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1. Decreased phosphorylation during stimu- 
lation of the nervous system. L.G. ABoop 
AND R. W. Gerarp. Div. of Psychiatry, Univ. 
of Illinois, Chicago. 

A number of convulsant agents, including con- 
vulsant barbiturates (Brody and Bain) and 
parasympathomimetic drugs, uncouple oxidative 
phosphorylation of brain homogenates and mito- 
chondria. Certain regions (caudate nucleus and 
cerebral cortex) of the brains of rats poisoned by 
DFP showed a definite decrease in their ability to 
phosphorylate ATP. On the basis of these and 
s additional findings, including the inhibition of 
phosphorylation on electrical stimulation of*brain 
mitochondria and a suggestive fall in PO, turn- 
over in convulsed rat brain, the thesis was pro- 
posed that neural (and muscular) activity is 
associated with a decrease in synthesis of energy- 
j rich P rather than, as generally believed, an 
increased breakdown of these with energy release. 
To further test this view, the P#?O, turnover in 
brain and nerve was compared for rest and activ- 
ity. Metrazol was injected into mice (60 to 70- 
day-old litter mates of the C 57 strain), followed 
in 3-5 min., when maintained convulsant activity 
was evident, by IP P*?. After 20 min., the animals 
were immersed in a dry ice-acetone mixture, 
their brains removed frozen, and the specific 
activity of orthophosphate, ATP, PCr, phospho- 
glycerate (PGA), glucose-6-PO,, and various 
acid insoluble components determined. For ATP, 
PCr, and PGA, specific activity was 20-40% 
lower in the convulsed mice than in the controls; 
for the acid insoluble fractions, results ranged 
from control values, most frequent, to a 10-20% 
decrease. Comparable studies were made on iso- 
lated frog nerves stimulated for 1 hr. after initial 
soaking in P’*, Despite’ increases in oxidation and 
in glycolysis, the P?? turnover in ATP and in 
PCr was lower in the stimulated nerves than in 
ihe controls. The present findings on brain and 
nerve, paralleling earlier ones on cathodally 
polarized muscle and on convulsion prone but not 
‘onvulsed brains of audiogenic mice, further 
substantiate the proposed thesis. (O.N.R. sup- 
port.) 


2. Growth hormone and myocardial glycogen. 
GreorGce A. ApRoUNY* AND JANE A. RUSSELL. 
Dept. of Biochemistry, Emory Univ., Emory 
University, Ga. 

Intact, adrenalectomized or hypophysectomized 
rats showed about the same level of cardiac 
glycogen (400-450 mg%) in the unfasted state. 
On fasting, the intact animal showed a progressive 
rise in glycogen from the unfasted level to a 
plateau of 780 mg% attained within 48 hr.; the 
adrenalectomized animal also showed a similar 
rise; but in the hypophysectomized animal the 
cardiac glycogen suffered a loss. In the intact 
fasted animal feeding of carbohydrate or protein 
induced an abrupt fall in glycogen, but fat of 
equivalent caloric value effected no change. 
Administration of growth hormone to intact 
animals, at the beginning of or during the fasting 
period, accelerated the attainment of the maximal 
fasting levels (within 12 hr. instead of 48); with 
high doses of hormone, levels of over 1000 mg% 
were reached. In hypophysectomized rats fasted 
24 hr., growth hormone given during the fasting 
period allowed the attainment of levels of cardiac 
glycogen similar to those seen in the normal 
animal. In all cases the variations observed were 
essentially those in the trichloracetic acid-ex- 
tractable portion of total glycogen, the residual 
moiety being maintained at a nearly constant 
level. These and related data indicate an im- 
portant role of the growth hormone in the mainte- 
nance of cardiac carbohydrate stores during the 
emergency of fasting, and warrant studies toward 
further elucidation of the relationship. A rela- 
tively simple method of bioassay, based on the 
growth hormone sensitivity of cardiac glycogen 
in intact rats, is also suggested. 


3. Ventrolateral nuclear group of the thala- 
mus and its projection upon the precentral 
motor cortex of the monkey (Macaca mu- 
latta). Konrap AKERT* AND CLINTON N. 
Wootsey. Dept. of Physiology, Med. School, 
Univ. of Wisconsin, Madison. 

Four total and 19 smaller lesions of various 
sizes and sites were made in the precentral motor 
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area as defined by Woolsey et al. (ARNMD, 1952). 
Numerous orbitofrontal, ‘premotor’ and post- 
central ablations served as controls. Retrograde 
changes resulting from precentral motor area 
lesions were confined to certain nuclear units of the 
ventrolateral nuclear group of the thalamus. 
The findings permit one to establish the precise 
limits of the ventrolateral nuclei which are de- 
pendent on the precentral cortical region and to 
suggest a revision of the currently accepted sub- 
divisions of this. region of the thalamus. The 
cortical distribution of thalamic fibers which 
emanate from the ventrolateral nuclear group is 
considered a reliable basis for the subdivision of 
the precentral cortical region. The distribution 
areas are compared with the parcellation of the 
precentral motor cortex established by cyto- 
architectural criteria and by electrical stimula- 
tion. No retrograde degeneration was found in the 
ventrolateral group following lesions limited to the 
supplementary motor area. The anatomical 
analysis was carried out under the supervision of 
Dr. J. E. Rose, whose assistance is gratefully 
acknowledged. 


4. YVenomotor’ participation in_ vascular 
reflexes. Ropert S. ALEXANDER. Dept. of 
Physiology, Med. College of Georgia, Augusta. 
Changes in the contractile state of the venous 

smooth musculature has been evaluated by meas- 
uring venous distensibility. In dogs anesthetized 
with chloralose, circulation to an organ has been 
momentarily interrupted while the veins were 
injected with a motor-driven syringe and simul- 
taneous pressures recorded. Pressure-volume 
diagrams obtained in this fashion have been 
compared following injection of adrenalin, direct 
nerve stimulation, central vagal stimulation and 
carotid sinus stimulation. In’ general, the results 
indicate that pressor reflexes produce adrenergic 
stimulation of the venomotor system. 


5. Effects of a central stimulant, a-(2-Pi- 
peridyl) benzhydrol hydrochloride, on the 
human cardiovascular system. SHANNON 
C. ALLEN AND Loris CaLHoun*. Galesburg State 
Research Hosp., Galesburg, Ill. 

The effects of a new chemical type of central 
nervous system stimulant, a-(2-Piperidyl) benz- 
hydrol hydrochloride, (provided by the Wm. §. 
Merrell Co.) on the rabbit heart have been de- 
scribed previously (ALLEN et al., Federation Proc. 
12: 1953). These studies have now been extended 
to a group of male and female mental patients 
with somewhat similar results. Single doses of 
2.5 or 5.0 mg tend to increase the heart rate and 
the blood pressure although the effect is transient. 
As with the rabbits, the heart rate frequently 
drops below the control level for a brief period 
before the final rise occurs. Chronic dosage with 
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2.5 or 5.0 mg/day for 4 wk. or more results in a 
significant rise in the resting heart rate level. 
The effect on blood pressure is less marked and 
much more variable. 


6. Effect of hypoxia on turtle reticulocyte 
formula. Paut D. ALtTLanp. Natl. Insts. of 
Health, Bethesda, Md. 

The development of the reticulocyte is divided 
into 3 stages on the basis of degree of granulation 
and size of nucleus and cell. 1) The immature 
reticulocyte is ovoid (7.2 by 9.0 uw) with scant 
cytoplasm containing numerous small, but distinct 
granules. 2) As growth occurs (width 7.2-10 u, 
length 9.0-17.0 ») the cytoplasm is filled with 
granules, which occasionally show bipolar clump- 
ing. In some cells the nucleus is reduced from an 
original diameter of 7.2 u-3.6 uw. 3) As growth is 
completed (cell size 9.9 by 19.0 u) the cytoplasm 
contains many granules and the diameter of the 
nucleus is usually reduced to 3.6 u. The mature 
erythrocyte retains scattered new methylene 
blue granules. The technique of Brecher (Am. J. 
Clin. Path. 19: 895, 1949) was used to demonstrate 
turtle reticulocytes. The mean _ reticulocyte 
formula of 26 adult male turtles was: stage 1, 
0.2% + 8.E. 0.5; stage 2,0.4% + S.E. 0.2; stage 3, 
0.5% + 8.E. 0.7. Adult male turtles were exposed 
to 45,000 ft. simulated altitude 7 hr/day at 20- 
23°C. The reticulocyte formula of 7 turtles ex- 
amined after 7 exposures was: stage 1, 0.08% + 
S.E. 0.03; 2, 0.38% + 0.1; 3, 0.18% + S.E. 0.04. In 
3 turtles exposed 14 times and in 12 exposed 26 
times no significant shift in the formula was 
observed. These findings suggest that hypoxia 
(pO2 23 mm Hg) does not induce reticulocytosis in 
the turtle. 


7. Role of brainstem in generalized reflex 
myoclonic reactions in cats under chlora- 
lose anesthesia. ELLSwortH C. ALVoRD, JR. 
AND Davin G. WuiItLock (introduced by Davip 
McK. Riocn). Dept. of Neurophysiology, Army 
Med. Service Grad. Schoo!, Washington, D. C., 
and Dept. of Neuropathology, Natl. Inst. of Neu- 
rological Diseases and Blindness, NIH, Be- 
thesda, Md. 

In cats under chloralose anesthesia various 
suddenly applied stimuli evoke a generalized 
myoclonic reaction. The relatively long and vari- 
able latency of the motor nerve impulses has been 
found to correlate with the latency, rate of rise, 
and amplitude of a slow ventral root potential 
(VRP) indicating depolarization of motoneurons. 
In double stimulation experiments the time course 
of the facilitation of segmental monosynaptic 
flexor and extensor reflexes corresponds grossly 
with that of the VRP, but the facilitation of 
segmental polysynaptic (flexor twitch) reflexes is 
shorter and is followed by pronounced long- 
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lasting inhibition. In keeping with the previous 
finding (Federation Proc. 11: 5, 1952) that the 
latency of the reaction is shorter for more rostrally 
applied stimuli, 2 stimuli yield maximal facilita- 
tion of the ‘chloralose reaction’ when applied 
simultaneously to the same neural segment; but 
when applied to different segments, the more 
caudal stimulus must precede. A stimulus, particu- 
larly auditory, inadequate to affect segmental 
reflexes, may be adequate to modify the ‘chlora- 
lose reaction’ elicited by another stimulus. Since 
the reaction is present in chronic decorticate 
but not in spinal preparations, an exploration of 
subcortical structures has been made, revealing a 
symmetrical bilateral projection to the brainstem 
‘reticular formation,’ in general agreement with 
the report of French et al. (Arch. Neurol. & Psy- 
chiat. 69: 505, 1953). In addition, single electrical 
pulses applied to this region produce bilateral 
symmetrical responses in lumbosacral ventral 
roots. It is concluded that supraspinal structures 
are necessary, that the brainstem ‘reticular 
formation’ in particular functions in long reflex 
circuits subserving the chloralose reflex myo- 
clonic reaction, and that the spinal segmental 
interneurons probably receive the major portion 
of the descending suprasegmental impulses, 


8. Time characteristics of single unit activity 
in cuneate nucleus. VAHE E. AMASSIAN AND 
JunE L. DeVito.* Dept. of Physiology and 
Biophysics, Univ. of Washington School of 
Medicine, Seattle. 

Units were recorded with micropipettes of 
0.5-4 » tip diameter inserted into feline cuneate 
nucleus and related white matter. Variations in 
latency following a shock to an ipsilateral forepaw 
nerve were studied in units post-synaptic to 
primary afferent fibers. In one group, latencies 
varied by less than 2 msec/unit at different 
stimulus strengths. In the other group, variation 
exceeded 2 msec. but infrequently exceeded 10 
msec. Continuous variation was usually less than 
5 msec. Discontinuous variation was observed in 
a widerange unit, implicating interneuronal 
action earlier in the pathway. Variation was 
reduced to 0.08-0.85 msec. in different units by 
powerful stimulation. Units discharged once or 
up to 7 times following a shock. Absolute latency 
and number of discharges depended on site and 
strength of stimulation. The second discharge is 
not caused by ‘dorsal column relays’ when the 
first interspike interval is less than 1.5 msec. 
Repetition may occur when dorsal column relays 
are unresponsive. However, in a minority of 
units, the interspike interval is longer toward 
the middle of the burst than at either end. Such 
repetition cannot be attributed entirely to a 
single synchronous presynaptic volley, but im- 
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plies a dual mechanism. Some units were fired 
antidromically by a medial lemniscal shock, 
enabling identification of cuneate projection 
neurons; others were fired after synaptic delay, 
implying that medial lemniscal axons have 
nuclear collaterals. Many of our findings differ 
essentially from those described at other synapses, 
e.g. autonomic ganglia. Cuneate units did not 
show prolonged after-discharge following repeti- 
tive stimulation. (Aided by grant B396 from Natl. 
Inst. of Neurological Diseases & Blindness, 
PHS.) 


9. Sensitivity of desoxyribonucleic acid in 
crude fresh preparations to gamma and 
x-rays. NORMAN G. ANDERSON, with the tech- 
nical assistance of M. L. ANDERSON (intro- 
duced by ALEXANDER HOLLAENDER). Biology 
Division, Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

The high anomalous viscosity observed in very 
dilute fresh homogenates in strong saline has 
given added evidence for the view that the native 
DNA molecule contains chains of extreme length 
(Nature 172: 80, 1953). The possibility exists, 
however, that the viscosity is due to the reversible 
association of a number of smaller chains as might 
occur in incipient gelation. Under such conditions 
a small number of intramolecular breaks, due to 
ionizating radiations, should have less effect 
than if the viscosity-producing entities were 
single molecules of extreme length. Thus radio- 
sensitivity may serve as an index of the length 
of the fundamental molecules involved. Experi- 
mentally, rat thymus preparations containing 
approximately 50 ug DNA/ml in 1 m NaCl showed 
a gradual reduction in viscosity with time after 
as little as 50 r of gamma or x-rays. With 500 r 
a marked reduction was apparent at once, with 
an almost complete loss of viscosity after 4 hours. 
At 10,000 r the viscosity was very close to that of 
the suspending medium at the end of the irradia- 
tion period. The results obtained with 150 r re- 
semble those reported to 50,000-100,000 r with 
purified and evidently partially degraded prepa- 
rations of DNA. The results support the view 
that this substance exists in the form of mole- 
cules of extreme length, and not in the form of 
aggregates of relatively small (<600,000) mole- 
cules. 


10. Metabolic pattern of aortae of rats and 
rabbits on a cholesterol and oil diet. Ciir- 
rorp A. ANGERER, BERNARD WoRTMAN* AND 
Ertc Oapen. Dept. of Physiology, Ohio State 
Univ., Columbus. 

Two mammals, rats and rabbits, when exposed 
to the same dietary ‘stress’ will exhibit different 
responses, as evidenced by the state of their 
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cardiovascular systems. In consideration of the 
fact that aortae of rabbits will develop typical 
sclerotic plaques while no such macroscopic 
manifestations are noted in aortae of rats, the 
authors seek more information about the varia- 
tions in the metabolic pattern of aortae of the 2 
species. Two problems present themselves for 
study: 1) where in their oxidative metabolism 
might the 2 species differ; 2) what role might oil 
play in the metabolism of cholesterol and in the 
development of plaques. The studies presented 
treat of the endogenous oxygen uptake and shifts 
in the water and nitrogen content of the tissue in 
question. Rats and rabbits were fed ad libitum 
for 12 and 8 wk., respectively, on diets of 1% 
cholesterol without oil (group A) and with 10% 
cottonseed oil (group B). Comparing group B 
to group A (control), the following % variation 
of the means were noted: rats—Qo, = —31.5, % 
H.O = -10.6, % total Ne = —12.8; rabbits— 
Qo, = --38.8, % H,O = —7.9, % total Ne = —9.0. 
On the basis of Student’s method of analysis, 
the comparisons of the respective means give 
P values less than 0.05, and therefore the varia- 
tions presented above are considered significant. 
The picture presented by this study shows a 
similar pattern for both species, whereas such 
was not the case for ventricular tissue, as shown 
in this laboratory. (Supported by a grant from the 
Central Ohio Heart Association.) 


1l. Relationship of the intracarotid dose of 
di-isopropyl florophosphate to _  acetyl- 
cholinesterase in several brain areas of 
rabbits exhibiting forced circling. M. H. 
Aprison,* P. NatHan anp H. E. Himwicu. 
Thudichum Psychiatric Research Lab., Galesburg 
State Research Hosp., Galesburg, Til. 

Following the injection of 0.1 mg/kg of di- 
isopropyl fluorophosphate (DFP) into the right 
common carotid artery, a rabbit exhibits one of 
three different behavioral patterns: circles away 
from the injected side, toward the injected side 
or maintains its normal progression. Each mode 
of progression was associated with a characteristic 
pattern of acetylcholinesterase (AChE) activity. 
In the present work the effects of 0.2 mg/kg and 
0.3 mg/kg DFP on brain AChE activity were 
studied in rabbits exhibiting forced turning. 
AChE activity was measured in tissue taken from 
the right and left halves of the brain. The activi- 
ties fell as the intracarotid dose of DFP was 
increased but not in the same manner in all the 
brain areas studied. The AChE activity of the 
right caudate nucleus of animals circling in either 
direction exhibited the greatest fall with 0.1 
mg/kg DFP and a more gradual decrease with the 
higher doses. Samples taken from the right and 
left frontal cortex, right and left thalamus, right 
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and left inferior colliculus revealed smaller 
percentage decreases of AChE activity with 0.1 
mg/kg of DFP while with the larger doses the 
decrease was still less pronounced. In the left 
caudate and the right and left superior colliculus 
the AChE activity decreased at a relatively 
constant rate as the dose of DFP was raised. 


12. Presynaptic component in intermediary 
potential recorded from surface of spinal 
cord. GeorGeE M. AustTIn* anp Grayson P. 
McCoucu. Depts. of Neurosurgery and Physi- 
ology, Univ. of Pennsylvania, Philadelphia. 
Occasionally in the decerebrate cat or monkey, 

and regularly and more obviously in the spinal 
preparation, a shoulder appears upon the rising 
phase of the negative cord potential, Ni. The 
shoulder, Nia, behaves more like the presynaptic 
intermedullary spike than like the remainder of 
N; (Nib). If a dorsal root be divided into 2 groups, 
each upon separate stimulating electrodes, simul- 
taneous conditioning induces an intramedullary 
spike and Nia each about 90% of the sum of the 
corresponding waves recorded separately. The 
total N; complex is reduced to 79% of the cor- 
responding sum. With successive conditioning, 
Nib may be completely eliminated, while Nia 
persists. Depression of Nib is far more prolonged 
than that of Nia which presents a recovery curve 
similar to that of the intramedullary spike. In 
asphyxia both the intramedullary spike and Nia 
increase in height at a time when Nb is decreasing. 
Nia later decreases but persists after the disap- 
pearance of N,b, though it drops out some minutes 
before the intramedullary spike. If the lead be 
placed laterally, Nib is reduced and Nia becomes 
prominent, especially near the root entrance 
zone. Therefore Nia is regarded as presynaptic, 
probably arising in the terminal portion of the 
afferent fibers and in their boutons. Nib is inter- 
nuncial in origin. 


13. Additional role of reflex pulmonary vaso- 
constriction during anoxia. D. M. Avrapo, 
Jr., J. 8S. L. Line*, C. W. Quimsy, JR.*, AND 
C. F. Scumipr. Lab. of Pharmacology, Univ. of 
Pennsylvania, Philadelphia. 

Experiments recently completed have demon- 
strated that the anoxic excitation of carotid and 
aortic body chemoreceptors causes pulmonary 
hypertension not only by increasing cardiac out- 
put but also by pulmonary vasoconstriction. A 
lobe of one lung of the experimental dog (that is 
perfused at a constant flow with blood from a 
living donor dog) showed a hypertensive response 
to anoxia of the experimental dog as long as the 
chemoreceptor innervation and the sympathetic 
nerve supply to the lobe were intact. The latter 
was interrupted by excision of the upper 5 thoracic 
sympathetic ganglia and by cannulation of the 





pul. 
intr 
vesi 
inte 
tent 
lobe 
of t 
vase 
and 
witl 
mon 
(Am 
of s 
extr 


hibit 
vious 
X-ray 
potas 
by p 
a cat 
respil 
Starv 
likew 
tion | 
these 
free 

These 
the s 
as m 
obser’ 
tion t 
These 
reveal 
ordings 
in the 


15. Cy 
zyn 
gla 
Dep 
Scho 
Hyp 

involu 

is accc 
pacity 





er 


1€ 
ft 
us 
ly 


sic 
of 
8, 
il- 
ry 
he 
he 
r= 
ig, 
fr) 
ed 
ve 
In 
1a 


\p- 
bes 
be 


ce 
ic, 


he 





on- 
ind 
ry 
ut- 


, is 
1 a 
nse 
the 
tic 
ter 
cic 
the 


March 1954 


pulmonary artery extrapericardially but not by 
intrapericardial cannulation of the pulmonary 
vessels. Even with innervation demonstrably 
intact perfusion with blood of lower oxygen con- 
tent caused pure vasodilatation in the perfused 
lobe. After sympathetic denervation the vessels 
of the perfused lobe could still respond to local 
vasoconstrictors like alloxan and epinephrine, 
and to local dilators like ventilation of the lobe 
with 5% oxygen. Our failure to show reflex pul- 
monary vasoconstriction in earlier experiments 
(Am. J. Physiol. 169: 460, 1952) was due to cutting 
of sympathetic vasomotor nerves as a result of 
extrapericardial cannulation. 


14. Role of electrolytes and starvation in 
altering apparent’ radiosensitivity of 
bakers’ yeast. Witt1am J. Batr* anp J. N. 
STANNARD. Dept. of Radiation Biology, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Ordinarily respiration and fermentation in 
yeast and other microorganisms are not markedly 
altered by radiation doses sufficient to prevent 
colony formation. However, experiments now 
completed show that, when measurements are 
made in a buffer system free of potassium and 
phosphate (other conditions being the same), 
aerobic and anaerobic CO, production are in- 
hibited about 25% by radiation doses which pre- 
viously had no apparent effect (90,000 r, 250 kv 
x-rays). This is partially reversed by addition of 
potassium ions and can be considerably enhanced 
by post-irradiation treatment of the yeast with 
a cation exchange resin (Dowex-50). In this case 
respiration is inhibited as well as fermentation. 
Starvation (24 hours aeration in-distilled water) 
likewise increases the apparent effect of irradia- 
tion on both respiration and fermentation when 
these are measured in potassium- and phosphate- 
free buffer. Inhibitions of 50% are common. 
These can be increased still further by treating 
the starved yeast with ion exchange resin, and 
as much as 90% inhibition of fermentation is 
observed in such yeast after 90,000 r. Pre-irradia- 
tion treatment with the resin has much less effect. 
These results indicate a possible method for 
revealing radiation damage to metabolic processes 
ordinarily considered insensitive or not measured 
in the earlier experiments. 


15. Cytology and secretory activity of gastric 
zymogenic cells after ablation of endocrine 
glands. B. L. Baker anp G. D. ABRams.* 
Dept. of Anatomy, Univ. of Michigan Med. 
School, Ann Arbor. 

Hypophysectomy of rats causes a profound 
involution of the gastric zymogenic cells which 
is accompanied by an 80% reduction in their ca- 
pacity to secrete pepsin during a 6-hr. interval 
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after pyloric ligation. It is important to know 
whether hypophyseal hormones act directly on 
these cells or indirectly through one of the other 
ductless glands which are regulated by the an- 
terior hypophysis. In an attempt to throw light 
on this problem, a study was made of the effects 
of gonadectomy, thyroidectomy, adrenalectomy 
and of all 3 operations combined on the zymogenic 
cells. Gonadectomy was without effect. Thyroidec- 
tomy did not cause cellular involution or affect 
the peptic activity per ml gastric juice. However, 
the volume of juice secreted was reduced with a 
resultant drop in its total peptic activity. Adren- 
alectomy induced an involution of the zymogenic 
cells and a fall in the peptic activity of gastric 
juice which were not as severe as those which 
follow hypophysectomy. However, when the 
thyroid, adrenals and gonads were removed 
together, comparable changes were obtained. 
These observations suggest that the secretory 
activity of the gastric zymogenic cells is affected 
by the anterior hypophysis through the thyroid 
and adrenal cortex with the latter route being of 
primary importance. Final confirmation of this 
hypothesis is dependent upon restoration of the 
activity of zymogenic cells in hypophysectomized 
rats by replacement therapy. 


16. Response of blood corpuscles in hypo- 
physectomized rats to irradiation with 
x-ray. B. L. Baker, E. C. Puisxe*, J. F. 
Kent,* J. A. VAN Dyxe* anv F. H. BETHELL. 
Dept. of Anatomy, and Atomic Energy Com- 
mission Biological Effects of Irridation Lab., 
Univ. of Michigan Med. School, Ann Arbor. 

A comparison was made of the effect of total 
body irradiation with x-ray (500r) on the blood 
corpuscles of adult female hypophysectomized 
and nonhypophysectomized rats. Irradiation 
was carried out 21 days after hypophysectomy. 
Blood studies were made on the day prior to ir- 
radiation and weekly thereafter for 11 wk. The 
mean erythrocyte count was reduced by ir- 
radiation in nonhypophysectomized rats to a 
low of 5.9 million/mm? at 2 wk. and in hypophy- 
sectomized rats to 4.3 million/mm? at 4 wk. Re- 
covery occurred but in neither case did the counts 
return to the level shown by the nonirradiated, 
nonhypophysectomized or hypophysectomized 
controls, respectively. In general, the changes in 
hemoglobin concentration paralleled those which 
occurred in the erythrocyte count. Irradiation of 
nonhypophysectomized rats reduced the mean 
hemoglobin from 16.1 gm/100 ml to 12.3 at 2 
wk. and in the hypophysectomized rats, from 15.9- 
8.5 at 3 wk. The hematocrit fell lower in hypo- 
physectomized rats than in nonhypophysecto- 
mized rats but came back to the level of the 
hypophysectomized controls. The reticulocyte 
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count dropped from 1.33%-.35% in nonhypo- 
physectomized rats and from .38%-.16% in hy- 
pophysectomized rats. During recovery the 
percentage went higher in the latter group, being 
5.91% in 4 wk. Following irradiation, the number 
of leucocytes fell to about the same level in 
hypophysectomized as in nonhypophysectomized 
rats and showed good recovery thereafter. It is 
concluded that under the conditions of this study 
the bone marrow of hypophysectomized rats 
exhibits a significant but limited recovery from 
the depressing action of total body irradiation. 
(Supported in part by a grant from the Univ. 
of Michigan Memorial-Phoenix Project.) 


17. Glucose-C™ oxidation in alloxan diabetic 
rats. N. BAKER AND G. INcEFy (introduced by 
R. A. Suipitey). Radioisotope Unit, Crile VA 
Hosp., Cleveland, Ohio. 

In an attempt to resolve a controversy regarding 
the rate of oxidation of glucose in alloxan diabetic 
rats, 2 strains of normal and diabetic rats were 
given a single injection of uniformly labeled 
glucose-C™ following a 16- to 24-hr. fast. Blood 
glucose and respiratory CO. samples were col- 
lected serially from each rat and assayed for 
C™. The following formula, which is similar to 
that describing classic parent-daughter relation- 
ship in radioactive decay, was derived to calcu- 
late the percentage of CO2 which is formed from 
glucose (A): A = 100 (Az — Ai/d2) (b1/(az — ace~*)) 
where b; and a; = % of the injected C“/mg carbon 
incorporated into CO: and glucose, respectively, 
at any time, t; a. = s.a. of glucose carbon at zero 
time (by extrapolation); and \; and 2 are rate 
constants for the turnover of the body glucose 
and carbon dioxide pools, respectively. The values 
for A ranged from 10-16% in both diabetic and 
normal rats of the 2 strains and remained approxi 
mately constant between 1 and 4 hr. after the 
injection of labeled sugar. Data previously pub- 
lished (StRISOWwER AND SEARLE, Major Metabolic 
Fuels, p. 37, Brook. Natl. Lab., 1953), when re- 
calculated according to this formula, indicate 
that the single-injection and constant-infusion 
methods for studying glucose-C™ oxidation rates 
produce comparable results. 


18. Determination of pulmonary blood flow 
during work by gaseous nitrogen elimina- 
tion method. Bruno BALKE (introduced by 
Hans A. Cramann). USAF School of Aviation 
Medicine, Randolph Air Force Base, Tex. 

New attempts to utilize Bornstein’s principle 
(1910) of determining circulatory minute volume 
were made possible by the Lilly-Anderson nitrogen 
meter. This nitrogen meter allows for rapid and 
sensitive recording of changes in nitrogen con- 
centrations during the respiratory cycle. The 
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pulmonary nitrogen wash-out, while breathing B was 
oxygen, was calculated. breath by breath from the § -ha 
alveolar nitrogen concentrations and the expira- B spi, 
tory alveolar tidal volume. From this total amount § i ntz 
of nitrogen was subtracted the nitrogen present 
in the residual air volume in order to get the 
amount of nitrogen eliminated from the blood § ind 
during the pulmonary wash-out period. The 


tion 













residual air volume was determined from the au. 
nitrogen concentrations before and after the rk 
first breath on oxygen of known tidal volume. ri 
The arteriovenous difference per liter blood can U 
be calculated breath by breath for the pulmonary Al 
nitrogen wash-out period. Slight corrections of ‘ 
have to be considered for the rest of this period ” 6 
which may fall in the third circulation time. fons 
The quotient of the total amount of nitrogen 607% 
eliminated from the blood divided by the average, P°. 
value of nitrogen eliminated from 1 liter of blood Usin 
represents the pulmonary blood flow during the} “?P i 
pulmonary nitrogen wash-out period. Using thisp “@” 
method of determining cardiac output, experi- ne 
ments were run on the treadmill at different workf) °° bl 
load levels. The circulatory minute volume durir 
increased from 13 1. at relatively light work with follor 
an oxygen intake of 1300 cc/min. to 42 1. at hard deter 
exercise with an oxygen intake of 3400 cc/min. beng 
19. Effect of exposure to severe cold on circu- " ae 
lation in hind legs of dogs and rabbits. fatal 
P. G. BamBerG* anD E. HARDENBERGH. Physi- disap 
ology Div., Naval Med. Research Inst., Be- ine. 
thesda, Md. a pre 
Hind legs of anesthetized rabbits and dogs were h 
: lg emo 
exposed to cold by immersion in an alcohol-dry 
ice bath at temperatures of —25 to —40°C. Records 21. G 
were made of blood flow and tissue temperature SOF 
during exposure and during the following re-} wit 
warming period. Blood flow through the hindg Bar 
leg was measured either by intermittent samplingy Dep 
from the femoral vein or by an arterial flow meter) “as 
(GrruinG, F., Am. J. Physiol. 164: 400, 1951), Sodi 
placed in the femoral artery. Superficial and deep] Valvul 
temperatures were obtained from indwelling dence 
copper-constantan thermocouples. In most ex-jj 'elativ 
periments, dogs exposed to cold for 30 min. had aff factor 
cessation of blood flow, and temperatures fell to fltrati 
levels well below 0°C. In some legs, however, thef €xcreti 
temperatures did not fall below 0°C, and it was tized « 
noted that in these the original blood flow was duced 
relatively high. During the rewarming period,§ us | 
blood flow returned temporarily to original levels,§ P'oduc 
only to decline gradually during the course of the" se of 
next few hours coincidently with the formation ten 1 
Since 


of massive edema in the leg. In those legs which 
maintained temperatures above 0°C during the 
exposure, the vessel reaction to epinephrine was 
only slightly diminished below that of the con- 
trols. In those legs which ‘froze’, however, there 
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was an altered reaction, exhibiting only a small 
change in blood flow following intra-arterial 
»pinephrine and a brief increase in flow following 
intravenous injection. In the rabbit, investiga- 
‘ions are being made concerning the relationship 
of edema formation to blood pressure, blood flow 
ind temperature. 


20. Capillary permeability during hemor- 
rhagic shock in the rat. Ropert A. Baratz* 
AND Raymonp C. Inacrauam. Dept. of Physiology, 
Univ. of Illinois College of Medicine, Chicago. 
Albino rats were subjected to various degrees 

of hemorrhagic hypotension. Using serial bleeding 

to 65-70 mm Hg for 15 min. and then 50 mm Hg 
for 45 min., it was found in a series of 20 animals, 

60% survived. The other 40% were considered to 

be in a state of irrevisible hemorrhagic shock. 

Using this level of hypotension as a standard, 

capillary permeability was studied using fluores- 

cein labeled bovine albumin conjugate (BAC) as a 

tracer. BAC was injected into rats 30 min. prior 

to bleeding. Blood samples were taken before and 
during the hypotensive period, and for 95 min. 
following the reinfusion of withdrawn blood to 
determine possible leakage of albumin from the 
vascular tree. This was done using a fluorophotom- 
eter and measuring the amount of fluorescence 
in a diluted blood sample. Disappearance curves 
of BAC were plotted for control, surviving and 
fatal animals. No difference was found in the 
disappearance rate of BAC in the 38 series. It is 
thus suggested that capillary permeability is not 

a prominent factor in the onset of irrevisible 

hemorrhagic shock. 


21. Glomerular filtration and tubular reab- 
sorption of sodium in normal dogs and dogs 
with valvular lesions of the heart. A. C. 
Barcer, F. E. Yates* anp A. M. RupowupuH.* 
Dept. of Physiology, Harvard Med. School, Boston, 
Mass. 

Sodium excretion is impaired in dogs with mild 
valvular lesions, in the absence of clinical evi- 
dence of congestive failure. To determine the 
relative importance of glomerular and tubular 
factors in excretion of sodium, the glomerular 
filtration rate, renal plasma flow and sodium 
excretion were measured in normal, unanesthe- 
tized dogs and in dogs with experimentally pro- 
duced valvular lesions before and after intrave- 
nous loading with isotonic saline. Saline infusion 
produced approximately the same percentage 
rise of glomerular filtration rate in the dog with 
nild valvular damage as in the normal dog. 
Since plasma sodium levels were essentially 
unaltered, changes in filtered load of sodium cor- 
responded to changes in filtration rate. The simi- 
lurity in glomerular response was in striking con- 
trast to the difference in tubular response. In 
the normal dog, the percentage of filtered sodium 
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reabsorbed fell from almost 100% during control 
periods to a low of 90-92% after saline infusion. 
In the dog with valvular damage, tubular reab- 
sorption fell from similar control levels to a low 
of only 97-99%. Thus, only one-quarter to one- 
half of the normal amount of sodium was excreted. 
The more severe the valvular damage, the more 
complete was tubular reabsorption of sodium 
following saline loading. No direct correlation 
between glomerular filtration rate and sodium 
excretion was observed. Digitoxin increased 
sodium excretion in dogs with mild valvular 
damage by decreasing tubular reabsorption with- 
out affecting glomerular filtration rate. 


22. Cell division of E. coli. Ropert C. BARNETT 
(introduced by E. L. Porter). Med. Physics 
and Carter Physiological Lab., Univ. of Texas, 
Med. Branch, Galveston. 

Inasmuch as long-stranded bacteria are pro- 
duced by inhibition of cytoplasmic cleavage 
without inhibition of nuclear division, long- 
stranded bacteria were used to study experi- 
mentally cytoplasmic cleavage relatively free of 
nuclear phenomena. Long-stranded £E. coli, 
strain B, were produced by treating the bacteria 
with sub-lethal concentrations of urea or penicillin 
in synthetic and non-synthetic media. A sealed 
slide technique was used in which various agents 
plus bacteria were observed under a microscope, 
and the change in strand-length was noted. It 
has been possible to convert the cytoplasmic 
division-inhibited long-stranded bacteria to 
morphologically normal-appearing organisms. 
Based upon the hypothesis that cell division in- 
volved the expenditure of energy, adenosine 
triphosphate (ATP), adenosine diphosphate 
(ADP), ATP hydrolyzed for 10 min. at 100°C 
in In HCl (HATP), adenylic acid (AA), and the 
high-energy compounds diphosphopyrindine nu- 
cleotide (DPN) and triphosphopyrindine nu- 
cleotide (TPN), were tested as reversing agents. 
It was found that 10-°m ATP, 10-°m ADP and 
10-‘m TPN would convert E. coli strands 2-5 
times the normal length into normal-appearing 
organisms in 5 hr. or less, depending on con- 
centration. This, however, did not occur with 
HATP, DPN, NaCl, or AA. The concentration 
and identity of action of the above agents on 
bacteria correlate closely with results of experi- 
ments obtained with division-inhibited Echino- 
derm and Annelid eggs previously reported. 
Consequently, these experiments were inter- 
preted to indicate that available high-energy 
phosphate (~P) and/or reactions dependent 
upon (~P) are necessary for cytoplasmic cellular 
disjunction of EZ. coli. (Supported in part by a 
grant-in-aid from the American Cancer Society; 
recommended by the Committee on Growth of 
the Natl. Research Council.) 
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23. Influence of testosterone propionate on 
the reproductive capacity of the female 
mouse. CHARLES A. BARRACLOUGH (introduced 
by Victor Hau). Bureau of Biological Research, 
Rutgers Univ. New Brunswick, N. J. and Dept. 
of Anatomy, Univ. of California at Los Angeles. 
Female mice of 5, 10 and 20 days of age were 

given single subcutaneous injections of testos- 
terone propionate (1.0 mg). The reproductive 
capacities of experimental and littermate control 
mice were tested at 90 days of age. All littermate 
control mice delivered litters within 24-59 days 
after being placed with the male. In contrast, 
administration of androgen to 5-day-old mice 
resulted in subsequent, infertility as no litters 
were obtained despite 100 days in breeding. Less 
drastic effects on fertility were evoked by the 
androgen in 10-day-old mice with 8 of 12 deliver- 
ing young in 28-39 days. However, 4 mice were 
infertile despite 100 days in breeding. Androgen 
treatment at 20 days of age failed to diminish 
fertility at 90 days of age. Ovaries of infertile 
mice revealed relatively few follicles and no cor- 
pora lutea. Furthermore, the stromal connective 
tissue was increased in amount and exhibited 
marked concentrations of sudanophilia. Animal 
age at the time of hormone administration would 
appear to be an important factor in the reaction 
of the reproductive organs to testosterone. 


24. Electrolyte excretion during cold diuresis. 
Davip E. Bass (introduced by Austin HEN- 
SCHEL). Quartermaster Research and Development 
Center, Natick, Mass. 

Urinary excretions of Na, K, Mg, Cl and creati- 
nine were measured in 16 young men during short 
cold exposure. Subjects reclined nude at 15°C 
for 2 hr., either preceded or followed by 2 hr. at 
29°C. Two experiments were performed on each 
man, alternating the order of exposures. In 32 
experiments there were significantly higher ex- 
cretions of water and all measured solutes except 
potassium during cold exposure. However, this 
overall pattern of increased excretions varied, 
depending on whether cold exposure preceded or 
followed controls (29°C). When control preceded 
cold, 7 subjects had no increased urine flow in 
the cold; when cold preceded control only 1 man 
failed to excrete more urine in the cold. By con- 
trast, in 8 experiments where higher excretion of 
Na or Cl did not accompany cold exposure, only 
1 occurred when control preceded cold. In all 7 
experiments unaccompanied by cold diuresis, 
Na and Cl excretion was nevertheless higher in 
the cold. Magnesium followed the same pattern 
as Na and Cl. Creatinine excretion was frequently 
higher in the cold, but was unchanged or lower in 

-12 of the 32 experiments. Increased electrolyte 
excretion was not necessarily accompanied by 
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increased creatinine excretion. Summary: a) acute 
cold exposure is accompanied by significantly 
increased urinary excretion of Na and Mg with 
no consistent change in K (the findings on Cl 
confirm previous work); b) these increases occur 
even in the absence of an accompanying cold 
diuresis. The mechanisms for increased electrolyte 
excretions in the cold are probably independent 
of those that cause cold diuresis. 


25. Hemorrhagic shock treated with sub- 
cutaneous dextran and/or saline. ROBERT 
O. Baver anv L. J. Mitcn (introduced by 
Herman I. Cutnn). Dept. of Pharmacology and 
Biochemistry, USAF School of Aviation Medicine, 
Randolph AFB, Tex. 

Significant amounts of dextran (administered 
subcutaneously with hyaluronidase) were de- 
tected in venous blood of normovolemic rabbits 
within 1 hr. (Dortr et al., Federation Proc. 12: 
34, 1953). Using the method described by Semple 
(Federation Proc. 12: 130, 1953) 81 mongrel dogs 
(37 females, 44 males) were exsanguinated (100 
cc/min.) to hypovolemic levels of respiratory 
arrest. Immediately, 25% of the hemorrhaged 
blood was reinfused, intraarterially. Controls 


(24) received no further treatment. The with- J 


held blood was replaced in 28 and 29 dogs by sub- 
cutaneous dextran and/or saline (covered with 
0.3% hyaluronidase), respectively. Twenty-six 
saline-treated animals survived indefinitely. 
Sixteen dextran and 12 controls died between 4 
and 18 hr. after start of hemorrhage. Just de- 


tectable venous levels were observed in dextran- § 


treated hypovolemic dogs. It would appear that 
the addition of dextran (6%) to saline impairs 
the beneficial effect on survival observed with the 
subcutaneous administration of saline alone. 


26. Interaction of light and drugs in the cold 
narcosis of daphnia. Epwarp R. BayLor 
(introduced by D. F. Bour). Zoology Dept., 
Univ. of Michigan, Ann Arbor. 

Daphnia (common water flea) reared at 25°C 
undergo a sudden paralytic seizure and subse- 


quent death when exposed to 5°C or to 2500 psi fi 


pressure at 25°C in the presence of visible light. 
The reaction is light dependent and fails to occur 
in the dark or in near infra red light. Paralysis 
and death under conditions of cold or pressure 
can be prevented with atropine sulfate in physi- 


ological concentrations (10-®%). The seizure and& 


death can be duplicated at 25°C and atmospheric 
pressure by use of acetylcholine and/or anti- 
cholinesterases. All of these drugs at higher con- 
centrations (10-°%) affect behavior differently, 
usually reversing the taxis sign, apparently 
through their redox potential poising capacities. 
Physiological adaptation of the daphnid behavior 
to different temperatures is correlated with the 
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morphology of the retinal cells of the nauplius 
eye which are large in daphnids reared at 15°C 
and small in animals reared at 25°C. 


27. Adrenocortical and medullary factors in 
O, at high pressure. JoHN W. BEAN, PauL 
JOHNSON* AND CHARLES W. Smitu.* Univ. of 
Michigan, Ann Arbor. 

Our earlier conclusion that the elimination of 
adrenocortical factors provides protection against 
the stress of OHP has since been confirmed in- 
dependently by experiments of others and our 
own on adrenalectomy. But the possible involve- 
ment of medullary factors has not received due 
consideration. Experiments were therefore carried 
out to determine what influence adrenaline might 
have on the OHP reaction of adult (250 gm) male 
rats. These were exposed in pairs, one untreated, 
the other injected subcutaneously with adrenaline 
(0.5 mg/kg) 5-15 min. before exposure to O2 at 
80 lb., which was maintained until precipitation 
of neuromuscular reaction in either animal, then 
decompressed in stages. Surviving animals were 
killed by Na-pentobarbital. It was found that 
adrenaline augmented the adverse effects of 
OHP. It shortened slightly the time of onset of 
neuromuscular reactions, augmented their se- 
verity; markedly increased the mortality arid the 
severity of lung damage by OHP. Controls in 
air were unaffected. The high blood sugar found 
in severely affected animals suggests a causal re- 
lationship but insulin also augments O; toxicity. 
| The results indicate that a release of adrenaline 

by OHP should contribute significantly to the 
adverse effects of OHP, and that the protection 
which we have found adrenalectomy affords 
against OHP under some, but not all conditions, 
may be explained in part by the consequent 
absence of the medullary response to OHP. 


28. Effect of succinic acid and fructose on 
ketosis in alloxan diabetic rats. C. H. 
Beatty ANnpD E. 8. West. Dept. of Biochemistry, 
Univ. of Oregon Med. School, Portland. 

In vitro studies on fatty acid metabolism indi- 
cate that oxidation of these acids beyond acetyl 
CoA proceeds via the tricarboxylic acid cycle. 
‘Therefore there must be sufficient oxalacetate to 
enable acetyl CoA to enter the cycle. If the 
primary deficiency in ketosis is a relative lack of 
oxalacetate, addition of this substance or any 
* precursor should decrease ketosis. We have 
shown (J. Biol. Chem. 190: 603, 1951) that adminis- 
tration of oxalacetate and various precursors 
decreases ketonuria in non-diabetic rats made 
ketotic with butyric acid. In the experiments 
reported here alloxan diabetic rats fed Wesson 
cil were used as the ketotic preparation. Succinate 
cid not decrease ketonuria in these insulin de- 
ficient rats. This is in contrast to the decrease in 
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ketonuria succinate produces in non-diabetic 
rats. A dose of insulin was determined which 
caused no change or a small decrease in ketonuria. 
When this dose of insulin was given with succinate, 
the alloxan diabetic rats showed a much greater 
decrease in urinary ketone bodies than when only 
insulin was given. In view of recent interest in 
fructose metabolism a comparison was made of 
the effects of glucose and fructose on ketonuria 
in the diabetic ketotic preparation. No difference 
could be detected between the effect of glucose 
and fructose. We feel that these experiments 
support the theory that insulin is involved in 
carbohydrate metabolism at the level of the 
tricarboxylic acid cycle. (Supported by a grant 
from the PHS.) 


29. Mechanism of production of the low R. Q. 
in Nembutal anesthesia. A. A. BECHTEL 
(introduced by E. A. Rerp). Dept. of Physiology, 
Hahnemann Med. College, Philadelphia, Pa. 
Early in the course of respiratory responses to 

Nembutal there is usually a fall in the R. Q., 

values below 0.6 being common when the dose is 

35 mg/kg. The R. Q. returns to basal metabolic 

levels in 1-2 hr. after injection. During the first 

period alveolar pCO, falls steadily and alveolar 
pO: rises steadily, but much more rapidly. From 
deepest depression respiratory recovery begins 
immediately. As the center’s sensitivity increases, 
it responds to the elevated pCO, by increasing 
ventilation. CO, tension falls; pO. rises. Gas 
exchange takes place under conditions described 
by points progressively displaced along the 
dissociation curve. The COs curve is virtually 
linear in the region covered while the O2 curve 
has a steadily decreasing slope. At any point 
this slope is a measure of the rate of transfer of 

Oz, in units of volume/mm of pressure. The rate 

decreases rapidly until alveolar pO. approximates 

100 mm, where it becomes virtually constant. The 

R. Q. is the ratio of the transfer rates. Since the 

rate of O2 transfer falls steadily while that for 

CO, is virtually constant, the R. Q. increases. 

By the time the alveolar pO. approximates 100 

mm Hg the R. Q. recovery is complete. Both 

transfer rates being constant, the exchange ratio 

levels off, except for transitory fluctuations. 

The reverse order of events accounts for the low 

R. Q. early in barbiturate anesthesia. Data will 

be presented to illustrate the respiratory changes 

following a single injection of Nembutal. 


30. Further studies on effects of shock on 
tissue sulfhydryl. Lyte V. Breck, WayYNeE 


LINKENHEIMER* AND ADELE MARRACINE. * 


Dept. of Physiology and Pharmacology, Univ. of 

Pittsburgh School of Medicine, Pittsburgh, Pa. 

It has previously been reported (Proc. Soc. 
Exper. Biol. & Med. 81: 291, 1952) that within a 
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few hours after severe scalding or ligation trauma, 
a marked decrease in mouse liver nonprotein 
sulfhydryl had occurred. Significant decreases in 
liver nonprotein sulfhydryl have now been ob- 
served in the rat, following severe hemorrhage, 
or trauma induced by tumbling in a Noble- 
Collip drum. Appreciable amounts of liver non- 
protein disulfide were not found, either in control 
or traumatized rats. Hence, the decrease in liver 
nonprotein sulfhydryl is apparently not due to 
oxidation of the sulfhydryl to disulfide. Estima- 
tions of nonprotein sulfhydryl and disulfide con- 
tent of blood, kidney, heart and skeletal muscle 
are also to be reported. (This study was supported 
in part by funds provided under contract AF 
18 (600)-555 with the USAF School of Aviation 
Medicine, Randolph Field, Tex.) 


31. Volumes of distribution of sodium thio- 
sulfate and inulin in normal dogs. E. 
LovELL BECKER AND Berry J. JosepH (intro- 
duced by Homer W. Situ). USAF School of 
Aviation Medicine, Randolph Air Force Base, 
Tex. 

The volumes of distribution of sodium thio- 
sulfate and inulin were studied simultaneously 
in 10 mongrel female dogs on at least two occa- 
sions. From a calibrated syringe, sodium thio- 
sulfate (20 cc of 10% solution) was injected intra- 
venously over a 10-min. period. The volume of 
distribution was determined by dividing the 
amount injected (mg) by the calculated plasma 
concentration (mg/100 cc) at zero time. The zero 
value was found by visual extrapolation of the 
semi-logarithmic plot of the disappearance curve. 
Inulin was infused (20 mg/ce at a rate of 0.5- 
1.0 ec/min.) for 2 hr. to insure equilibrium, after 
which the infusion was stopped, a blood sample 
taken and the urine collected for 24 hr. The 
volume of distribution was calculated by dividing 
the urinary excretion value by the plasma con- 
centration at equilibrium. The average volume 
of distribution in 20 experiments was 24.1% of 
body weight for sodium thiosulfate and 10.0% 
of body weight for inulin. The average difference 
in volume measured by thiosulfate on successive 
runs was 0.2% and for inulin 0.2% of body weight. 
Recovery of thiosulfate from the urine amounted 
to 54% of the injected dose in the Ist hr. and 58% 
of the injected dose in 5 hr. with only slight 
traces found in the next 21 hr. of collection. It 
was concluded that thiosulfate was consistently 
distributed in a larger volume than inulin in the 
normal dog. 


32. Formulas for estimation of fat and storage 
substances in mammals. ALBERT R. BEHNKE. 
Radiological Defense Lab., San Francisco, Calif. 
It is necessary to distinguish between ether 

extracted fat (F), and storage substances (S) lost 
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or gained by the body under dietary regulation, 
which include F as a major fraction. Both F and 
S relative to weight (W) are inversely propor- 
tional to sp. gr. or density of the body as a whole 
(D,) and it follows that the density of the adult 
lean body mass (Dipm) or ‘fat free” body (Dery) 
is constant (BEHNKE et al. 1) J.A.M.A., 118: 
1942; RATHBUN AND Pace 2) and Moratss et al. 
3), J. Biol. Chem., 158: 1945). From 8, the basic 
hyperbolic relationship is, (F or 8)/W = (1/D, — 
1/Dibm or tp)/(1/Dr or s — 1/Divm or tty). Then 
from 2 exper. Dr is .902, and Dr, 1.094 (guinea 
pig), and, .185 F/W = 1/D, — .914, r being —0.972. 
For man (Pacg, 2), Ds, .918, Dinm, 1.100, and 
.1803 S/W = 1/D, — .9090. From / and subsequent 
reports, Ds in man varied from .92 to .94 (approx.); 
then with Dinm as 1.100, Ds, .94, .1547 S/W = 
1/D, — .9090. More data are needed to define 
Ds. Dibm is somewhat higher than Dytp, 1.994 to 
1.097 (guinea pigs, cattle). The sp. gr. of very 
lean men is about 1.100 and correcting for temp., 
Dipm is about 1.095. A second correction, however, 
for gas in the GI tract brings Dipm again to approx. 
1.100. ‘Adaptations’ of these findings have been 
made by Keys and Brozek (Physiol. Rev. 33: 1953), 
and Fidanza et al. (J. Appl. Physiol. 6: 1953), 
who confirmed the 
Attention is invited to the original papers. 


33. Studies on capillary resistance after 
intravenous infusions. V. G. BEHRMANN 
AND F. W. Harrman.* Dept. of Labs., Henry 
Ford Hosp., Detroit, Mich. 


In an evaluation of plasma expanders evidence & 


of decreased capillary resistance was observed 
following a hemorrhage-replacement technic and 
a massive infusion in intact dogs with dextran, 
polyvinyl pyrrolidone and modified fluid gelatine. 
Oozing of wounds and autopsy findings of hemor- 
rhagic areas in heart, duodenum, pancreas and 
kidney indicated increased capillary permeability. 
Physiological saline, dog serum and _ gelatin 


infusions in intact animals or following hemor- § 


rhage-replacement offered no evidence of abnor- 
mal capillary resistance. Prothrombin, fibrinogen 
and platelet levels as well as tests of bleeding 
tendency were included in both procedures to 
ascertain the cause of abnormal capillary perme- 
ability. Using dog serum or gelatin (5-6%), an 
estimated 1/3 hemodilution in intact dogs (40 
ce/kg injected at 4 cc/kg/min.) was reflected in 
the blood levels. Prothrombin returned to normal 
within 1 hr.; platelets were replenished within 
4 hr.; but fibrinogen remained at an approximate 
1/3 dilution after 4 hr. Tests for bleeding tendency 
were essentially negative as were autopsy findings 
Persistent hypoprothrombinemia, thrombocyto- 
penia and low fibrinogen (25-50% of initial level), 
coincident with prolonged bleeding time and poor 
clot retraction prevailed following infusions 
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which led to increased capillary permeability. 
Although evidence of a fibrinogen-macromolecular 
complex has been accumulated, further investi- 
zations especially of bone marrow are in progress. 
Current studies of variations in capillary re- 
sistance associated with the administration of 
intravenous solutions are extended to include 
other solutions, larger groups of animals and 
man, along with appropriate counter measures for 
combatting abnormal capillary permeability. 


34. Effect of histamine depletion on cutaneous 
pain threshold in man. F. B. BENJAMIN 
(introduced by Maraaret 8S. McCoucn). Dept. 
of Physiology, Univ. of Pennsylvania School of 
Medicine, Philadelphia, Pa. 

Histamine depletion was produced by a hista- 
mine liberator (48-80 Burroughs Wellcome) in a 
concentration of 3.5 mg/cc. The drug was intro- 
duced in the skin of the volar surface of the fore- 
arm by means of iontophoresis. 24-72 hr. later the 
threshold of skin flare and of skin wheal were 
markedly raised, while that for pain was not 
affected. If 0.1 ce of the drug (35 mg/cc) was 
injected intracutaneously once a day for 3 sub- 
sequent days into the same area, the pain thresh- 
old stayed the same, while no skin flare could be 
produced even by going far beyond the control 
value. This effect lasted for several weeks. How- 
ever, 4-6 wk. after injection marked epidermal 
necrosis developed at the site of injection. Rats 
receiving 10 daily injections, gradually increased 
from 500 to 1,000 ug, did not show any change of 
the pain threshold. The findings are considered 
an indication that the substance liberated by 
48-80 is not the biological mediator for pain. 


35. Microcalorimetry of simple biochemical 
systems. T. H. BENZINGER AND C. KiTzINGER*. 
Naval Med. Research Inst., Bethesda, Md. 
While problems of manometric and chemical 

method seem to be essentially solved for biochemi- 

cal studies of tissue slices, cell suspensions, or 
enzyme solutions, direct thermodynamic measure- 
ments on such simple systems are difficult. When 

small amounts of heat generated or absorbed in a 

reaction are dissipated in large quantities of the 

suspending solvent, temperature changes become 
ioo slow (in the case of steady state heat produc- 
tion), or too small (in the case of a single heat 
hurst) to be measured against the ever-present 
hackground of thermal disturbances and noise. 
‘hese problems can be overcome by almost 
instantaneous and simultaneous discharge of 
heat from the various parts of the solution, 
through a very wide and very short thermopile 
into a heat reservoir, as follows. A bicompart- 
mented cell (in which compartments can be inter- 
connected at will for mixing) of 15 cm? total 
volume is shaped to line a cavity of ca 100 cm? 
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surface area in a copper block. Between the cell 
and the block, a thin ‘area thermopile’ of 20,000 
junctions is interposed. A ‘twin’ thermopile and 
cell with blanks, accommodated in the same 
reservoir, compensate for friction heat of mixing 
for one of the heats of dilution, and for tempera- 
ture changes of the block. The sensitivity of the 
piles is 7 X 10-* voltsec cal-!, the half response 
time, when filled with solutions, is 100 sec. Po- 
tentials are amplified and continuously recorded. 
With this instrument, we have measured bursts 
totalling 2 X 10 cal cm™ (as in enzyme substrate 
combination; Popousky et al., Federation Proc. 
13: 1954), and steady heat production of 10-6 
cal sec™! em=3, 


36. Some aspects of potassium metabolism 
in normal and adrenalectomized rats. 
JoHN R. BerGcen,* Davip Stonge* anp Hupson 
HoaGuanp. Worcester Fndn. for Exptl. Biology, 
Shrewsbury, Mass. 

K and K*? determinations were made on samples 
of urine, blood plasma, brain and muscle from 
normal and adrenalectomized male white rats 
weighing 150 gm each. Non-salt-maintained 
adrenalectomized rats showed a decrease in uri- 
nary excretion of potassium amounting to ap- 
proximately 25%. The total plasma potassium 
was elevated more than 50% over normal in the 
adrenalectomized rats and the plasma specific 
activity was elevated almost 30%. Potassium 
was analyzed by flame photometry on aliquots of 
homogenates of brain and muscle and on the 
ultrafiltrates of these homogenates. No significant 
differences could be found between the samples 
from normal and adrenalectomized animals. K*? 
counts, however, showed a marked increase in 
all samples from adrenalectomized animals over 
normal rats. The increase in specific activity from 
samples of brain, brain ultrafiltrate, muscle and 
muscle ultrafiltrate amounted to approximately 
30% in each case. (Supported by grant RG2563 
from the U. S. Public Health Service and by 
contract NRI115-110 from the Office of Naval 
Research.) 


37. Effect of Aramine on ventricular function 
and peripheral vascular resistance, and its 
administration in experimental coronary 
insufficiency. Ertk BrerGLuND, Roserr B. 
CASE AND STANLEY J. SARNOFF (introduced by 
Jan Nysorer). Dept. of Physiology, Harvard 
School of Public Health, Boston, Mass. 

Left coronary artery flow, cardiac output and 
pressures in the pulmonary artery, aorta and both 
atria were continuously recorded in the dog. 
Values were calculated for ventricular work, 
peripheral, pulmonary and coronary resistances 
and full ventricular function (modified Starling) 
curves. A dose of 0.03 mg/kg of Aramine (Levo-l- 
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(m-hydroxyphenyl) - 2 - amino - 1 - propanol) 
markedly increased the myocardial contractility 
(more work/v of filling pressure) of both the nor- 
mal and failing ventricle. Doses of from 0.05 to 
0.10 mg/kg did not further increase myocardial 
contractility but did increase peripheral vascular 
resistance. The effect of the drug both on the 
myocardium and peripheral vessels was also 
demonstrated by a time-dissociation technique, 
the results of which will be described. Ventricular 
work/u of coronary flow was not changed after 
Aramine. When left coronary artery flow was 
restricted with a screw clamp, cardiac output and 
arterial pressure fell while left atrial pressure rose. 
With the clamp still in place, the administration 
of Aramine increased coronary flow and returned 
arterial pressure and cardiac output to control 
levels. The direct myocardial effect of nor-epi- 
nephrine will also be presented. It is held very 
likely that the results of treating clinical coronary 
infarction with ‘vasopressor’ agents such as nor- 
epinephrine is due, at least in part, to their direct 
myocardial action. (Supported by a grant from 
the National Heart Inst., PHS.) 


38. Depressing action of amino acids on renal 
tubular reabsorption of inorganic sulfate 
in the dog. FREDERIK BERGLUND (introduced 
by Gustav Ecxstetn). Dept. of Physiology, 


College of Medicine, Univ. of Cincinnati, Cincin- 

nati, Ohio. 

During the course of a study of the reabsorption 
of inorganic sulfate, glycine was administered 
intravenously in order to raise the glomerular 
filtration rate (GFR). This produced a marked 
depression of sulfate reabsorption. The decrease 
in reabsorption was roughly proportional to the 
amount of glycine administered. In some experi- 
ments the reabsorption decreased 100%. Increas- 
ing the GFR by other means, (intravenous ad- 
ministration of aminophylline or xylose) did not 
reveal any depression of sulfate reabsorption. 
It was thus concluded that the depression of 
sulfate reabsorption was a specific effect of gly- 
cine, rather than an effect of increased GFR. Ad- 
ministration of the amino acids l-arginine, dl- 
alanine and I-glutamic acid revealed that they 
also markedly depressed the reabsorption of 
sulfate, but their effect was less marked than 
that with glycine. Experiments are in progress to 
gain an understanding of the nature of this effect 
of amino acids on sulfate reabsorption. 


39. Measurement of knee jerks in ‘spasticity’. 
Puitie S. BERGMAN, GERALD G. HIRSCHBERG 
AND Morton NatHANnson (introduced by 
Morris B. BenpER). Dept. of Neurology, New 
York Univ. College of Medicine, New York City. 
Human muscle stretch reflexes (knee jerks) 

were recorded electromyographically, using a 
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constant stimulus, and an attempt made to in- 
crease the reflex by ‘reinforcement.’ Subjects 
consisted of normals and patients with spastic 
paralysis (hemiplegia, traumatic paraplegia and 
multiple sclerosis). The latency (conduction time) 
was not affected by lesions of the type studied 
(upper motor neuron) and agreed with the obser- 
vations of others. The amplitude of the muscle 
action potential was found to be roughly propor- 
tional to the strength of the clinical reflex and 
was not affected by mechanical restraint. In nor- 
mal subjects, reflexes were characterized by great 
variability in amplitude from one trial to the 
next, and by a significant increase with reinforce- 
ment. In all the spastic extremities, the reflexes 
showed a lack of variability and ‘reinforcement’ 
was ineffective. In the hemiplegic patients, the 
reflexes on the ‘unaffected’ side resembled those 
of the spastic extremities rather than those of 
normals. These results are discussed in terms of 
patterns of reorganization in the central nervous 
system after injury, mechanisms of reinforce- 
ment and the possibility of measuring spasticity 
for clinical and experimental purposes. 


40. White and red thrombi produced by 
thrombin applied to the hamster cheek 
pouch. Hersert J. BermMan*, BRENTON R. 


Lutz aNp GeorGE P. Futon. Dept. of Biology, | 


Boston Univ., Boston, Mass. 

Thrombin (bovine, Parke, Davis) applied 
topically produced white thrombi (platelets) in 
uninjured vessels in the hamster cheek pouch. 
Solutions of 2.5 or 5% (25 or 50 NIH wu/cc) were 
approximate threshold concentrations, producing 
platelet thrombi in venous vessels within 15 min. 
Arterial vessels were not involved except at high 
concentrations. Muscular vessels did not constrict 
in the presence of thrombi on their walls or in 
adjacent venous vessels. Thrombus resolution 
occurred within 24 hr. Cortisone decreased the 
threshold for white thrombus formation. The 
threshold was increased by heparin and during 
thrombocytopenia from x-irradiation. The ap- 
plication of thrombin is proposed as a test for 
susceptibility of blood vessels to thrombus forma- 
tion during various conditions. A solution of 
100% applied by micropipette produced occluding 
white thrombi and stasis. The stationary blood 
extended in both directions to the nearest vessels 
containing blood under sufficient pressure to 
maintain flow. Additional white thrombi often 
formed here. The stagnant blood was observed 
at 150-390 X and probed with a microrod. Fre- 
quently, the erythrocytes resisted displacement, 
suggesting intravascular fibrin and red thrombi. 
Red thrombi formed only. in stagnant blood, 
whereas white thrombi formed only in circulating 
blood. A 10% solution was required to produce red 
thrombi during stasis of 30 min. duration. Thus 
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the threshold for red thrombus formation was 
higher than that for white. White thrombosis may 
predispose to red thrombus formation by pro- 
ducing prolonged stasis. (Supported by the Na- 
tional Heart Inst., Nat. Insts. of Health, PHS.) 


41. A micromethod for determination of 
human serum albumin. JoserH J. BETHEIL,* 
Harvey W. JoHNsTon* AND JORGEN U. ScCHLE- 
GEL. Depts. of Surgery and Biochemistry, Buswell 
Urological Research Lab., Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N.Y. 
The enhancement of the fluorescence of the dye, 

Vasoflavine, by serum albumin (Federation Proc. 

12: 15, 1953) has been utilized for the development 

of a method for the determination of human serum 

albumin. Under defined conditions the increase 
in the fluorescence of the dye solution is a linear 
function of the serum albumin added. Approx- 
imately 40 wg of serum albumin are required for 
an analysis under our experimental conditions; 
therefore the procedure is particularly suitable 
when only small amounts of serum are available. 

The results obtained with the fluorescence en- 

hancement method have been compared with those 

obtained by use of the cold methanol fractionation 
procedure of Pillemer and Hutchinson (J. Biol. 

Chem. 158: 299, 1945). Serum samples have rou- 

tinely been run by both methods with good agree- 

ment. The results obtained with normal and patho- 
logical sera will be presented. The advantages of 
the present method are simplicity, high sensitivity 

(with modification as little as 0.01 ml of serum may 

be used) and the rapidity of determination. 


42. Factors in trans-membrane reaction. R. 
BeutNER. Physiology Dept., Des Moines Still 
College of Osteopathy and Surgery, Des Moines, 
Towa. 

A chemical reaction, traveling across the mem- 
brane, is held responsible for both up- and down- 
strokes of the spike (see following abstract). 
Lowering of the temperature should retard this 
trans-membrane reaction, since: 1) temperature 
drop slows chemical reactions in general; and 2) 
the viscosity of the membrane substance increases. 
The second factor is less significant for the up- 
stroke which depends on the entrance of an ac- 
tivating ion (see following abstract). These con- 
clusions are confirmed, e.g. by measurements with 
intracellular electrode, on frog’s ventricle by 
Woodbury et al. (Am. J. Physiol. 164: 307, 1952.) 
Lowering temperature from 30°-10° C prolonged 
the downstroke from 350-1700 msec. Hodgkins 
and Katz, moreover, found (J. Physiol. 109: 240, 
149) that the ‘‘rate ot decline of the spike has a 
higher temperature coefficient than the rise’. The 
theory provides, furthermore, than in the nerve 
fiber the downstroke of the spike should occur 
almost as rapidly as the upstroke. The action po- 
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tential of the nerve fiber is produced at the inter- 
nodes, since conduction is saltatory. At the inter- 
node, the membrane is undoubtedly very thin, the 
downstroke consequently extremely rapid amount- 
ing to 1-2 msec. In comparison in the dog’s auricle, 
which has no internodes, the downstroke lasts 
more than 250 msec., but the upstroke has about 
the same duration in both nerve fiber and auricle 
(HorrMAN AND Suckuine, Am. J. Physiol. 173: 
312, 1953) as would be expected. 


43. Trans-membrane reaction. R. BEUTNER. 
Physiology Dept., Des Moines Still College of 
Osteopathy and Surgery, Des Moines, Iowa. 
Experiments described (Euclides, 13: 349, 1953) 

suggest that the action potential of nerve or 
muscle is caused by a reversible splitting of phos- 
phatides in the nerve, or muscle, membrane; 
yielding the electrogenic choline, etc. This action 
potential is made up of 2 antagonistic potential 
differences located at the 2 contact surfaces of the 
membrane, inside and outside. Initiation of the 
phosphatide splitting at the outside contact sur- 
face causes the upstroke of the ‘spike’ (‘depolari- 
zation’). The splitting reaction then spreads across 
the membrane and causes the downstroke (‘re- 
polarization’) upon arriving at the opposing 
(inner) membrane contact surface (in muscle, the 
fissionable phosphatides may be some adenosine 
phosphates, yielding adenosine instead of choline). 
We should expect that any agent which accelerates 
the decomposition of phosphatides shortens the 
duration of the downstroke, since the trans- 
membrane reaction can reach the inner surface 
faster. Cholinergic drugs are such accelerators 
(Hoxk1n AND Hoxtn, J. Biol. Chem. 203: 967, 1953), 
and, in fact, these drugs do shorten the duration 
of the downstroke (HOFFMAN AND SUCKLING, Am. 
J. Physiol. 173: 312, 1953). In 1 experiment on the 
dog’s auricle using intracellular electrodes, acetyl- 
choline at 5.5 X 10-* cut the downstroke from 250- 
60 msec., while vagus stimulation shortened it to 
50 msec. We should expect, however, that cho- 
linergic stimulation does not affect the spike up- 
stroke, which is not influenced by the velocity of 
the trans-membrane reaction. The upstroke de- 
pends on the entrance of an activating ion, driven 
into the membrane by a stimulating current. Ex- 
periments by Hoffman and Suckling prove the 
correctness of this conclusion. 


44. Changes in enzyme activity in uterus of 
rats during estrous cycle. ARLEY T. BEVER, 


JosepH T. Verarpo, Mary A. TELFER, 

Freperick L. Hisaw, JR. AND CHARLES M. 

Gootssy (introduced by Freperick L. Hisaw) 

Biological Labs., Harvard Univ., Cambridge, 

Mass. 

Metabolic changes that occur in the uterus of 
rats during the estrous cycle were followed by 
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studying variations that take place simultaneously 
in several enzymatic and associated biochemical 
processes. Virgin rats, 100 days old, weighing ap- 
proximately 200 gm and having regular estrous 
cycles 4-5 days in length were used. Groups of 15- 
18 animals in precisely the same stage of estrus 
were killed and their uteri apportioned for the 
following determinations: fresh and dry weight, 
total nitrogen, RNA, DNA, the succinoxidase 
system, lactic dehydrogenase, DPNH oxidase and 
ATPase. Simultaneous determinations of these 
biochemical entities were made at estrus, met- 
estrus, early and mid-diestrus, early and late 
proestrus. The data indicate a cyclic nature for 
the activity of all of the enzymes studied. DPNH 
oxidase shows gradual changes with a high in 
estrus and a low in mid-diestrus. Lactic dehydro- 
genase activity is characterized by having 2 
maxima, in estrus and mid-diestrus, and 2 minima, 
in early diestrus and proestrus. ATPase is charac- 
terized by a minimum activity in estrus followed 
by a gradual increase in activity to a maximum 
in the next early proestrus phase. The percentage 
DNA of fresh weight is relatively stationary, 
while the percentage of RNA has a cyclic character 
with a maximum in late proestrus and minimum 
in diestrus. The enzymatic changes can be corre- 
lated with estrogen and progesterone secretion in 
the ovary. (This work was supported in part by 
grants from the Public Health Service.) 


45. Modified concept of sequence of events in 
clotting mechanism: studies of Ceanothyn 
and chelating action. Jack G. BisHop* AND 
ALFRED W. Ricuarpson. Dept. of Physiology, 
Indiana Univ. School of Medicine, Bloomington. 
Studies of 500 blood samples have been carried 

out by use of the recording coagulation meter of 

Richardson and Bishop with analysis of the re- 

corded coagulation curves under control and ex- 

perimental conditions. Since this method measures 
progressive fibrin formation directly and thrombin 
accumulation indirectly, it is possible to evaluate 
the sequence of such events as occur progressively 
in blood clotting. The quantitative formation of 
fibrin may be identified by 3 temporal stages be- 
fore the clotting action is completed, representing 
in time 55%, 29% and 16% of the reaction, with 
normal control blood. In the 2nd stage, the forma- 
tion of fibrin is vastly accelerated, terminating 
in a visible clot. In the 1st and 3rd stages, fibrin 
formation is slower, but readily apparent. Jn vitro, 
the coagulant Ceanothyn displays a diphasic ac- 
tion as a function of concentration, closely com- 
parable to the activity of the chelating action of 

Versene, suggesting its activity to be on the cal- 

cium component of blood. Orally administered 

Ceanothyn demonstrates in vivo the effectiveness 

of the quantitation derived in vitro. The coagulant 

action of Ceanothyn decreases the time occupied 
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by the first stage of blood coagulation, thus speed - 
ing the onset of the accelerated phase, but the 
time occupied by the accelerated phase is not sig- 
nificantly different from control studies. 


46. Cardiovascular changes with large arterio- 
venous fistulas. J. R. R. Boss. Dept. of Phar- 
macology, Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Large side-to-side arteriovenous anastomoses 
(bilateral femoral or iliac) were studied. On open- 
ing the shunts some of the immediate cardio- 
vascular changes were: /) a rise in cardiac output, 
2) a rise in heart rate, 3) a small to moderate fall 
in mean arterial pressure, 4) a decrease in heart 
shadow size, 5) a fall in central venous pressure. 
In a short period, hours to a few days, the heart 
shadow size and the central venous pressure were 
restored. The arterial pressure tended to return 
to normal. Several weeks later it was observed 
that: 1) cardiac output rose still more, previously 
reported in Am. J. Physiol. 171: 710, 1952, 2) the 
tachyeardia persisted, 3) the mean arterial pres- 
sure returned to preoperative levels, 4) the heart 
shadow size and 4) the central venous pressure 
both rose above preoperative levels. It is postu- 
lated that 2 key factors in the 1st series of events 
are an abrupt decrease in peripheral resistance and 
a loss in effective circulating blood volume into 
the distended venous bed distal to and around the 
shunt. In the 2nd series of events 2 key factors 
may be a further decrease in peripheral resistance 
due to the opening of collateral channels around 
the fistula so more blood is fed into the fistula by 
the distal artery and is carried away by the distal 
vein. The 2nd factor is the increase in effective 
circulating blood volume. (This study was sup- 
ported by grants from the National Heart Inst., 
P.H.S. and the American Heart Assn.) 


47. Changes in metabolic relations between 
yolk and embryo during embryonic develop- 
ment. JoseEPpH H. BopingE anv WILLIAM L. 
West.* Zoology Lab., State Univ. of Iowa, Towa 
City. 

A quantitative study has been made of the basic 
chemical composition and changes taking place in 
the yolk and embryo during the course of em- 
bryonic development. The cleidoic egg of the 
grasshopper has been employed as experimenta! 
material since no organic connections between 
yolk and embryo seem to exist. Changes in sulphy- 
dryl, phosphates and various enzyme systems have 
been investigated. It now appears that the yolk 
may be looked upon almost solely as a catabolic 
system and the developing embryo as an anabolic: 
one. Basic differences in the 2 systems are found 
in most phases of their physiochemical changes 
throughout development. 
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48, Oxygen uptake of whole body and of cer- 
tain tissues in intact and adrenalectomized 
mice subjected to cold stress. WALTER M. 
Booker, JAMES R. TuREMAN*, FRANcES Da- 
Costa*, JoHN PouLSON* AND SAMUEL MITCH- 
ELL*. Dept. of Pharmacology, Howard Univ. 
Med. School, Washington, D. C. 

Very recent studies have suggested that a met- 
abolic tie-up may exist between ascorbic acid, 
idreno-cortical hormone and glutathione; and 
that this may bear an important role in the sur- 
vival time of intact and adrenalectomized mice 
subjected to cold stress. Fifteen to 18-gm intact 
and adrenalectomized mice were used. Unstressed- 
untreated intact and unstressed-untreated ad- 
renalectomized mice constitute one set of con- 
trols; the other being unstressed-treated intact 
and adrenalectomized mice. The stressed animals 
are subjected to cold (42° F) for 1.5 hr. The treated 
animals received cortisone, ascorbic acid, gluta- 
thione or combinations of these substances half 
hour prior to stress. At the end of the stress period 
the whole animal or certain tissues of the body 
(liver, heart) were homogenized in Phosphate 
buffer (pH 7.45) and oxygen uptake was measured 
according to the Warburg technique. It appears 
= that the oxygen uptake of the whole body or of 
certain tissues of the body of adrenalectomized 
animals, treated or untreated, is decidedly lower 
than that of intact animals in the same categories. 
During stress the oxygen uptake of adrenalec- 
tomized-untreated animals rises to a level com- 
} parable with that of the intact animals (un- 
treated). Treatment with cortisone, ascorbic acid, 
glutathione or combinations of these agents re- 
sults in increased oxygen uptake during stress 
beyond their control periods. Cortisone and as- 
corbie acid, individually or in combination, cause 
a greater increase in oxygen uptake than does 
glutathione. The marked increase in the oxygen 
uptake of the adrenalectomized stress-untreated 
animals over the unstressed-untreated adrenal- 
ectomized animals, when compared with their 
intact controls, suggests that the adrenalecto- 
mized animals may be drawing heavily upon met- 
abolic reserve during the stress period. Limits of 
reserve may explain difference of survival time 
between the 2 groups when they are exposed to 
cold. 


49, Passive and active tension: length dia- 
grams of intact skeletal muscle in normal 
women of different ages. STELLA Y. BOTELHO, 
LEON CANDER AND NASSsER GuITI (introduced 
by F. Harotp McCurcueon). Dept. of Phys- 
ology and Pharmacology, Grad. School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia. 

By means of a strain gauge myograph, passive 
and active tensions of intact adductor pollicis 
brevis muscle were measured at various lengths 
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from minimal to 130% minimal in normal women 
of different ages. Passive tension /) increased with 
increasing stretch in all ages, 2) was greater in the 
older women (A log T/AL was 0.189 + S.E. 0.019 
and 0.305 + S.E. 0.052 in the 18- to 24- and 45- to 
6l-year-old women respectively [P = <0.05)), 
and 3) was unaccompanied by electrical activity. 
The ratio of passive tension/total tension was not 
significantly different in the various age groups. 
Active single twitch and tetanus (30/sec. for 1 sec.) 
tensions were obtained by ulnar nerve stimulation, 
which was judged to be supramaximal by the as- 
sociated muscle action potential. The ratio of 
tetanus tension/single twitch tension increased 
with increasing stretch in the age groups studied. 
At any given length the 45- to 50-year-old women 
developed the greatest, and the -18- to 24-year-old 
women developed the smallest active tension. 
Thus, active single twitch tension was 742 gm + 
S.E. 118, 431 gm + S.E. 88 and 215 gm + S.E. 42 
in the 45- to 50-, 51- to 61- and 18- to 24-year-old 
women, respectively. The contraction period was 
longest and rate of contraction fastest at maximum 
lengths in all age groups and in the older women 
at any given length. Possible factors responsible 
for these results will be discussed. 


50. Electric properties of beef erythrocyte 
suspensions at low frequencies. THEODORE 
P. BotHweELi,* Herman P. ScHwAN* AND 
Fioyp J. W1ERcINSKI. School of Medicine, Univ. 
of Pennsylvania, and Hahnemann Med. College, 
Philadelphia. 

The development of a Wheatstone bridge for 
admittance measurements on highly conducting 
substancies (SCHWAN AND SiTTEL, Trans. AIEE, 
May 1953) has made possible accurate determina- 
tions of the low frequency electric properties of 
beef erythrocyte suspensions. Using cells washed 
and centrifuged to high concentrations (80-90%), 
impedance of the resulting suspension was meas- 
ured in the bridge by a substitution technique. 
Effects of temperature drift and sedimentation 
were corrected for by alternating measurements 
with a ‘control’ measurement at 1 Ke. Polarization 
artifacts were eliminated by techniques outlined 
before (Scuwan, ZS f. Naturf. 6: 3, 1951). Results 
showed that between 10 cps and 1 Ke resistivity 
and dielectric constant were constant within the 
experimental error (smaller than 0.01% for re- 
sistivity down to 10 eps and smaller than 10% 
for dielectric constant down to 20 cps). Above 
1 Ke, the familiar dispersion first reported by 
Fricke and Curtis (J. Gen. Physiol. 18: 6, 1936) 
begins. The lack of a dispersion below 1 Ke of the 
type reported by Fricke and Curtis (cbid.) in 
hemolyzed red cell suspensions casts doubt on 
the possibility of a ‘double-layer’ type of red cell 
membrane. More likely seems the membrane type 
suggested by Parpart and Ballantine (Trends in 
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Physiol. and Biochem., 1952). The constancy of 
resistivity and dielectric constant below 1 Ke 
proves furthermore that the envelope of the red 
cell is free of any polarization. (Supported by U.S. 
Public Health Service, Washington, D. C. and 
Aero Med. Equipment Lab., U. S. Naval Base, 
Philadelphia.) 


51. Ethylenediamine tetraacetic acid (EDTA) 
on ATP-ase activity of myosin. WILLIAM J. 
BoweEN AND Timotuy D. Kerwin’. Nail. Insts. 
of Health, Bethesda, Md. 

At low concentrations of KCl (0.07m) 0.001m 
EDTA inhibits the ATP-ase activity of natural 
actomyosin (myosin B). With the same protein, 
but at 0.6m KCl, we have confirmed Friess’ find- 
ing (to be published) that 0.001 and 0.0lm EDTA 
increases ATP-ase activity. Similar enhancement 
of ATP-ase activity occurs with myosin A and 
with synthetic actomyosin and the increase with 
each kind of myosin is intimately associated with 
[KCl]. At 0.25-0.6m KCl maximum enhancement 
(7- to 10-fold that without EDTA) of the ATP-ase 
activity of myosin A occurs at 10°m EDTA and 
less than maximum at 10-2m. At 0.17 and 0.12m 
KCl the maximum increase occurs at 10“m EDTA 
and less than maximum at 107° and 10-2m. At 0.02 
and 0.07m KCl the ATP-ase activity of myosin A 
is depressed by 10-5 to 10-*m EDTA. The depres- 
sion by 10-°m EDTA occurs at all concentrations 
of KCl. The latter is possibly related to traces of 
calcium in the reaction mixtures being chelated by 
10-°*m EDTA. The addition of actin to myosin A 
does not influence the accelerative properties of 
EDTA, but enhances the ATP-ase activity of 
myosin A at low [KCl] which in turn can be de- 
pressed by EDTA. The pu value of the reaction 
mixture is critical. At high [KCl] EDTA enhances 
maximally at pH 8.0, intermediately at px 7.0 
and not at all at pu 6.0. Potato apyrase is com- 
pletely inhibited as ATP-ase by 0.001m EDTA at 
0.05 and 0.6m KCl. At 0.03 to 0.6m NaCl, in con- 
trast to KCl, 10-*a EDTA depresses or has no 
effect on the ATP-ase activity of myosin at px 7.0. 


52. Perforation of esophagus and acid-peptic 
factor. E. L. Bracxney*, A. TuHau*, G. S. 
CAMPBELL* AND O. H. WANGENSTEEN. Dept. of 
Surgery, Univ. of Minnesota Hosps., Minneapolis. 
Perforation of the esophagus was produced in 

dogs by ligation of the gastric outlet, i.e. com- 

plete pyloric obstruction, followed by daily intra- 
muscular injections of histamine in beeswax which 
resulted in repeated vomiting of a highly acid 
gastric juice. The perforations occurred in the 
upper half of the mediastinal or lower cervical 
esophagus. They were, without exception, elon- 
gated in the longitudinal axis of the esophagus, 
and looked like linear slits or tears. Usually there 
was a severe degree of generalized esophagitis 
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throughout the esophagus and destruction of much 
of the mucosa of the upper mediastinal and lower 
cervical esophagus associated with the perfora- 
tion. However, in some instances these changes 
were limited only to the esophageal mucosa-im- 
mediately surrounding the perforation. In every 
case, the perforation was associated with a large 
collection of dark brown fluid in one or both 
pleural cavities, indicating that the perforation 
was probably not a post-mortem change. Eso- 
phageal perforation occurred with the greatest 
frequency in dogs in whom an end-on cervical 
esophagostomy was done at the time the pylorus 
was obstructed. Some of these dogs died as a result 
of esophageal perforation within 3 hr. after their 
first dose of histamine which was given 12-18 hr. 
after surgery. Although it did occur, perforation 
was much less frequent in the group that did not 
have cervical esophagostomy. Some of these dogs 
had only a mild esophagitis after 3 days. Excision 
of the acid-secreting area of the stomach, 3-5 wk. 
prior to pyloric obstruction, prevented esophageal 
perforation and, indeed, completely prevented 
the development of esophagitis. 


53. Influence of cardiac action on venous re- 
turn. GERHARD A. Brecuer. Dept. of Phys- 
tology, Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

Right atrial inflow is phasically accelerated 
during the period of ventricular contraction (Proc. 
Soc. Exper. Biol. & Med. 83: 155, 1953). Further 
studies were made in acute experiments on anes- 


thetized dogs to elucidate the physiological % 


significance of this flow acceleration for the main- 
tenance of venous return. Simultaneously re- 
corded superior vena cava flow and intracardiac 
pressure curves indicated that venous blood is 
actively drawn toward the heart by the contrac- 
tion of the myocardium which expands the atrium 
through a piston-like descent of the atrioventric- 
ular junction. During ventricular diastole atrial 
inflow is ‘passive,’ in the sense that it occurs with- 
out an attracting force from the ventricle. Total 
amount of superior vena cava flow/u time re- 
mained constant at different heart rates. However, 
with changing heart rates the proportion of the 
actively attracted and passively inflowing amount 
of blood was greatly altered. With bradycardia 
only a moderate portion of venous inflow into the 
atrium occurred during ventricular systole, 
whereas a large portion entered the atrium pas- 
sively during the long ventricular diastole. With 
tachycardia the largest portion of blood was ac- 
tively attracted toward the atrium during the 
ventricular systole, whereas only a small portion 
of blood entered the atrium passively during the 
brief diastole. The shifting of the atrial filling 
from a largely passive inflow at slow heart rates 
to a predominantly active attraction of venous 





Mare 


blood 
innat 
This 
quent 
differ 


i. &E 
vas 
of 
Wi 
ANI 
K. 
Sch 
Thy 

by th 

Thyrc 

cardis 

femor 
protei 
pyruv 
toxic 

anest] 

a tote 

tion « 

showe 
of blo 


= increa 


in car 
rate, 

presst 
the tk 
consu! 
arteri: 
cantly 
euthy: 
l-nore 
rates « 
in al 
index, 
unblos 
increa 
and ¢ 
fusion 
euthy: 
vascul 
are nc 
but ra 
effects 
thyro: 


55. In 
ton 
gra 
WIL 
Wat 
Dep 
Tni 


March 1954 


blood during tachycardia is looked upon as an 
innate ‘self-regulatory mechanism’ of the heart. 
This assures a constant venous return and conse- 
quently the maintenance of cardiac output at 
different heart rates. 


54. Relationship of l-thyroxine to cardio- 
vascular, calorigenic and metabolic effects 
of l-epinephrine and _ 1-norepinephrine. 
Wiiu1aM R. Brewster, JR., JAMES P. Isaacs 
AND Patricia F. Oscoop (introduced by Henry 
K. Brecuer). Anesthesia Lab., Harvard Med. 
School at Massachusetts Gen. Hosp., Boston. 
Thyrotoxicosis was produced in mongrel dogs 

by the daily feeding of 0.8 gm/kg body wt/USP 

Thyroid for 3 weeks. The oxygen consumption, 

cardiac output, right and left auricular pressures, 

femoral and pulmonary arterial pressures, blood 
protein bound iodine levels, and blood lactate, 
pyruvate and sugar were studied in both thyro- 
toxic and euthyroid dogs under light thiopental 
anesthesia prior to and during the maintenance of 

a total sympathetic block by the epidural injec- 

tion of 0.4% procaine. Fifteen thyrotoxic dogs 

showed the following mean changes: 1) Elevation 

of blood protein bound iodine to 18 ug%, 2) 76% 

s increase in oxygen consumption, 3) 110% increase 

in cardiac index, 4) 85 beats/min. increase in heart 
rate, §) no significant change in mean arterial 
pressure. Following a total sympathetic block in 
the thyrotoxic dogs, mean values of the oxygen 
consumption, heart rate, cardiac index, and mean 

| arterial pressure decreased and were not signifi- 
cantly different from those found in 31 blocked 
euthyroid dogs. The infusion of /-epinephrine or 
l-norepinephrine in blocked thyrotoxic animals at 
rates of 0.5 ug/kg/min. and 1.0 ug/kg/min. resulted 
in a return of the oxygen consumption, cardiac 
index, and cardiac rate to values observed in the 
unblocked thyrotoxic dog. Consistently greater 
increases in oxygen consumption, cardiac rate 
and cardiac index occurred at these rates of in- 
fusion in the thyrotoxic dogs than occurred in 
euthyroid dogs. It is considered that the cardio- 
vascular and calorigenic effects of thyrotoxicosis 
are not due to a direct effect of thyroxin per se, 
but rather to an augmentation of the physiological 
efiects of epinephrine and nor-epinephrine by 
thyroxin. 


55. Inadequacy for the production of hyper- 
‘onic urine of the intracellular osmotic 
gradient mechanism for water transport. 
Witutram A. Bropsky, WARREN H. DENNIs*, 
WARREN S. REHM AND Donatp G. MILLER*. 
Depts. of Pediatrics, Physiology, and Chemistry, 
Univ. of Louisville, Louisville, Ky. 
in attempting to explain the production of an 

hypertonic gastric secretion, an hypothesis was 

proposed involving the active secretion of ions 
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by adjacent cells only one of which is water per- 
meable. With this postulated mechanism the es- 
tablishment of intracellular osmotic gradients is 
not required. The elements of this concept have 
been modified and extended in an attempt to ex- 
plain active water transport in other biological 
systems by the establishment of intracellular os- 
motic gradients produced by the flow of electric 
current in ion selective circuits. This mechanism 
for the production of osmotic gradients has ad- 
vantages over that previously proposed by Franck 
and Mayer. According to their hypothesis an intra- 
cellular osmotic gradient is maintained in the 
proper direction for the transport of water by the 
breakdown of macromolecules at one end of the 
cell and their resynthesis at the other end. When 
either their scheme or ours is applied to the pro- 
duction of hypertonic urine, certain difficulties 
become apparent. Both schemes require an osmotic 
gradient, across the cells transporting the water, 
that is greater than the difference in osmotic pres- 
sure between the urine and the plasma. With 
reasonable assumptions the calculated minimum 
free energy necessary to maintain an osmotic 
gradient sufficient to pull water from a markedly 
hypertonic urine and transfer it to isotonic inter- 
stitial fluid demands an intensity of respiration 
around 10,000 Cal/hr/kg, an absurdly high value. 
It is concluded that, irrespective of the mechanism 
postulated to maintain the intracellular osmotic 
gradient, the minimum free energy required 
greatly exceeds the metabolic rates of living tissue. 


56. Calculation of compliance and resistance 
of lungs and thorax from records of passive 
expiration. ALFRED W. Bropy (introduced by 
James E. Eckennorr). Dept. of Physiology and 
Pharmacology, Grad. School of Medicine, Uni». 
of Pennsylvania, Philadelphia. 

The technique of Comroe, Nisell and Nims for 
demonstrating the mechanical properties of the 
lung and thorax consists of inflation of the lungs 
of apneic subjects to a known pressure. The sub- 
ject is then permitted to deflate passively, by 
elastic recoil, while volume or flow is recorded. 
The present work represents a more detailed 
theoretical and experimental study of passive 
expiration curves. Inertia was found to be negli- 
gible from a study of acceleration. Neglecting 
hysteresis, the elastic driving pressure, which was 
proportional to volume, may be equated to the 
resistive pressure gradient, which Otis and Proctor 
expressed as kiV + keV2. This leads to an equation 
in volume and flow. Records of expiration are, 
however, in terms of volume vs. time (spirograph) 
or flow vs. time (pneumotachograph). The first 
equation was therefore transferred to the final 
form: c — klogV — 2k2.V = K:. This equation 
fits experimental flow curves from both a model 
lung and from dogs. In one dog, elastance, (K) 
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was calculated from flow curves made with and 
without a known added resistance. An independent 
value for elastance was available from the pres- 
sure-volume curve. The finding of no significant 
difference (P > .3) not only validates the method 
but also places an outer limit on hysteresis of 
approximately one third the elastance. Use of 
this equation as a criterion of ‘passive’ expiration 
leads to the conclusion that normal expiration in 
unanesthetized man is probably not passive. 


57. Changes in cortical excitability during re- 
cruitment potentials. J. M. BROOKHART AND 
A. ZANcHETTI.* Dept. of Physiology, Univ. of 
Oregon Med. School, Portland. 

The amplitudes of the discharges evoked in the 
medullary pyramid by electrical stimulation of 
the sensory motor cortex (see Zanchetti, this issue) 
have been used as an index of alterations in corti- 
cal excitability during recruitment potentials 
elicited by 8-9/sec. stimulation of the lateral por- 
tion of the diffuse thalamic projection system. The 
cortical stimulation was gradually delayed so that 
it occurred in 20-35 different portions of the last 
of a series of 3 or 6 recruiting waves. The follow- 
ing effects were observed: /) increase in amplitude 
of D and I pyramidal waves and prolongation of 
I discharge during both the positive and negative 
phases of the recruitment potential; 2) following 
the negative phase and its after-positivity, a 
strong long-lasting (as much as 250 msec.) depres- 
sion of the pyramidal D and I waves preceded by 
a short period of unchanged response. When the 
tested recruitment potential was not the last of 
a series, the occurrence of the following thalamic 
stimulation suddenly changed decreased into in- 
creased responses. The possible origins of these 
changes in excitability will be discussed. Data 
concerning excitability alterations during cortical 
responses to stimulation of specific sensory nuclei, 
during spindle bursts, and during electrocortical 
arousal will also be presented. (Aided by grants 
from the PHS and the Rockefeller Foundation.) 


58. Blood pressure changes in cats induced 
by X-irradiation of the abdominal area. 
Puituirs M. Brooks aNpD EvGENE B. Konecct 
(introduced by A. P. GaaGe). Dept. of Radio- 
biology, USAF School of Aviation Medicine, 
Randolph Field, Texas. 

Irradiation of the abdomen of nembutized cats 
with 260 kv x-ray at a dose rate of 350 r/min. for 
a total dosage of 5,000 r induced carotid blood 
pressure increases of 50-100% within the first 10 
min. of exposure. The blood pressure rise persisted 
for more than 2 hr. when observations were dis- 
continued. The blood pressure increases appear 
to be mediated by blood transported humoral 
factor or factors since the pressure rises occurred 
in nonirradiated cross-circulated cats. The per- 
centage changes in the nonirradiated cats were 
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always equal to, and in some cases, greater than 
those of the x-irradiated cats. 


59. Determination of steroids. J. H. U. Browy. 
Dept. of Physiology, Emory Univ., Emory Univer. 
sity, Georgia. 

The blank obtained in the Thorn modification 
of the Porter and Silber reaction (Metabolism 1: 
511, 1952) can be reduced to zero and the extract 
blank reduced more than one-half by the following 
procedure: acidified urine samples are extracted 
3 times with a total of 2 volumes of butanol. The 
extract is washed with 5% Na2CO, which is back 
extracted with one-half volume of butanol, and the 
combined extracts are dryed with 2 gm anhydrous 
Na.SO,. An aliquot is evaporated to dryness at 
50°C and the dry material is resuspended in 1 ml 
of methanol. The usual phenylhydrazine reaction 
is then run. The same extraction procedure can 
be used for the determination of 17-ketosteroids. 
The unhydrolyzed sample is extracted and dryed 
and the cellosolve method of Klendshoj is used 
to develop color. Values obtained with this corti- 
coid method are similar to those reported in the 
literature. Values for 17-ketosteroids are higher 
than those usually found for hydrolyzed samples. 
However, orchidectomized 
mized animals give similar percentage decreases 
in 17-ketosteroid excretion by either method. The 
values obtained in a series of samples tested by 
butanol, CHCl;, and other solvent extractions 
and analyzed by the 2,4 dinitrophyenylhydrazine 
and blue tetrazolium reaction as well as the re- 
actions above will be presented. The method has 
also been successfully applied to tissue slices. 
(Supported by a grant from Eli Lilly and Co.) 


60. Impotence of pressoreceptor reflexes in 
the presence of circulating epinephrine. 
Rospert V. Brown AND JAMES G. HILTON*. 
Dept. of Pharmacology, Univ. of Tennessee, 
Memphis. 

Dogs anesthetized by intravenous pentobarbi- 
tal, 30 mg/kg, were prepared for recording blood 
pressure kymographically. Each dog then re- 
ceived, by external jugular vein, 0.001, 0.01, 0.05, 
0.1, 0.5, 1, 5, and 10 wg of epinephrine base (as the 
HCl)/kg; a stable blood pressure was required 
between injections. Blood pressure responses to 
these injected doses were recorded. Pressorecep- 
tors were inactivated in four stages: 1) the right 
carotid sinus region was painted with liquified 
phenol, USP; 2) the left carotid sinus region wes 
similarly painted; 3) the right vagus nerve was 
sectioned midcervically to deafferent aortic arch 
pressoreceptors; 4) the left vagus nerve was simi- 
larly sectioned. The effects of each of these pro- 
cedures on blood pressure was recorded. When the 
blood pressure became stable after procedure 4, 
the series of injections of epinephrine was re- 
peated, as above. The differences, before and after 
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denervation of the. pressoreceptors, were tested 
for significance by ¢ tests, with these results: the 
miximum blood pressure attained after each dose 
showed no significant effect from the denervations 
(l’ exceeded 0.1 in all cases); the pressor responses 
alter each dose showed no significant difference 
(’ exceeded 0.05 in all cases). The maximum blood 
pressure after procedure 4 differed from the pre- 
denervation control blood pressure significantly 
(P < 0.01), but this maximum was fleeting; the 
stuble blood pressure thereafter differed from the 
pre-denervation control pressure at a probability 
level between 0.01 and 0.02. The duration of the 
pressor response to the 5.0 wg dose showed that 
with intact pressoreceptors, a significantly longer 
time (P between 0.01 and 0.005) was required to 
return to the control blood pressure level than in 
the denervated dogs. Pressoreceptor reflexes ap- 
ipear to be incapable of moderating blood pressure 
in the presence of circulating epinephrine. 


61. Skinfold caliper estimation of body fat 
and nutritional status. Joser BroZzEK, JOHN 
F. Brock*, FLAMINIO FIDANZA* AND ANCEL 
Krys. Lab. of Physiological Hygiene, School of 
Public Health, Univ. of Minnesota, Minneapolis. 
Measurements of skinfolds (skin plus the highly 

variable layer of subcutaneous adipose tissue) 

are useful as an index of nutritional status and the 
total body fat. In the absence of standardization 
of calipers and pressures inter-laboratory com- 
parisons are difficult or impossible. Systematic in- 
ivestigations have been made in this Laboratory 
using a variety of calipers, pressures and subjects. 

It was found: 1) there is a marked, non-linear de- 

crement in apparent skinfold thickness as the 

pressure is raised to about 5 gm/mm?; the decrease 
at higher pressures is progressively smaller and, 

from about 10 gm/mm? up, it is fairly linear. 2) 

With relatively large surfaces of the contact points 

(about 40 mm?) measurements with pressures of 

20 gm/mm? and higher may produce pain. 3) At 

low pressures the variability of duplicate measure- 

ments is higher than at the higher pressures. In 
view of these facts the medium pressure of about 

10 gm/mm? appears as optimal with contact sur- 

faces of 20-40 mm?. In addition to immediate 

compression, there is a small but definite decre- 
ment in skinfold thickness when given pressure is 
applied for about 30 sec. or more or if measure- 

Meats are repeated in rapid succession. This 
rebably reflects mechanical displacement of ex- 

trecellular fluid and an estimate of edema may 

po-sibly be obtained in this way. 


- Design of and current distribution be- 
(ween electrodes used for ventricular de- 
fibrillation. Ropert T. Bruss (introduced by 
({EORGE Faur). Doughboy Industries, Inc., New 
itichmond, Wis. 

\lectrodes used in ventricular defibrillation 
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present a problem in both manner of construction 
and materials used. Plane-parallel electrodes pro- 
duce a nonuniform current distribution through 
the heart and are especially prone to lateral dis- 
placement. No shape of the conducting electrodes 
will produce a uniform current distribution with- 
out the introduction of constraining insulating 
material which is generally inconvenient if not 
impossible. The smallest ratio of maximum to 
minimum current density can be produced by 
concave electrodes of suitable shape and properly 
insulated. Measurements on the living heart are 
difficult to make because of the muscular contrac- 
tion which is produced. They may be approx- 
imated by an electrolytic plotting tank of radial 
symmetry which has the portion beyond unity 
radius reflected to provide an accessible electrode 
at electrical infinity. The electrical insulating ma- 
terial used must have excellent insulating proper- 
ties to eliminate stray currents. Few materials 
having these properties may be steam sterilized. 


63. Incorporation of C™ from acetate into 
cholesterol by liver cell fractions. NANcy 
L. R. Bucuer, JoHn W. Grover ANd Ruta 
KINGstTon (introduced by Ira T. NATHANSON). 
Med. Labs., Huntington Memorial Hosp. of Har- 
vard Univ., Boston, Mass. 

Rat liver homogenates have been found to in- 


corporate the carboxyl carbon of acetate into 
cholesterol (BucHER, J., Am. Chem. Soc. 75: 498, 


1953). Tissue was homogenized as_ described 
(FRANTZ AND BucueEr, J. Biol. Chem., in press) 
in 24 volumes of medium containing 0.1 mM potas- 
sium phosphate buffer px 7.4, 0.03 mM Nicotinamide, 
0.004 m MgCls, and 0.125 mM sucrose. The following 
fractions were separated by centrifugation: 1) a 
700 X g sediment containing tissue debris, cells and 
nuclei which was discarded and a cell-free super- 
nate designated ‘homogenate,’ 2) a sediment col- 
lected between 700 and 9000 X g containing pre- 
ponderantly mitochondria, 3) a sediment collected 
between 9000 and 80-100,000 X g contaning prepon- 
derantly microsomes and a supernate contaning 
soluble cell components. When incubated aero- 
bically with acetate-1-C™ as previously described 
the mitochondrial, microsomal and soluble super- 
natant fractions were each inactive; when re- 
combined the activity was equal to the original 
homogenate. When combined in pairs only the 
‘microsome-plus-soluble’ fraction exhibited ac- 
tivity; the mitochondria were not essential al- 
though in their presence the incorporation was 
greater, probably because they helped maintain 
the pH in the optimal range through oxidation of 
acid metabolites. Dinitrophenol (5 K 10-5 m) and 
KCN (0.001 m) did not affect the activity of the 
homogenate. Incubation of the ‘microsome-plus- 
soluble’ fraction with saliva removed glycogen 
and reduced the incorporation to near zero; it was 
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revived vy addition of hexose-diphosphate. The 
activity of this fraction was greatly reduced or 
abolished by addition of NaF (0.002 m), or iodo- 
acetate (0.002 m) or by incubation under nitrogen. 


64. Cardiac glycosides in ventricular diastole. 
Nancy Buck.ey*, RicHarp McPHERSON* AND 
Eric Oapen. Dept. of Physiology, Ohio State 
Univ., Columbus. 

Ventricular diastole was studied in the right 
heart of the dog in which the whole heart was iso- 
lated, the coronary supply being fed with blood 
via the aorta, and the left ventricle kept empty. 
The work of the right ventricle was determined 
by a variable head of blood connected to the right 
auricle, and by a variable Starling resistance to 
pulmonary outflow. Heart volume (Henderson 
cardiometer), right ventricular pressure, pulmo- 
nary arterial pressure, and pulmonary outflow 
were recorded. The period of diastolic filling was 
timed, and simultaneous right ventricular pres- 
sure and volume measurements made at intervals 
thrcughout diastole. The pressure exerted by the 
ventricle at any particular volume is a measure 
of the reaction force available to resist further 
distention. The time course of the P/V ratio 
throughout diastole shows a rapid decrease dur- 
ing early diastole, and a plateau at a constant low 
level during the last 34 of the filling period. After 
administration of diethyl ether, the P/V curve is 
variable but suggests a lower equilibrium state 
achieved more slowly. Administration of cardiac 
glycosides to the ether-failed ventricle results in 
a higher P/V at the onset of filling. This decreases 
rapidly during early diastole, and a higher plateau 
is reached. The observed fall of P/V may be due 
to the onset of diastole in progressively more fibers 
until the steady state is observed, when all fibers 
are in the diastolic state and offer an unchanging 
resistance to further distention. It would appear 
that the cardiac glycosides used do not affect the 
time required to achieve a steady diastolic re- 
sistance, although the P/V at any instant through- 
out diastole varies. 


65. Integration and central synaptic proper- 
ties of some receptors. THEODORE H. BuLLock, 
MELVIN J. ConeN* AND Donatp M. Maynarp, 
Jr.*. Univ. of California, Los Angeles. 
Illustrations are presented of impulse initiation 

particularly reminiscent of integrating synapses. 

Temperature units in the facial pit organ of crota- 

lid snakes respond to weak stimuli with an in- 

creased discharge above the spontaneous level, 

adapting in a few seconds. But with stronger and 
stronger maintained stimuli the initial burst is 
followed by an increasingly deep and brief inhibi- 
tion, then by an increasingly high and brief 
secondary burst and terminally, with very strong 
stimuli (2°C) an inhibition lasting minutes. Thus 
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there are 4 apparent types of inhibition: the above 
2, a primary cold response, and post-excitatory 
depression at ‘off’, plus 5 types of excitation: post- 
inhibitory after cold, rebound during weak cold 
stimulation, the primary and secondary heat: dis- 
charges (above) and an off burst after heat under 
certain conditions. Just as in the synapse, input 
will often be slowly rising. Steepness profoundly 
affects threshold, discrimination, range, resolu- 
tion, maximum output frequency and symmetry of 
input-output curves, i.e. output is a complex 
function of intensity and steepness. Similar be- 
havior will be shown in receptors in the statocyst 
of lobsters. A stretch receptor has been discovered 
in the (neurogenic) heart of lobsters, influencing 
heart frequency and pattern of spikes in pace- 
maker neurons in each beat. Evidence available 
favors the conclusion that the pacemaker neurons 
are themselves the receptors and integrate their 
spontaneity, chemical milieu, stretch and input 
from inhibitor and accelerator nerves from the 
cns as well as interacting with each other. (Aided 
by grants from the University, Natl. Science Fndn. 
and Natl. Insts. of Health.) 


66. Riboflavin-like effect of a pteridine on 
growth of certain microorganisms. L. EF. 
Buraess,* J. O. Srewartr* anv D. T. Rowre,. 
Physiology Dept., Meharry Med. College, Nash- 
ville, Tenn. 

A pteridine compound has been isolated from 
the developing grasshopper’s egg as a reddish- 
brown crystalline substance which exhibits in- 
frared absorption spectra similar in character to 
the spectra of Vitamin Bi. This compound ap- 
pears late in the developing egg and shows a 
marked increase in concentration during the same 
period in which the riboflavin content is decreas- 
ing (Bop1Nz et al., Physiol. Zool. 20: 1947). Recent 
studies have indicated that this crystalline com- 
pound promotes the growth of some microorgan- 
isms. In the present study, further evidence for 
the ability of this pteridine to promote growth 
has been found. This study indicates that the 
pteridine can replace riboflavin in the nutrition 
of Lactobacillus delbrueckii ATCC 9649, Lacto- 
bacillus leichmannii ATCC 7830, Lactobacillus 
lactis ATCC 8000, Lactobacillus acidophilus ATCC 
332 and Lactobacillus acidophilus 832 grown in 4 
basal medium similar to that used by Kitay et cl. 
(J. Bact. 59: 1950). The action of pteridine in 
promoting growth of test organisms closely simu- 
lates the activity of riboflavin, although some 


differences were indicated. It is possible that some] 


organisms may be able to synthesize this pteridine 
from the riboflavin nucleus. Details of the pro- 
cedure employed and some aspects of the cheny- 
istry of the pteridine compound will be presented. 
(Aided by a grant from the National Insts. of 
Health, P.H.S.) 
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67. Endocrine influences on PAH synthesis by 
rat liver. H. BURLINGTON (introduced by O. W. 
Sartorius). Dept. of Physiology, State Univ. of 
New York College of Medicine, Syracuse. 
Ability of liver homogenates to synthesize p- 

wnino hippuric acid (PAH) from glycine and p- 
aminobenzoic acid has been studied in prepara- 
tions obtained from rats in various states of 
endocrine imbalance. The aim of the work has 
been to characterize the action of hormones at 
the peptide bond level through the use of this 
‘model’ enzyme system. Adrenalectomy results in 
a 21% increase above normal in PAH synthesis. 
This increase may be abolished or accentuated, 
depending on dosage, by the administration of 
cortisone to the animal. Alloxan diabetes produces 
a 15% decrease in synthesizing ability in spite of 
the fact that the incubation medium is fortified 
with adequate levels of ATP and Krebs’ cycle in- 
termediates, thus suggesting that insulin may, in 
addition to influencing glucose utilization, act 
more directly in determining the rate of production 
or activity of the ‘synthetase’ system. Ovari- 
ectomy results in a 25% increase in PAH forma- 
tion, an effect which is abolished by the adminis- 
tration of estrogen. Results to date imply that the 
response of the PAH synthesizing system to al- 
terations of the endocrine environment. reflects 
the characteristic response of protein synthesis to 
these same hormonal changes. (Supported in part 
by the Natl. Cancer Inst., PHS.) 


68. Quantitative TSH assays of normal pitui- 
taries and pituitary tumors of mice. W. T. 
BurRNeEt?T, Jr., B. ANppeRSON, E. L. GApSDEN 
AND J. Furrn (introduced by 8. R. Trpron). 
Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

Some TSH secreting pituitary tumors, called 

» dependent (D) tumors, grow only if there is a de- 

ficiency of TH while autonomous (A) tumors 

grow also in normal hosts. D tumors are thought 
to be composed of unaltered cells proliferating 
because of lack of restraining TH. TSH was esti- 
mated in mice and chicks by: a) thyroidal I'*! re- 
tention, b) total body retention of I'8', ¢) morpho- 
logic assay. The latter is less sensitive than 
isotopic assays, but more uniform in responsive- 
ness. In chick assays pituitaries of normal mice 
contained 0.007-0.02 USP units and primary 
tumors contained 0.09-0.15 USP units TSH/mg 
D tumor transferred through several passages 
contained 0.007-0.02 u/mg. A tumor in normal 
hosts and the same tumor in radiothyroidecto- 
mized hosts contained 0.007 and 0.004 u/mg, re- 
spectively. These values are approximate. The 
plasma of mice bearing A tumors in amounts of 

0.1 ml and the plasma of mice with D tumors in 

amounts of 0.02 ml caused about equal stimula- 


AMERICAN PHYSIOLOGICAL SOCIETY 21 


tion. Normal plasma (0.1 ml) gave no response. 
Mouse assays gave much higher values possibly 
because the TSH was in homologous species, D 
plasma values being 15-34 u/ml and D tumor ex- 
tracts correspondingly high. These findings are 
consistent with the rule that secretions of neo- 
plasms diminish following acquisition of autonomy. 
The greater activity of primary and D tumors as 
compared with normal pituitaries is explained by 
the practically monohormonal character of these 
monomorphous tumors. 


69. Relationships between maximal oxygen 
intake and components of body composi- 
tion. Exswortn R. Buskirk* ANd Henry 
LonastreEet Taytor. Lab. of Physiological Hy- 
giene, Univ. of Minnesota, Minneapolis. 
Various components of body composition were 

related to the maximal oxygen intake in a group 
of 59 young college students and soldiers. The fol- 
lowing correlation coefficients were found: maxi- 
mal oxygen intake with body weight 0.63, with 
fat-free body weight 0.85, with ‘active tissue’ 0.91 
and with blood volume 0.78. The regression lines 
and the standard errors of estimate (L. of Os) 
were, respectively, Max. O. = 2.028 + 0.020 B. W., 
S. E. = 0.391; Max. O. = 0.558 + 0.046 FFBW, 
S. E. = 0.266; Max. O2 = 0.529 + 0.063 ‘AT’, S. E. 
= ().208; Max. O. = 0.673 + 0.460 B. V., 8. E. = 
(0.318. The multiple correlation coefficient relating 
maximal oxygen intake to ‘active tissue’ and blood 
volume was 0.93. The regression line is Max. O. = 
0.2246 + 0.0505 ‘AT’ + 0.146 B. V.,S. I. = 0.191. 
The best unit of reference for the maximal oxygen 
intake is ‘active tissue.’ ‘Active tissue’ is defined 
as body weight minus estimated body fat (densi- 
tometry), thiocyanate space and bone mineral (7% 
of fat-free wt.). In addition, 3 groups of 9 rela- 
tively sedentary students, classified according to 
the percentage of body fat (less than 10, 10-25, 
and 25 and above), were compared with respect 
to the maximal amount of oxygen used/min./kg 
of fat-free body weight. No difference was ob- 
served between the groups. It is concluded that 
obesity in relatively sedentary young men fails 
to interfere with performance of the combined 
respiratory-cardiovascular system as measured 
by the maximal oxygen intake. 


70. Role of chylomicra in cholesterol trans- 
port. SaAnrorp O. Byers AND MEYER FRIED- 
MAN. Harold Brunn Inst., Mount Zion Hosp., 
San Francisco, Calif. 

Knowledge of the physico-chemical state in 
which cholestero! and fats are transported in body 
fluids is necessary to understanding the metabo- 
lism of these substances and also for insight into 
the mechanism(s) of arteriosclerosis. Past work 
from this laboratory has shown that, in the rat, 
cholesterol is absorbed from the intestine entirely 
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by way of the thoracic lymph. In the present 
study, samples of lymph and plasma from normal, 
nephrotic, bile duct obstructed, or Triton-treated 
rats, and from rats and rabbits on diets acutely 
or chronically high in cholesterol and fats, were 
obtained. These lymphs and plasmas were centri- 
fuged at 18,000-22,000 rpm for 1 hr. in the swing- 
ing bucket rotor of a Spinco preparative ultra- 
centrifuge. This speed is sufficient to separate all 
turbidity as a fatty layer at the top, but not great 
enough to bring about separation of lipoproteins 
in solution. The fatty top layer was then cut away 
from the clear lower layer in a liquid slicer, and 
the cholesterol, phospholipid and total fat con- 
tent of the upper chylomicronous layer was com- 
pared with that of the clear lower layer. It was 
found that almost all the cholesterol, and a very 
large percentage of the total fat and phospholipid, 
absorbed into lymph is carried in particulate form 
as very finely divided chylomicra. These chylo- 
micra undergo changes in number, size and com- 
position after entering the blood stream; the 
changes may be of importance in determining 
whether or not hyperlipemia will develop. The 
possible significance of chylomicra in the hyper- 
lipemic states of the various preparations will be 
discussed. 


71. Effects of exercise and heat on breath- 
holding time. 8. M. Carn (introduced by F. N. 
Craia). Chemical Corps Med. Labs., Army Chem- 
ical Center, Md. 

In this laboratory Dumke and Himmelfarb 
found an average breath-holding time in seconds 
(BHT) of 35 for Army men at rest, and a marked 
decrease in BHT with exercise on a bicycle er- 
gometer. Additional studies on 4 young men have 
been made at rest (1) and walking on a treadmill 
at 3 mph, level (2), 4 mph, 5% grade (3), and run- 
ning at 6 mph, 5% grade (4) under environmental 
conditions of 75°F, 50% R.H. (5), 86°F and 80% 
R.H. (6), 96°F and 25% R.H. (7), and 116°F and 
12% R.H. (8). Because of their severity, (3) and 
(4) were omitted at (8). BHT began at the end of 
a normal expiration and 3 trials were made at each 
condition. The average BHT for all environments 
was 32 at (1), 18 at (2), 12 at (3), and 6 at (4). 
Metabolic rates were determined at condition (5) 
and BHT was found to decline in proportion to the 
logarithm of the metabolic rate. At rest, the aver- 
age BHT and standard errors for the different en- 
vironments were 33 + 1 at (5), 27 + lat (6),30+ 1 
at (7), and 38 + 2 at (8). The most significant effect 
was the increased BHT at the highest temper- 
ature; the effect diminished with exercise. 


72. Chromatographic analysis of fasting 
human gastric content. RANWEL CapPpuTrTo*, 
Patrricia Scuouittz*, JEANNINE KARNES* AND 
Stewart Wo.r. Dept. of Medicine, Univ. of 
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Oklahoma School of Medicine and Oklahoma Meil. 

Research Fndn., Oklahoma City. 

Samples of fasting gastric content of healthy 
human subjects were subjected to analysis by the 
technic of paper chromatography in an effort to 
identify the constituents of high molecular weight. 
The specimens freshly aspirated from the stomach 
were thoroughly dialyzed against distilled water 
and concentrated by evaporation or freeze drying. 
They were chromatographed by the ascending 
technic (Casrs: Bioch. et Bioph. Acta 8: 607, 
1952) using the following solvents: acetone 15 and 
20% in water; alcohol 15, 20, 25 and 30% in water 
and 20 and 30% in 0.05 m phosphate buffer px 7.2. 
Temperature was 4°C and time of running around 
15 hr. Some specimens were run with 35% alcohol 
in water at —15°C for 68 hr. After staining for 
protein with bromphenol blue, 4-6 well-defined 
spots were identified in most specimens including 
a fraction that did not move from the point of 
origin. The R; of these spots (in 35% alcohol, 
—15°C temperature) were as follows: 0.05; 0.23; 
0.70; 0.80; 0.95. No spots appeared with the benzi- 
dinetrichloracetic acid stain for polysaccharides. 
The papers were cut in strips of 2 cm, eluted, and 
analyzed for pepsin and blood group activities. 


Most of the pepsin remaine< at the point of origin E 


but some peptic activity was found in a spot whose 
center was R; = 0.80. The blood group substance 
‘A’ was found in a zone of about 5 em extending 
from the point of origin and also in the spot of 
R; 0.80 where protein and peptic activity were 
found. 


73. Phase-plane method as applied to the 
study of mechanical properties of muscle. 
Francis D. Caruson (introduced by P. W. 
Davigs). Dept. of Biophysics, Johns Hopkins 
Univ., Baltimore, Md. 

The phase-plane representation of a mechanical 
system of one degree of freedom is a map in the 
displacement-velocity plane of the possible mo- 
tions that may arise in the system. Each particular 
motion is represented by a plot of displacement 
against velocity and is called a phase trajectory. 
From an analysis of the phase trajectories it is 
possible to deduce certain general properties of 
the processes which determine these motions. As 
applied to muscle the experimental determination 
of the phase trajectory of any particular motion 
requires the measurement of the instantaneous 
displacement and velocity of the loaded end of 
the muscle throughout the course of the motion. 
A plot of velocity against displacement yields the 
phase trajectory if only one degree of freedom is 
involved in the motion, otherwise a projection >f 
the phase trajectory on the displacement-velocity 
plane is obtained. Phase trajectory studies have 
been made on the sartorius muscle of the frog 
both at rest and during contraction. The displace- 
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ment and velocity measuring apparatus will be 
described together with the method for loading the 
n.uscle. The phase trajectory plots provide a 
basis for an empirical description of the mechani- 
cl behavior of muscle and indicate certain aspects 
o! this behavior which are not immediately ap- 
parent in other studies. (Supported by a research 
grant, G-3723, from the Natl. Insts. of Health, 
PHS.) 


74. Adequate stimulus.for shivering. L. D. 
CARLSON (with the assistance of WapE SHER- 
WOOD AND RoBEertT E.tsnEr). Dept. of Physiology 
and Biophysics, Univ. of Washington School of 
Medicine, Seattle. 

On the basis of Hensel’s recent account of the 
thermal sense organs, it may be postulated that 
the adequate stimulus for shivering is a combina- 
tion of the rate at which cold sensitive end-organs 
are discharged, the number being stimulated, and 
the thermal state of the center. This postulate 
was tested by using a standard rate of room cool- 
ing and exposing varying areas of the subject’s 
body. In some experiments, subjects drank cold 
water to lower deep body temperature before the 
start of room cooling. Skin temperature, deep 
body temperature, oxygen uptake, and finger 
blood flow were measured by conventional 
methods. Heat loss was measured with Hatfield 
Turner discs. Shivering was reported by a hand- 
operated signal. In 4 subjects studied, the se- 
quence of events with a standard rate of room 
cooling of 0.6° C/minute from 25°C was: skin 
cooling, reduced blood flow, shivering and in- 
creased oxygen uptake. The position of reduced 
deep body temperature in this sequence is not 
definite. Lowered deep body temperature does in- 
crease the tendency to shiver. At no time did 
shivering reach a level to maintain total body 
temperature. The time of the onset of shivering 
was related to the regions of the body exposed. 
Covering the thorax delayed its onset longer than 
covering the legs. The geometric areas exposed 
were comparable, a difference existing in the num- 
ber of cold spots per square centimeter. (Aided 
by Contract AF 33(038)422 with Arctic Aero- 
medical Lab., Ladd Air Force Base, Alaska.) 


75. Anesthetic action of inert gases on intact an- 
imals and isolated tissues. FRANK G. CARPEN- 
rER (introduced by W. T. POMMERENKE). Dept. of 
Physiology and Vital Economics, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N. Y. 
Che anesthetic potency of the following gases 

hes been estimated by determining the partial 

pressure of each gas (ED) that will protect 50% 

of a group of mice from electroshock seizure: 

cyclopropane, dichlorodifluoromethane, nitrous 
oxide, xenon, ethylene, krypton, sulphur hexa- 
fluoride, methane, argon, nitrogen and helium. 
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In other experiments with isolated rat sciatic 
nerve, higher pressures of the same gases block 
conduction under nearly physiological conditions. 
In both groups of experiments the depression pro- 
duced was completely reversible and for any one 
gas the ratio of the blocking pressure to the EDso 
pressure is fairly constant. To determine the state 
of polarization of the fibers composing the nerve 
trunk at the time of blockade the change in de- 
marcation potentials of rat nerve when exposed 
to gases at their blocking pressure has been ob- 
served. Present findings suggest that the ability of 
these gases to act as depressants may be related 
to their intermolecular or van der Waals forces. 
This does not contradict the lipid solubility con- 
cept with which our data are in uniform agree- 
ment. It is rather an attempt to explain narcosis 
by means of more fundamental physicochemical 
principles. (Supported by a contract with the 
Office of Naval Research.) 


76. Regulation of respiration during carbonic 
anhydrase inhibition. Ear. T. Carter (intro- 
duced by Utricu C. Lurr). USAF School of Avi- 
ation Medicine, Randolph Air Force Base, Tex. 
Eight trained, unanesthetized, and eupoxic dogs 

were given Diamox, a carbonic anhydrase inhibi- 
tor, intravenously. The following observations 
were made: /) fall in urine [H*], 2) decrease in 
plasma CO. content, 3) rise in arterial [H*], 4) 
decrease in CO: elimination, 5) decrease in R. Q., 
6) increase in ventilation and 7) no significant 
change in arterial Pco, as measured by the ‘direct- 
bubble’ method of Riley, Proemmel and Franke 
in spite of a significant decrease in alveolar Poo,. 
Statistical analysis of these shifts indicates sig- 
nificant multiple regression between ventilation 
and the 2 variables, alveolar Pco, and arterial 
[H*]. Also, the inverse relationship between ven- 
tilation and alveolar Pco, showed significant cor- 
relation. However, the ‘direct-bubble’ arterial 
Poco, correlated neither with the ventilation nor 
with the alveolar Pco,. These analyses indicate 
that there is no alveolar-pulmonary end capillary 
Pco, gradient with respect to the plasma. Further, 
there seems to be a considerable erythrocyte to 
plasma Peo, gradient which is lost during the time 
required for in vitro analysis. The alveolar Pco- 
ventilation relationships imply that during the 
lung-to-brain circulation time, relatively little 
change in plasma Pco, occurs. Graphic analysis 
of ventilation-alveolar Pco2-arterial [H*) inter- 
relationships suggests that Diamox induced aci- 
demia is primarily metabolic in nature. Difficulties 
in analyzing blood in which CO, kinetics have been 
altered must be circumvented to further clarify 
this problem. — 


77. Response to exogenous estrogen of ovari- 
ectomized C3H mice chronically treated 
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with thiouracil. CARMEN B. Casas. Dept. of 

Physiology and Pharmacology. Univ. of Puerto 

Rico Med. School, San Juan. 

The castrated C3H mouse fed a stock diet with 
0.3% thiouracil (Lederle) develops adrenocortical 
and thyroid hyperplasia but the uterus and vagina 
never show signs of hormonal stimulation as is 
typical of the ovariectomized animal of this strain 
on stock diets. To test whether the lack of response 
of the genitalia was due to reduced sensitivity due 
to lowered metabolic rate induced by thiouracil, 
ovariectomized C3H mice fed the goitrogenic diet 
were injected with estradiol benzoate (Syntex) 
using small doses from 0.025-0.004 gamma at dif- 
ferent stages from 2-13 months in the experiment. 
It was found that the minimal dose that produces 
a cornified vaginal smear was 0.009 gamma as early 
as 7 months after feeding thiouracil. Control 
animals were ovariectomized, fed the plain stock 
diet and injected 1 month after castration since 
the adrenal changes develop very early and may 
produce the hormones that stimulate the genitalia 
and confuse the reaction to injections of estradiol. 
These controls showed a cornified smear with the 
injection of 0.0125 gamma. From this experiment 
it seems that the uterus and vagina of the cas- 
trated mouse chronically treated with thiouracil 
are sensitive to very minute quantities of estro- 


genic hormone. The absence of such a response in 
the non-injected animal may be due to lack of 
secretion of the hormone by the adrenocortical 
tissue or to its inactivation before reaching the 
genitalia. (Aided by Natl. Insts. of Health, Div. 
of Cancer Research.) 


78. Effect of graded acute anemia on coronary 
artery resistance and ventricular function. 
Rosert B. Case, Ertk BERGLUND AND STANLEY 
J. SARNOFF (introduced by WiLu1AM H. Forsgs). 
Dept. of Physiology, Harvard School of Public 
Health, Boston, Mass. 

Cardiac output, left main coronary artery flow, 
right and left atrial pressures, and pulmonary 
artery and aortic pressures were continuously re- 
cored in the open chest dog. From the data ob- 
tained, values were calculated for right and left 
ventricular stroke work, and coronary, peripheral 
and pulmonary vascular resistances. Anemia was 
induced by replacing blood with dextran. A full 
ventricular function (modified Starling) curve was 
obtained at each of several hematocrit levels rang- 
ing from 49 to 17%. Coronary resistance decreas2d 
progressively and markedly as the hematocrit was 
lowered. Since the ventricular function curves 
were not depressed, this coronary dilatation and 
the consequent increased flow compensated for 
the decreased blood oxygen content down to a 
hematocrit of 32%; at 23% the ventricular func- 
tion curve was depressed and at 17% a frank 
failure curve with a descending limb was obtained. 
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With a constricted coronary lumen, maximum 
coronary dilation and ventricular failure occurred 
at lesser degrees of anemia. (Supported by a grant 
from The National Heart Inst., PHS.) 


79. Relaxation of symphysis pubis in the 
monkey (M. mulatta). H. R. CatcuHpote, 
M. B. EnceEL* anp N. R. Josepn. Dept. of Pa- 
thology, College of Medicine, Dept. of Dental 
Therapeutics, College of Dentistry, Dept. of Chem- 
istry, College of Pharmacy, Univ. of Illinois, 
Chicago. ; 

Relaxation of the symphysis pubis of the mon- 
key at term has been well described (HarTMaAN 
AND Strauss, Am. J. Obst. & Gynec. 37: 498, 
1939). Experimentally, small but definite relaxa- 
tion was produced in non-pregnant animals by 
the use of estrogen followed by relaxin (GoLD AND 
Emery, West. J. Surg. Obst. & Gynec. 61: 24, 1953). 
We have studied the state of the symphyseal con- 
nective tissue matrix in monkeys by use of a liquid 
junction potential technique in the living animal 
which permits an estimation of the density of im- 
mobile, negatively charged colloid. Immature 
and young mature female monkeys show symphy- 
seal dilution potentials of 22-28 mv, corresponding 
to an apparent density of negatively charged col- 
loid of 175 mEq/l. This value was not markedly 
altered by estrogen priming sufficient to cause sex 
and perineal skin to swell maximally. The addition 
of 2000-8000 guinea pig units of relaxin over 3 days 
caused a fall in potential to 15 mv, while 20,000 
U over 7 days gave potentials around 10 mv (cor- 
responding to 100 mEq colloid/l.). A small series 
of pregnant animals drawn from the Obstetrics 
Colony of Dr. G. van Wagenen, Yale University, 
showed lowered potentials approaching 0 mv (60 
mEq colloid/l.) at term and shortly thereafter. 
The electrometric findings in relaxation are inter- 
preted in terms of the disaggregation of a colloidal 
matrix with water and electrolyte redistribution. 


80. Kinetics of deuterium oxide exchange in 
heart and muscle. H. MEeAp Cavert (intro- 
duced by F. J. Korrxe). Dept. of Physiology, 
Univ. of Minnesota, Minneapolis. 

A previous study (Am. J. Physiol. 171: 687, 
1952) suggested that the rate of distribution of 
deuterium oxide in isolated perfused dog heart 
and gastrocnemius muscle preparations was 
governed predominantly by blood water flow 
rather than by transcapillary or extravascular 
factors. Evidence indicating this conclusion 
consisted of reasonable agreement between 3 
theoretical curve derived on the assumption o/ 
flow-limited exchange and experimental curves 
obtained by measuring the D.O concentration 
in venous blood water flowing from a heart o 
muscle perfused with D.O-labeled arterial blood. 
The hypothesis of flow-limited exchange 0! 
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labeled water has been tested more rigorously by 
comparing the venous concentration of D.O 
with that in simultaneous tissue samples obtained 
early in the exchange process. If blood flow is 
rate-limiting and if the blood-tissue perfusion 
rate is identical for all portions of the organ, 
simultaneous venous and tissue water samples 
should yield identical D.O concentration values. 
The results of a typical experiment on the per- 
fused dog heart, in which tissue D.O concentra- 
tions are expressed as a percentage of the simul- 
taneous venous blood D.O concentration, are: 
left ventricle, 111%; right ventricle, 96%; apex, 
105%; interventricular septum, 109%; mixed 
heart tissue, 101%. In contrast to the perfused 
heart, the contracting gastrocnemius muscle 
yielded mixed tissue values ranging from 70-90% 
of the simultaneous D.O concentration in venous 
blood. Thus, with respect to deuterium oxide 
exchange, the isolated muscle conforms less 
closely than the heart to a homogeneous, blood 
flow-limited system. 


81. Substrate specificity of fibrinolysin. D. R. 
CELANDER*, NELSON W. JONES* AND M. Mason 
Guest. Carter Physiology Lab., Univ. of Texas 
Med. Branch, Galveston. 

In human plasma treated with streptokinase 
the rate of fibrinolysis is vastly greater than that 


of fibrinogenolysis. Experiments have been 
carried out at 28° and 37° C to determine the 
relative susceptibility of fibrin and fibrinogen to 
lysis by human, bovine and dog fibrinolysin in 
relatively purified systems. In a typical test (3 or 
more tests comprise an experiment) each of 6 0.2 
ml aliquots of 0.2% bovine fibrinogen was mixed 
with 0.2 ml of a fibrinolysin solution previously 
standardized to lyse a 0.1% fibrin clot in 4-8 
min. The concentration of fibrinolysin in each of 
the 6 tubes was identical. Half of the samples 
were clotted immediately with thrombin. Re- 
gardless of the fibrinolysin, its mode of activation, 
or the temperature, significant quantities of 
clottable fibrinogen remained after complete 
disappearance of the fibrin clots. Tests indicate 
that the bovine fibrinogen employed (over 97% 
clottable protein) is devoid of detectible anti- 
fibrinolysin. In the concentrations used neither 
streptokinase nor thrombin exhibited inhibitory 
effects on the reactions studied. Bovine fibrinogen 
showed no affinity for profibrinolysin during clot 
formation. However, when clotted in the presence 
of bovine or human fibrinolysin, it adsorbed both 
aciive enzymes with adsorption of the bovine 
envyme being markedly superior. The assumption 
that the adsorption phenomenon protects fibrino- 
lysin from antifibrinolytic agents in normal 
plusma is consistent with our findings. However, 
in purified systems, in the absence of antifibrinoly- 
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sin or other inhibitors, the faster rate of fibrin 

digestion is apparently due to a genuine substrate 

specificity. 

82. Resumption of heartbeat in the rabbit 
embryo after being kept at 10° or 0°C for 
several days. M. C. Cuana. Worcester Fndn. 
for Exptl. Biology, Shrewsbury, Mass. 
Ten-day-old rabbit embryos (30-40 somites) 

removed from the uterine swellings were sus- 

pended in 2 ml. of a mixture of equal volumes of 
buffered Locke-Ringer solution and rabbit serum, 
and stored at 10° or 0°C for 1-10 days. They were 
then cultured in a Carrel flask with 4 ml of the 
same fluid at 39°C for 1-3 days. The contractions 
of the tubal heart per minute in culture were 
recorded after 4, 8, 12, 24 hrs. and every succeed- 
ing day. The duration of heartbeat, without 
changing the culture medium, for 12-72 hrs. was 
observed after storage at either 10° or at 0°C for 
4 days. No heartbeat occurred in culture after 5 
days’ storage at 10°C. In contrast, it did occur 
after 7 days’ storage at 0°C. During storage at 10° 
or 0°C no contraction was noted; at 39°C resump- 
tion of heartbeat occurred after about 4-8 hrs. 
in culture. The rate of contraction decreased from 
72-21/min. during 3 days in culture and irregu- 
larities of heartbeat (contractions of the bulb, 
atrium and ventricle not in pace) were very fre- 
quently observed. Failure to resume heartbeat 
and the duration of beat appeared to be a func- 
tion of the individual embryos but independent 
of the origin of the rabbit serum used in culture. 

No obvious growth of embryonic tissues was noted 

during culture but growth of chorion, and amnion 

was observed. 


83. Subcortical electrical activity in the 
golden hamster during arousal from hi- 
bernation. Pau O. CHATFIELD AND CHARLES 
P. Lyman. Depts. of Physiology and Anatomy, 
Harvard Med. School, Boston, Mass. 

Previous studies have shown that the cerebral 
cortex of the golden hamster during the process of 
arousal from hibernation does not show any 
spontaneous electrical activity until the cortical 
temperature has reached about 20°C. Since the 
animal shows many manifestations of activity in 
the central nervous system at temperatures 
considerably below this, it was thought advisable 
to explore the cerebral hemispheres and brain 
stem of the animal during arousal in order to 
determine where electrical activity might be 
present at lower temperatures. This was ac- 
complished by means of small bipolar electrodes 
mounted in a specially constructed stereotaxic 
instrument. Check pouch temperature, which 
has previously been shown to be practically identi- 
cal with that of the cerebral hemisphere, was 
recorded simultaneously — thermo-electrically. 
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Electrical activity was detected at temperatures 
as low as 8°C (animal’s body temperature during 
hibernation being about 6°C) and was confined 
to hippocampus, anterior commissure, cingulum, 
mammillary bodies and cerebral peduncles, 
although the bulbar reticular formation did on 
occasion show minimal activity. Since most of 
these structures are components of the limbic 
system, these findings implicate this system as 
playing a role in connection with the highly 
active heat production which occurs during 
arousal. Activity in this system can also be cor- 
related with the highly enraged state of the 
awakened animal in accordance with current 
theories of the role of the limbic system in emo- 
tion. When regular electrical discharges were 
recorded from any given area it was found that 
their frequency varied linearly with the tempera- 
ture. 


84. Honey as a source of the anti-stiffness 
factor. JuLIA CHuRcH (introduced by Rosa- 
LIND WuLzEN). Dept. of Zoology, Oregon State 
College, Corvallis. 

Guinea pigs showing wrist stiffness, induced 
by lack of the anti-stiffness factor in the diet, 
were given honey daily. Honey which had not 
been heated commercially and wax from honey 
comb were effective in relieving wrist stiffness. 
Moderate cases of stiffness were cured with daily 
doses of 500 mg of honey or wax within a week. 
More severe cases of wrist stiffness were improved 
within the week’s trial. Unheated honey was given 
to a guinea pig in a very advanced stage of the 
deficiency syndrome with stiff wrists and elbows 
and intradermal calcium lumps. After some initial 
improvement the honey failed to arrest the 
progressive deficiency. An attempt was made to 
prevent the development of the deficiency syn- 
drome by adding honey when 12 guinea pigs were 
started on the deficient diet. At the end of 3.5 
months, one animal receiving daily doses of 3 
gm of unheated honey showed a slight stiffness 
in one paw; others in this group were free from 
stiffness. Animals on the skim milk diet plus 
added known vitamin requirements and honey 
which had been boiled 30 min were slightly to 
severely stiff; and a group of 4 guinea pigs, on the 
deficient diet and receiving 3 cc of molasses daily, 
included 2 animals free from stiffness and 2 which 
were moderately stiff. The latter 2 failed to im- 
prove when changed to unheated honey. After 
3.5 months the heated and unheated honey groups 
were reversed. In another month and a half, 
.animals in the group finally receiving unheated 
honey were free from stiffness and those in the 
group changed to heated honey had moderate to 
severe wrist stiffness. 


85. Role of electrostatic forces in contraction 
and relaxation of glycerin extracted heart 
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muscle. LEON CuuRNEY. Louisiana State Univ. 

School of Medicine, New Orleans. 

Glycerinated turtle ventricular strips contract 
in distilled water, relax in 0.12 m KCl (‘Bozier 
effect’). The Bozler effect therefore cannot be 
due to changes in net charge. Additional evi- 
dences are: /) relaxation increases with increasing 
KCl concentrations; 2) pretreatment with alkali 
does not reverse the Bozler effect. Pretreatment 
with ammonia enhances the Bozler effect; HAc 
reverses it. ‘Living’ (non-glycerinated) strips 
react similarly. The ammonia-acetic acid cycle 
is reversible. Microscopically, fibers pre-treated 
with HAc show the usual histological structures. 
In ammonia all structures disappear, only granules 
(vesicles?) alined in fiber tracts are visible. Upon 
restoring ammoniated fibers to HAc, much dis. 
torted cross striations reappear. HAc-pretreated 
strips behave like a positively-charged poly- 
electrolyte. Supporting evidences: 1) distilled 
water relaxes, KCl contracts; 2) a neutral mole- 
cule (0.25 m dextrose) relaxes like distilled water; 
8) contraction increases with increasing KCl 
concentrations; 4) contraction increases’ with 
increasing valence of the anions (chloride < 
sulfate < ferricyanide <, ferrocyanide). Quanti- 
tative data for 3 and 4 together with water loss 
data, will be presented. Untreated, or ammoni- 
ated, strips do not react to distilled water and 
KCl like a negative polyelectrolyte as theory 
might predict. However, ammoniated strips dq 
react to ATP like a negative polyelectrolyte. 
Untreated strips shorten only moderately in 1% 
ATP. HAc-treated strips shorten greatly in AT 
and no longer relax in distilled water. Ammoni; 
ated strips relax in ATP. These results with ATI 
are in harmony with the behavior of a polyelectro 
lyte capable of being positively charged in aci 
solution and negatively charged in alkali. 


86. Recurrent motor epileptic seizures fol 
lowing intraparietal cerebral injections o 
alumina cream in the monkey. Josepn G 
Cuusip, LENORE M. Kope.torr* AND NICHOLA 


Kope.Lorr*. Neurological Div., St. 
Hosp., and Dept. of Bacteriology, Psychiatri 
Inst., New York City. 

Experimental epilepsy was induced in 10 Macuet 
mulatta monkeys by multiple injections of alumins 
cream into a parietal cortical area. Motor con 
vulsions which occurred subsequently spontane 
ously or which could be induced by stress or by 
parenterally administered Metrazol resemb'e 
those seen in epilepsy following application 6 
alumina cream by injection or disc to a precentra 
motor cortical area. Motor seizures were usually 
focal and contralateral in onset, with Jacksonia! 
spread commonly occurring. In this group ¢ 
treated monkeys, motor seizures are believed tf 
have resulted from pathological stimulation ¢ 
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parietal motor pathways. The existence of motor 
pa‘hways from the postcentral gyrus which are 
en'irely independent of pathways originating 
precentrally was clearly demonstrated by Woolsey 
et al. (Federation Proc. 12: 160, 1953) by stimula- 
tion studies of the postcentral gyrus in monkeys 
from which the precentral and supplementary 
motor areas had been previously removed bi- 
laierally. Furthermore, Sugar, Chusid and French 
(J. Neuropath. & Exper. Neurol. 7: 182, 1948) 
described motor representation in the infra- 
parietal plane, a second motor cortex, which has 
extensive afferent and efferent connections with 
the postcentral and precentral gyri bilaterally 
(J. Neurophysiol. 11: 185, 1948). (Supported in 
part by a research grant from Natl. Insts. of 
Health, PHS.) 


87. Effect of mescaline, lysergic acid diethyl 
amide, and related compounds on respira- 
tory enzyme activity of brain homogenates. 
L. C. Ciark, Jr., R. P. Fox,* F. Benineton,* 
AND R. Morin.* Fels Research Inst., Yellow 
Springs, and the Battelle Memorial Inst., Co- 
lumbus, Ohio. 

Mescaline (3,4,5-trimethoxyBphenethylamine) 
sand lysergic acid diethylamide (LSD-25) are being 
jeused to induce hallucinatory and other psychotic 

behavior in human beings. Studies of the bio- 
chemical action of these drugs may give some 

clue as to the chemical derangements which occur 


tein mental disease. Amphetamine causes increased 


activity of the succinic dehydrogenase system 
while lysergic acid has no effect and the mono- 
i@ecthyl and diethyl*lysergic amides are moderately 
inhibitory; 2,4,6-triethoxyphenethylamine and 
3,4-dimethoxyphenethylamine are - strong in- 
hibitors, 4-hydroxy-3 ,5-dimet hoxyphenethyla- 
mine and N-methylmescaline are moderate in- 
hibitors, while mescaline is nearly without effect. 
When the succinic dehydrogenase activity is 
measured by its rate of reduction of triphenyl- 
tetrazolium chloride certain reversals of effect are 
found. Stimulation of cytochrome c_ oxidase 
activity was obtained by trimethoxybenzoate, 
amphetamine, and certain of the substituted 
phenethylamines, while 2,4,6-triethoxyphenethyl- 
amine was strongly inhibitory. Lysergic acid was 
without effect while the corresponding amides 
were definitely stimulatory. Mescaline and many 
of ‘he other cyclic amines have very weak or no 
ect on the cytochrome oxidase activity as 
@meisured manometrically. The oxidation of 
py'uvate was decreased by mescaline added to 
br:in homogenates. The relation between the 
stricture of the various compounds tested and 
heir effects on enzyme activity will be discussed. 
Supported by Grant M-600(R) from the Public 
e th Service.) 
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88. Effect of citrate on fever response of the 
rabbit to injection of bacterial pyrogens. 
Sam L. Cuiark, JR. AND JAMES E. PRorrittr 
(introduced by F. H. Quimsy). Physiology 
Div., Naval Med. Research Inst., Bethesda, Md. 
Grant has observed, in studies involving the 

injection intravenously into rabbits of mixtures 
of bacterial pyrogen with rabbit plasma, that the 
use of sodium citrate as a plasma anticoagulent 
enhanced the fever response to the injection. 
This observation has been confirmed using a 
purified pyrogen from Escherichia coli in both 
normal and pyrogen-tolerant rabbits, and the 
following additional observations have been made: 
the addition of sodium citrate to pyrogen in a 
final concentration of 0.2-1.0% produced an en- 
hancement of fever response when the pyrogen is 
given mixed with physiological saline, and in- 
creases the degree of fever enhancement produced 
by mixtures of pyrogen with normal or tolerant 
rabbit serum. The effect of citrate on the fever 
response to pyrogen in saline may also be produced 
by injecting the citrate separately, immediately 
before pyrogen injection, but such a technique 
fails to increase the enhancement of fever response 
to serum-pyrogen mixtures. The addition of 
either calcium gluconate or magnesium sulfate 
(equimolar with citrate) to mixtures of sodium 
citrate, pyrogen and saline; or sodium citrate, 
pyrogen and serum, fails to reverse the citrate 
effect. These findings may be interpreted to sug- 
gest an interaction or antagonism between citrate 
and a pyrogen inhibitor in serum in vitro and 
in vilro. 


89. Cardiac studies in intact dogs during rest 
and exercise by intubation method. WARREN 
EK. CoGGEsHALL, Haro_tp KING AND Paut R. 
LurRiE (introduced by L. W. FreEMAN). Depts. 
of Medicine, Surgery, and Pediatrics, Indiana 
Univ. Med. Ctr., Indianapolis. 

Plastic tubes are inserted into the 4 cardiac 
chambers, the aorta, and main pulmonary artery 
through a thoracotomy in the anesthetized dog. 
The tubes are exteriorized through common or 
multiple channels in the lateral chest wall, and 
they are maintained patent by filling with a weak 
heparin solution which is changed daily. Within 4 
days most animals appear to completely recover 
from the surgery with no demonstrable ill effects 
from the indwelling tubes. The tubes usually 
remain patent for at least 10 more days permitting 
repeated extensive studies in the same animal. 
This preparation eliminates the errors in cardiac 
output determinations introduced by anesthesia 
and indirect calculation of the pulmonary vein 
oxygen saturation. In addition the animals can 
be studied during rest or activity with no dis- 
comfort or apprehension. Intracardiac blood 
pressure can be obtained during rest and activity. 
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Determinations of cardiac output and _ intra- 
cardiac pressures in normal dogs during rest and 
exercise will be presented. 


90. Treatment of internal contamination: IV. 
Effect of chemical agents on distribution 
and excretion of a mixture of longlived 
fission products. 8. H. Coun, J. K. GonG AnD 
W. L. MILne (introduced by I. L. CHarkorr). 
Internal Toxicity Branch, Biological and Med. 
Sciences Div., U. S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

The effects of zirconium citrate and sodium 
EDTA on the distribution and excretion of an 
injected mixture of long-lived fission products 
was investigated. The mixture contained the 
fission products which present the most serious 
health hazard, from the chronic internal irradia- 
tion viewpoint. It was found that zirconium 
citrate administered before the fission products 
afforded the most effective prevention of their 
deposition in the skeleton. Zirconium citrate, 
however, was of no effect as a decontaminating 
agent when administered as late as 3 days after 
the injection of the mixture of fission products. 
The administration of EDTA prior to the injec- 
tion of fission products resulted in a slightly 
decreased skeletal concentration of the fission 
products and a significant increase in their excre- 
tion. It was noted that the administration of 
sodium citrate resulted in no effect on the distri- 
bution or excretion of the injected fission product 
mixture. The combined use of EDTA and zirco- 
nium citrate offered no enhanced internal skeletal 
tissue decontamination over that obtained follow- 
ing the administration of zirconium citrate alone. 


91. Some metabolic effects of sodium fluoro- 
acetate poisoning in the rat. B. THEODORE 
Co.e,* FRANK L. ENGEL AND KATHLEEN HEw- 
son.* Depts. of Physiology and Medicine, Duke 
Univ., Durham, N.C. 

Sodium fluoroacetate (SFA) blocks the Krebs 
cycle at the level of aconitase and with such 
action should have widespread metabolic effects 
in vivo. In the present study blood sugar and 
ketone levels of poisoned rats were correlated 
with tissue citrate levels. A single intraperitoneal 
injection of SFA (0.6-0.8 mg/100 gm) induced 
hyperglycemia and hyperketonemia beginning 
in 14-16 hr. in fasted anesthetized (Nembutal) 
rats and in 4 hr. in fasted or fed unanesthetized 
rats and in both persisting 40-60 hr. Thus, blood 
sugar and ketone levels were 88 + 29 and 4.71 + 
0.41 mg % respectively in untreated 48-hr. fasted 
rats and 220 + 24.5 and 20.91 + 3.17, respectively 
24 hr. after 0.8 mg SFA/100 gm in animals similarly 
fasted. In general, citrate levels in heart, liver, 
kidney, spleen and pancreas correlated well with 
blood sugar and ketones measured concurrently 
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at 4, 16, 24, 40 and 64 hr. after SFA. All value; 
approached normal by 64 hr. except spleen and 
kidney citrate which remained significantly 
elevated. Highest citrate concentrations in spleen 
and kidney were found at 4 hr., while heart and 
liver were highest at 16 hr. The latter were still 
elevated at 40 hr. Glycemia and ketonemia were 
maximal at 24 hr., declining to normal by 64 hr. 
The above metabolic pattern might be inter- 
preted as a form of ‘chemical’ diabetes secondary 
to blockade of the Krebs cycle. (Aided by a grant 
from the American Cancer Society administered 
by the Committee on Growth, the Natl. Research 
Council and by Contract No. DA-49-007-MD-134 
with the Med. Research and Develop. Board, 
Depart. of the Army.) 


92. Membrane excitation of the Hodgkin- 
Huxley axon. KENNETH S. Cote. Naval Med. 
Research Inst., Bethesda, Md. 

Hodgkin and Huxley have shown that their 
axon-membrane current equations produce an 
all-or-none response to a short stimulus. From 
solutions of these equations obtained by the 
Bureau of Standards computer SEAC the thresh- 
olds for excitation are found to be a constant 
quantity of 6.375-10~° coul/em? for short stimuli, 


a rheobase of 2.23 » amp/cm? with a utilization§f 


time between 7.5 and 7.6 msec. and a minimal 
gradient between 0.37 and 0.38 u amp/msec/cm?. 
The 6 responses computed after the application 
of 15 w amp/em? and the 4 after 7.5 w amp/em? 
appear capable of continuing indefinitely at fre- 
quencies of 80 and 62/sec. respectively. Only 3 
responses were obtained after 6.0 u amp/cem? and 
only 1 after 5.25 « amp/cm?. In the phase plane 
(dV /dt vs. V) the trajectories of these calculations 
behave as if the resting potential (V = 0) is a 
stable focal point, the threshold is determined 
by a saddle point at about 8.37 mv. and there is a 
third singular point in the neighborhood of 75 mv. 


93. Some circulatory and renal effects of 
intravenous administration of human 
hemoglobin and human blood to dogs. 
Haptey L. Conn, Jr. and JouHn C. Woon 
(introduced by C. F. Scumripr). Depts. of Medi- 
cine and Pharmacology, Univ. of Pennsylvania 
Med. School, Philadelphia. 

Six dogs were given human hemoglobin and 7 
dogs were given human blood intravenously in 
amounts up to the equivalent of a 500 ml trans- 
fusion to adult man. Circulatory and renal effects 
were then determined for periods up to 4 hr. 
after the infusion and again 2 days later. Huma 
hemoglobin caused a reduction in renal blood 
flow and glomerular filtration to approximately 
40-50% of normal without effect on systemi¢ 
pressure. The renal ischemia was the result of 4 
simultaneous reduction in stroke volume aad 
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cardiac output of similar magnitude. Venous and 
pulmonary arterial pressures were little changed. 
Minor decreases in renal QO2 and PAH extraction 
vere found. These effects lasted at least up to 4 
hr., but all abnormalities had disappeared 2 
days later. It is suggested that the fundamental 
abnormality may be acute heart failure due to a 
depressant action of hemoglobin on the myo- 
cardium. Initial transfusions of human blood 
were associated with qualitatively similar de- 
rangements in stroke volume, cardiac output, 
renal flow, glomerular filtration and renal tubular 
function, but in addition an initial period of 
hypotension and lowered venous pressure were 
observed. After a 2nd transfusion, these derange- 
ments became quantitatively much more severe 
and prolonged, leading to death from shock and 
anoxemia, or to an acute anuric state. The de- 
crease in stroke volume in association with de- 
creased venous pressure suggests that peripheral 
pooling may contribute to the heart failure pro- 
duced by human blood infusions. 


94. Kinetics of reduced pyridine nucleotides 
in stimulated frog muscle and nerve. C. M. 
CONNELLY* AND Britton CHANCE. Jenkins 
Labs. of Biophysics, Johns Hopkins Univ., 


Baltimore, Md. and Johnson Research Fndn., 
Univ. of Pennsylvania, Philadelphia. 
Differences of absorption between an aerobic 


and an anaerobic sartorius muscle are recorded 
automatically by a double-beam  spectropho- 
tometer and show the band of reduced pyridine 
nucleotides (RPN) at about 340 my, erythrocytes 
having been removed by perfusion. Kinetics of 
changes of RPN are measured in a flow chamber 
enclosing one muscle or 4 nerves between thin 
perforated sheets of lucite, 60 mm? window area 
and about 1 mm path. Artifacts are minimized 
by flickering upon the tissue light of 2 adjacent 
wavelengths (340 and 386 my) and by recording 
electronically (response time 0.1 sec.) only the 
difference of absorption at. these wavelengths. 
Both nerve and muscle have been stimulated 
acrobically and during reduction in Ne; during 
maximal stimulation, anaerobic reduction is 
speeded 2X and 100X the respective resting rates, 
total increases of RPN being 30 and 100 um (micro- 
moles/kilo wet wt.), maximum rates about 0.1 and 
4 um/sec. Inhibitors cause larger changes in the 
steady-state RPN level aerobically; 1 mm _ hy- 
droxylamine can give reduction of 60 and 150 
uM, respectively, and 5 mm iodoacetate gives 
oxidation of 50 um in muscle. In aerobic muscle 
at 5° one twitch gives >3 ym RPN oxidation; 
continuous stimulation may produce 35 uM total 
oxidation, maximum rate 7 uM/sec. at 2 twitches/ 
sec. Comparable stimulation in hydroxylamine 
at 25° gives 100 um total oxidation, maximum rate 
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2 wM/sec. Thus, in both normal and inhibited 
aerobic muscle, contraction causes RPN oxida- 
tion. This oxidation is biochemically comparable 
to that observed in aerobic liver mitochondria 
upon addition of ADP (CHANcE AND WILLIAMS, 
this issue). 


95. Prevention of neonatal anemia in the rat 
by a pituitary erythropoietic factor. A. N. 
ContTopouLos* anp J. H. Lawrence. Inst. of 
Exptl. Biology and Donner Lab., Univ. of Cali- 
fornia, Berkeley. 

Evidence has recently been published sup- 
porting the concept that the pituitary contains 
a distinct erythropoietic factor capable of cor- 
recting post-hypophysectomy anemia or of 
causing polycythemia in the normal (Blood 8: 
131, 1953; Acta Haematologica, in press, 1954). It 
has been the object of this study to investigate 
the effect of the pituitary factor on the anemia of 
the newborn. Injections were begun in young 
rats on the 4th day of life and were continued to 
the 18th day, at which time the hematological 
values are the lowest in the untreated controls 
of this species. Other substances reportedly 
affecting erythropoiesis were injected alone and 
in combination, namely, testosterone propionate, 
thyroxin, adrenal cortical extract and iron glu- 
conate. At the end of the injection period blood 
volumes and total red cell volumes were deter- 
mined by the Fe® labeled red cell dilution method. 
All substances were ineffectual in preventing the 
neonatal anemia with the exception of the pi- 
tuitary extracts. The pituitary erythropoietic 
factor prevented the development of anemia in 
the newborn rat, and the red cell volume and 
hemoglobin values attained normal adult levels. 


96. Conversion of C"-butyrate to crotonate 
and vinylacetate by mammalian heart 
muscle. MARGARET Cook (introduced by 
Victor LorBER). Dept. of Physiology, School 
of Medicine, Univ. of Minnesota, Minneapolis. 
Crotonate and vinylacetate were isolated from 

sliced or minced rabbit ventricle incubated with 

B-C™ butyrate. Unlabeled acids were added as 

carrier either before or after the incubation period. 

Separation was accomplished on a buffered celite 

column (pH 7.2), 3 passages through the column 

being required to completely remove the highly 
radioactive butyrate. The unsaturated acids 
were reduced to butyrate using zinc, and the 
butyrate isolated on the buffered column. Buty- 
rate was decarboxylated using azide, and the 
resulting propylamine was converted to propio- 
nate by KMn0O, and isolated on an acidic celite 
column. The propionate was oxidized to CO: by 

CrO;. As an alternate procedure, propylamine 

was separated by distillation and oxidized to 
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CO, directly. Both acids contained significant 
radioactivity, the crotonate being about ten 
times as active as the vinylacetate. In the croto- 
nate slight but definite activity could be detected 
in the carboxyl group. The significance of these 
observations will be discussed. 


97. Glycogen in the salt secreting cells of 
Fundulus heteroclitus. D. EUGENE CopELAND. 
Natl. Research Council, Washington, D. C. 
Glycogen is to be added to the list of cytological 

phenomena which indicate one of the special 
cells in the teleost gill to be responsible for salt 
ion transportation. Histochemical demonstrations 
of intra-cellular glycogen in fully adapted Fundu- 
lus show varying amounts of glycogen present 
with the greatest over-all amounts being in the 
sea water adapted as contrasted to the fresh 
water adapted animals. When the fish are abruptly 
transferred from sea water to fresh water, there 
is temporarily an increase in demonstrable glyco- 
gen lasting approximately 12 hr. The reverse is 
true for abrupt transfer from fresh water to sea 
water. Comparisons with other ion transporting 
systems are made. 


98. Heterogeneity of inulin: chemical, physi- 
cal and physiologic aspects. ERNEST COTLOVE 
(introduced by LoursE MarsHauu). Natl. 
Heart Inst., NIH, Bethesda, Md. 

Inulin contains 2 major fractions: one is de- 
stroyed by hot dilute NaOH (alkali-labile), the 
other is not (alkali-stable). In different inulin 
preparations the relative proportion of the 2 
fractions varied from 1:12-2:1, but was constant 
in any one sample. The action of alkali is com- 
plete in 10 min. and no additional destruction 
occurs with further heating. On paper chromatog- 
raphy the alkali-labile fraction was found to 
contain polyfructoside components of variable 
molecular size and in some preparations included 
significant amounts of reducing oligosaccharides 
of fructose and also free fructose. Yeast treat- 
ment ferments fructose and also the oligosac- 
charides up to about 8-unit size; the residue may 
be analyzed for alkali-labile polysaccharide 
(ALP) plus alkali-stable polysaccharide (ASP) 
and ASP alone may be determined after alkali 
treatment. ALP showed greater diffusibility 
through cellophane than did ASP. The renal 
clearances of ALP and of ASP were determined 
simultaneously and analyzed by difference in 8 
rats and in 15 periods in 3 humans and were simi- 
lar. The volumes of distribution of ALP and of 
ASP in muscle of 8 rats after a 2-hour equilibra- 
tion were similar. Oligosaccharides of fructose of 
from 2- to 8-unit size were rapidly excreted in the 
urine in rats. 

99. ‘Insoluble’ enzymes and solubilization 


of monoamine oxidase. GEORGE C. Corzias, 
IRVING SERLIN AND JAMES J. GREENOUGH (intro- 
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duced by Irvine L. Scuwartz). Div. of Physi- 

ology, Med. Dept., Brookhaven Natl. Lab., Upton, 

wiex 

The difficulties encountered in attempts at 
purification of monoamine oxidase have led te-the 
assumption that this system is comprised of 
several enzymes acting as a complex (ALLEs, 
G. A. and E. V. Hereaaarp, J. Biol. Chem. 147: 
487, 1943). The term ‘amine dehydrogenase’ 
(Govier, W. M., M. E. Greuio, N.S. YANG, and 
K. H. Beyer, J. Pharmacol. & Exper. Therap., 
87: 149, 1946) suggested a parallelism with ‘suc- 
cinic dehydrogenase’. Treatment of homogenates 
or of washed mitochondria with isooctyl phenoxy 
polyethoxy ethanol dissociates monoamine oxi- 
dase from insoluble cellular residue. The activity 
remains in solution even after centrifugation at 
130,000 X g for 3 hr. A number of enzymes, in- 
cluding the phosphatases, are also made soluble 
by this procedure; while others, including suc- 
cinic dehydrogenase, are destroyed. Some striking 
cytological changes accompany these phenomena. 
These findings will be discussed in terms of intra- 
cellular organization of the enzymes in question. 


100. Renal excretion of CO, and NH; by the 
alligator. R. A. CouLson AND Tuomas HeEr- 


NANDEZ (introduced by RicHarp ASHMAN). Bio- & 


chemistry Dept., Louisiana State Univ. School of 

Medicine, New Orleans. 

The urine of the alligator is made quite alkaline 
(pH 7.80) by the renal production of NH; and CO, 
which account for two-thirds of the osmotic 
pressure. Although considerable amounts of 
ammonia (50-120 mEq/l.) appear in the urine, 
the main excretory product of protein metabolism 
is uric acid, most of which appears in the cloaca 
as solid urates. CO» is produced in large amounts 
(40-100 mEq/1.) by the alligator kidney under 
the influence of carbonic anhydrase (Science, 
in press). Since the alligator cannot excrete a 
urine more concentrated than the plasma, in 
dehydration both NH; and CO, decrease in an 
apparent effort to ‘make room’ for Na, K, P and 
Cl. Urinary levels of both CO: and NH; are re- 
stored to normal by allowing the alligator un- 
limited water to drink. The injection of 0.15 m 
NaCl causes the production of an acid urine due 
to NH,Cl excretion and sodium retention with 
mild alkalemia. Hypertonic solutions of Na‘! 
decrease both CO, and NH; output. Although 
NH; is available for base conservation, this is 
probably not its primary function since injected 
acidic or basic salts have little effect-on its pro- 
duction. This animal appears to be able to intro- 
duce NH; into an alkaline urine. CO, seems to be 
utilized for chloride conservation; in its abserct 
chloride is rapidly excreted (Science, in press): 
There is some evidence that the alligator has ! 
dual renal mechanism which may function eithe! 
in acid or base conservation. 
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10:. Applicability of direct Fick method to 
measurement of pulmonary blood flow dur- 
ing induced acute hypoxia. A. CouRNAND, A. 
MITCHELL* AND A. P. FisuMan. Dept. of Medi- 
cine, Columbia Univ., New York City. 

‘The use of the direct Fick method for measure- 
ment of cardiac output has been questioned on 
two accounts: /) utilization of an undetermined 
fraction of the oxygen uptake for metabolic 
conversion of lactic acid in the lungs (Rein) and 
2) inapplicability of the Fick equation in the 
presence of large simultaneous variations of blood 
flow and A-V A (Visscher and Johnson). Support 
for the latter view has been adduced from re- 
cently reported discrepancies between cardiac 
output measured by direct Fick and dye dilution 
methods during the early period of induced acute 
hypoxia in dogs. In a group of human subjects 
exposed for periods up to 25 min. to inspired oxy- 
gen concentrations ranging from 14-11%, it was 
not possible to demonstrate: 1) any significant 
difference in lactic acid content of pulmonary 
and peripheral artery blood, 2) any significant 
difference in oxygen content of blood drawn from 
symmetrical arteries, at different rates, and in 
different amounts over corresponding periods, 

Bfrom 5-20 min. after induction of hypoxia, and 
$) any significant variations in A-V A computed 
from fractionated or integrated samples. Further- 
more, Vo. and R at 5 min. were respectively 
lower and much higher than during the control 

period, but had reached the control levels at 15- 

#20 min. under the conditions of these studies. 

Therefore, measurement of oxygen uptake by 

conventional methods soon after a change in 

breathing mixture, does not reflect the Voo across 
the alveolar-capillary membrane (Rahn and Otis). 

These observations are in accord with the views 

expressed since 1945 by this laboratory concerning 

the meaning and applicability of the Fick equa- 
tion. 


102. Effect of dietary cholesterol on choles- 
terol synthesis in monkeys’ tissue in vitro. 
GrorGE E. Cox,* L. G. Netson,* W. B. Woop* 
AND C. Bruce Taytor. Dept. of Pathology, 
Univ. of North Carolina, Chapel Hill. 

Macacus rhesus monkeys were maintained on 
high cholesterol diets for varied intervals of time. 
holesterol synthesis by liver, intestine and skin 
of «xperimental animals, before and after choles- 
er\l feeding, and control animals was determined 
by in vitro incubation of surgically removed 
issues with C“ labeled acetate followed by iso- 
on and assay of cholesterol. Ingestion of choles- 

| and cream for 4-6 wk. markedly suppressed 
tie cholesterol synthesis with no significant 
sages in cholesterol synthesis by skin and 
-stine. The effects of dietary cholesterol on 
thoiesterol synthesis in monkeys are similar to 

hose observed in dogs by Gould and others (J. 
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Biol. Chem. 201: 519, 1953). Preliminary studies 
indicate that after 6 months on a high cholesterol 
diet hepatic cholesterol synthesis is still markedly 
suppressed. (Supported by the American Heart 
Association and the Life Insurance Medical 
Research Fund.) 


103. Functional identification of sympathetic 
pathways through upper thoracic and lower 
cervical sympathetic trunk in man. J. W. 
Cox*, K. B. Cotpwater*, W. C. RANDALL 
AND W. F. ALEXANDER.* St. Louis Univ. and 
VA Hosp., St. Louis, Mo. 

The vertebral levels of entry and exit of pre- 
and postganglionic sympathetic fibers of the 
cervico-thoracic sympathetic trunk were studied 
in man. The following procedures were employed: 
1) preoperative mapping of regional sweating and 
cutaneous vascular responses to reflex stimulation 
and ganglionic blockade; 2) electrical stimulation 
of the sympathetic trunk and thoracic spinal 
nerves simultaneously recording regional sweat- 
ing, blood pressure and pulse rate; 3) postopera- 
tive mapping of persistent sweating and vascular 
responses; 4) histologic fiber analysis of excised 
sympathetic tissue. Results: /) in all cases studied 
the peripheral sudomotor system did not have a 
segmental distribution on either the chest or 
extremity. The upper anterior chest wall is in- 
nervated by postganglionic fibers in the supra- 
clavicular nerves. The nerve of Kuntz (inter- 
connecting ramus between the T: and T; spinal 
nerves) was of varying importance in the sudo- 
motor innervation of the upper extremity. 2) 
Significant sudomotor or cardioaccelerator fibers 
were not detected in the sympathetic trunk 
between vertebral levels T; and T;. 3) Significant 
numbers of preganglionic sudomotor, pilomotor, 
vasomotor, cardioaccelerator, and _ pupillary 
dilator fibers enter the sympathetic trunk between 
the 2nd and Ist thoracic vertebral levels. Fre- 
quently the major inflow of these fibers was 
identified at the T; level. 4) Resection or decen- 
tralization of the 2nd through the 4th thoracic 
ganglia and transection of the 2nd and 3rd thoracic 
spinal nerves did not insure adequate sympathetic 
denervation of the extremity and chest wall. 
Extension of the resection to include the Ist 
thoracic ganglion (or caudal portion of the stellate 
ganglion) and transection of all sympathetic 
connections with the T; spinal nerve provided 
adequate denervation when the direct accessory 
sympathetic pathway in the T; spinal nerve was 
not large. Major postganglionic pathways to the 
upper extremity were left intact but not reflexly 
functional when the ganglionic resection was T; 
through T, combined with extraspinal section 
of the T. and T; spinal nerves. This procedure 
did not always lead to a Horner’s syndrome, and 
when it did occur it was usually mild. 
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104. Demonstration of radiation injury to the 
reticulo-endothelial system by radioactive 
colloids. Jonn L. Curter anp Evemér R. 
GABRIELI (introduced by D. H. Barron). 
Sect. of Med. Physics, Depts. of Physiology and 
Internal Medicine, Yale Univ., New Haven, 
Conn. 

The effect of internal beta radiation on the 
reticulo-endothelial system (RES) was studied, 
using colloidal CrP#*O, as the source of radiation. 
Since this material is taken up exclusively by the 
RES (Gapriew, Acta path. microbiol. Scandinav. 
31: 195, 1952) and there is no exchange or metabo- 
lism of the radiophosphorus, only the RE cells 
contain radiating centers. Suspensions of CrP”O, 
containing different amounts of P*: (0.01 to several 
microcuries per animal) were administered intra- 
venously to groups of rats. The distribution of 
radioactivity among different organs was deter- 
mined in 5 animals from each group 2 hours after 
the injection. Thereafter, the same determina- 
tions were made on rats sacrificed at different 
times up to 14 days, and these values compared 
to those obtained 2 hours after injection. In the 
animals receiving the lowest dose, no change in 
the radioactivity content of the organs was noted 
throughout the experiment. In the other groups, 
however, there was more radioactivity in the 
liver after only 3 days, the effect being more 
pronounced in the group receiving the most P*®. 
Apparently, chromium phosphate particles origi- 
nally picked up by the extra-hepatic elements of 
the RES were released into the circulation and 
subsequently appeared in the liver. This continu- 
ous redistribution due to failure of RES to retain 
the CrP#O, particles was also demonstrated by 
parabiosis. In the light of these observations, it 
is felt that small amounts of radioactive colloids 
injure the RES. 


105. Effect of heart beat on distribution of 
alveolar gas: a ‘pneumocardiogram’. Hans 
A. DAHLSTROM AND JEROME P. Murpny (in- 
troduced by Cart A. Moyer). Washington 
Univ. School of Medicine, St. Louis, Mo. 
When a human subject takes a breath of nitrogen 

after a period of oxygen washout, oscillations of 

2-3 vol. % of nitrogen are noted in the alveolar 

air, synchronous with the heart beat. Correlation 

of this ‘pneumocardiogram’ of the expired gas 
with the mechanical events of the heart was ob- 
tained from simultaneous records of expiratory 
flow, expired nitrogen concentration and electro- 
cardiogram, after due corrections had been made 
for delay caused by transmission of these oscilla- 
tions to the mouth. Thus it was revealed that gas 
from poorly ventilated areas is injected into the 
expiratory stream synchronous with the expansion 
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of the pulmonary vessels, decreasing the nitroges.g cel] 
concentration in the expired air momentarily agged 
Each complex of the ‘pneumocardiogram’ contain. ogs_n 
distinct phases which can be related to the hemoh ned 
dynamic events during the heart cycle in- both -eylay 
normal subjects and in patients with heart abB terva 


normalities. howed 


recipiel 
106. Inhibition of gastric acid secretion b P 
ourth | 
p-chloromercuribenzoate. Horace W. Day tee 
ENPORT. Dept. of Physiology, Univ. of Uta Live wt 
College of Medicine, Salt Lake City. mirned 
In mouse stomachs in vitro p-chloromercuri 
reuriioan . .pontrol 
benzoate (ClHgB) inhibits that fraction of Cit. 59-la 
secretion stimulated by carbaminoylcholine, bu A ciadtiea 
CIHgB has little effect on the fraction of acit pone 
secretion occurring in the absence of exogenou pe 
stimulation. The data indicate that combinatio 


of ClHgB with 2 sulfhydryl groups is necessary fofl08. Pr 


inhibition of acid secretion. ClHgB also inhibit| by ai 
lactic acid production when glucose is the sulf (intr« 
strate, and this inhibition appears to be causeq State 
by combination of ClHgB with a single sulfhydry’ Amm 


group. ClHgB inhibits acid secretion when acetdto prol 
acetate or pyruvate is the substrate and whethetics. 
glycolysis is small. Therefore ClHgB does noherves : 
inhibit acid secretion because it inhibits glycolprolong 
ysis. Low concentrations of ClHgB inhibit onlpulphat 








high concentrations does not reverse ClHgB i 
hibition. Glutathione does reverse ClHgB i 
hibition. It is concluded that stimulation 


actions are essential for acid secretion. 


107. Erythrocyte survival in burned ra 
A. K. Davis aNpb E. L. ALPEN (introduced b 





NELLO Pace.) U.S. Naval Radiological Defens 

Lab., San Francisco, Calif. 109. EF 

A study of the red cell volume and reticulocyt{, minis 
level in the burned rat indicates that an elevateg produ 
reticulocyte count exists concomitant with nog tion. 
mal red cell volumes. Such changes are persisten ROBE! 
over periods of 30 days or more during recover KENN 
from a 25% body area burn. Further evidence q Md. 
accelerated erythropoiesis is seen in the extra The a 


medullary hematopoietic centers observed in th&tudied 
spleen from such rats. Spleen size is twice norrnimals 
in the severely burned rat during this intervaligoxin 
The increased red cell production without a righll dogs 
in red cell volume suggests an increased rate five Na 
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ed cell destruction. To test this possibility Fe59- 
agged red cells from normal and burned rats were 
ross-matched and transfused into iron-loaded 
urned and control rats. Measurements of the 
irculating radioactivity were made at weekly 
ntervals. Red cells produced by the burned rats 
showed a rapid disappearance from the burned 
recipients with 50% destruction occurring in one- 
fourth the time required in the normal rat. Tagged 
o ells made by a burned donor 11 days after the 

burn undergo almost random destruction in the 
burned recipient. The same cells injected into 
U"ontrol rats have essentially normal life spans. 
ACl.59-labeled red cells made by unburned rats 
bg njected into burned rats show an increased rate 
acl destruction similar to that observed with the 
red cells produced by the burned rat. 


ao 


y fol08. Prolongation of peripheral nerve block 
bit! by ammonium sulphate. Georce D. Davis 
sul] (introduced by Louis A. Torn). Louisiana 
used State Univ. School of Medicine, New Orleans. 
dry’ Ammonium sulphate has been used clinically 
o prolong the blocking action of local anaes- 












erves in situ has confirmed the existence of this 
The injection of ammonium 


nd sodium sulphate produced no prolongation of 
he lidocaine block. It is evident that the ammo- 


Neither ammonium salt administered 
without the anaesthetic was effective in blocking 
the nerve unless given in quantities far in excess 
f those used with the lidocaine. No evidence of 
ralkhe reported selective effect of ammonium salts 
1 bin blocking ‘C’ fibers has been obtained. 


109. Effect of acute and chronic digoxin ad- 
oyt| ministration in dogs with cardiac failure 
ated. produced by pulmonary artery constric- 
noq tion. James O. Davis, Davin 8. HowELL anp 
te!’ Ropert E. Hyarr (introduced by THomas J. 
ver’ KENNEDY, JR.). Natl. Heart Inst., NIH, Bethesda, 
ed Md. 

‘tral The acute response to intravenous digoxin was 
thistudied in 7 dogs in cardiac failure; in 3 of these 
‘l4;nimals observations were made during chronic 
‘Valiigoxin administration. Before receiving digoxin 
ri$hl! dogs had ascites and showed a markedly posi- 
e Give Na balance. The acute and chronic response 
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to digoxin consisted of an increase in right ven- 
tricular systolic pressure (RVSP), cardiac output 
(except in 2 acute dogs in which no detectable 
change occurred), GFR and RPF while mean 
right auricular pressure (RAP) fell. In 4 of the 
acute dogs urinary Na excretion increased from 
1-3 to 73-120 w Eq/min. and in 2 of the 3 chronic 
dogs a diuresis resulted as shown by negative Na 
and water balances. Improvement in cardiovascu- 
lar and renal hemodynamic function was insuffi- 
cient to effect a natriuresis in the other 3 acute 
dogs and in one chronic anima}. In the 2 chronic 
dogs showing a diuresis, discontinuation of digoxin 
was followed by reappearance of cardiac failure 
(RVSP, cardiac output and GFR fell; RAP in- 
creased and Na retention again ensued). By 
maintenance on digoxin one of the chronic dogs 
lived 37 days. It appears that the natriuresis 
which occurred during acute and chronic digoxin 
administration resulted from at least two factors, 
namely, 1) reduced RAP and 2) elevated GFR. 


110. Vitamin By» binding substances in hu- 
man serum. RoBErRT L. Davis AND Bacon F. 
CuHow (introduced by ANNA M. BaetyeER). 
Lab. Service, VA Hosp., and Dept. of Biochem- 
istry, School of Hygiene and Public Health, 
Johns Hopkins Univ., Baltimore, Md. 

The presence of vitamin B,2 binding substances 
in human serum was demonstrated by three meth- 
ods. 1) When human sera are incubated with Co 
labeled vitamin By: a fraction of the radiovitamin 
becomes unavailable for adsorption by the ‘rest- 
ing’ cells of Lactobacillus leichmannii ATCC 
4797. 2) Vitamin Bi incubated with serum, unlike 
its original free form, is not dialyzable. 3) A 
large portion of the vitamin Bi2-serum complex is 
precipitable with ethanol at 4°C. On the basis of 
these observations the following quantitative pro- 
cedure was devised for the measurement of vita- 
min Bie binding substances in clinical cases. The 
assay procedure involves incubation of 1 ml of 
serum with 4 millimicrograms of radioactive 
vitamin By for 20 minutes at 25°C. One ml of a 
standardized ‘resting’ cell suspension of L. leich- 
mannii is added to the solution and again incu- 
bated 20 min. at 25°C. The bacterial cells are 
centrifuged, quantitatively transferred into 
planchets and heat dried. The radioactivity was 
measured with a Tracerlab scaler. The assay re- 
sults of a standard serum determined over a 
period of 4 wk. varied by less than 10%. Studies 
on the daily variations of human sera obtained on 
20 different days revealed no significant changes. 
This procedure was employed to measure the 
binding capacity of sera of a large number of TB 
patients, diabetics, elderly normals and blood 
donors. The results and their significance will be 
reviewed. 
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lll. Facio-vocal mechanisms of emotional 
expression in the monkey. José M. R. 
De.eapo. Depts. of Physiology and Psychiatry, 
Yale Univ. School of Medicine, New Haven, 
Conn. 

Emotional expression is generally accompanied 
by vocalization and facial activity. Mechanisms 
involved were investigated in unanesthetized 
Macacus Rhesus with permanently implanted 
brain electrodes. Electrical stimulation of specific 
structures of mesencephalon and hippocampus 
evoked the following responses: 1) Vocalization: 
rhythmic, loud, high screeches lasting throughout 
stimulation; cries similar to those were provoked 
only by noxious stimuli. 2) Facial expression: 
(contralateral to stimulated side of brain) retrac- 
tion of mouth angle, face wrinkling, contraction of 
lips showing teeth, retraction and flattening of 
ear,—a_ generally snarling expression. Also, 
nostrils dilated and ipsilateral eye often closed. 
Occasionally both eyes opened wide with fear-like 
expression. 3) Defensive and offensive move- 
ments: monkeys attempted escape and made 
protective movements during stimulation; ag- 
gressiveness sometimes increased with well- 
organized movements against observers. 4) Auto- 
nomic manifestations: pupillary dilatation, in- 
creased heart rate and increased respiration 


generally accompanied described reactions; pilo- 


erection, urination, defecation, salivation and 
lacrimation frequently occurred. 5) Conditioning 
anxiety: the monkeys were stimulated 4-5 times 
weekly for some months. On successive days when 
responses were repeatedly evoked, anxiety ap- 
peared immediately the animals were placed on 
observation stage, manifested by attempted 
escape, biting, restlessness and screeching; these 
increased with repeated experiments. To the con- 
trary when stimulating frontal or parietal lobes, 
the monkeys quieted quickly on stimulating stage 
and no facio-vocal responses were evoked. Similar 
results were observed in cats. This conditioning 
by repetition shows that the animals were aware 
of responses and can remember the emotional 
experiences evoked by electrical stimulation. 
(Aided by grant from Foundations Fund for 
Research in Psychiatry.) 


112. Sensitization to renal effects of renin by 
buffer-nerve section in dogs. FRANCESCO 
DEL GrREcO (introduced by A. C. Corcoran). 
Research Div., Cleveland Clinic Fndn., and the 
Frank E. Bunts Educational Inst., Cleveland, 
Ohio. 

Renin elicits diuresis, natriuresis and pro- 
teinuria in the normal rat and rabbit. Experiments 
were undertaken in anesthetized hydropenic and 
hydrated normal and ‘neurogenic hypertensive’ 
(chronic buffer-nerve sectioned) dogs. Clearances 


Volume 138 


of mannitc! (plasma content 30 mOsm/I.) creatin- 
ine (10 mg/100 ml of plasma) and PAH (3 mg/10 
ml of plasma) as well as urine flow, outputs of 
Na, K, Cl and, in some experiments, protein, 
were measured. In hydropenic and hydrated 
normal dogs, infusions of both renin and nor- 
adrenaline elicited decreases in urine flow, out- 
puts of Na and Cl, PAH clearance and, in lesser 
degree, clearances of mannitol and creatinine. 
However, in dogs with chronic buffer-nerve sec- 
tion, renin elicited definite increased diuresis of 
water, Na and Cl, with some proteinuria. The 
responses of these same dogs to noradrenaline were 
unchanged from the normal. Thus, chronic buffer- 
nerve section sensitizes the dog to renin, so that 
the response is altered and renin acts by inhibiting 
the tubular reabsorption of Na, Cl and protein, 
as it does in normal rats and rabbits. 


113. Effects of eserine and acetylcholine on 
normal and infected sympathetic ganglia 
and nerve trunks. JOHN DEMPSHER AND 
MartTINn G. LARRABEE (introduced by JoHN W. 
MaaGuapery). Jenkins Labs. of Biophysics, 
Johns Hopkins Univ. and Hosp., Baltimore, 
Md. 

It has previously been reported that spontane- 
ous bursts of nerve impulses were discharged over 
preganglionic and postganglionic nerves of rat 
superior cervical ganglia infected with pseudora- 
bies virus, and that experiments suggested that 
this virus-induced activity was generated in the 
terminal portions of the pre-synaptic nerve 
fibers. A possibility that a disturbance in an 
acetylcholine-cholinesterase system played a 
role in causing this activity was explored. Suitable 
concentrations of eserine sulfate caused the bursts 
of spontaneous, intermittent activity to increase 
in frequency, and eventually to become continu- 
ous over both nerve trunks. The same concentra- 
tions on uninfected ganglia caused no detectable 
impulses unless the preganglionic nerves were 
stimulated repetitively. Under such conditions 
there was an after-discharge over both the pre- 
ganglionic and the postganglionic nerve trunks 
which persisted for many seconds. Suitable con- 
centrations of acetylcholine chloride caused an 
increase in frequency of the virus-induced ac- 
tivity. The same -concentrations on uninfected 
ganglia caused no detectable activity unless 
combined with eserine sulfate. Under the latter 
conditions impulses were continuously discharged 
over the preganglionic and postganglionic nerves. 
In the interpretation of the results described 
above it is significant that similar effects were 
produced in normal sympathetic nerve trunks cut 
off from the ganglia. For example, repetitive 
stimulation produced an after-discharge in 
sympathetic nerves bathed in a solution contai1- 
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inz eserine sulfate. Furthermore, impulses were 
in: tiated in these nerves following the application 
o: acetylcholine chloride in the presence of eserine 
sulfate. 


lit. Bleeding volume in dogs. NURETTIN 
Deniz* and Maanus I. GreGERSEN. Dept. of 
Physiology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 
A simple apparatus consisting of a polyethylene 
container suspended by a calibrated spring was 
used for recording the bleeding volume on a kymo- 
graph. The dogs were bled from the right femoral 
artery, canulated with a polyethylene tube lead- 
ing to the container. Tube and container were 
‘moistened with heparin solution to prevent 
coagulation. A large syringe attached to a side 
arm of the tube permitted rapid re-infusion of all 
the blood in the container at the end of each test. 
Blood pressure was recorded simultaneously 
from a branch of the left femoral artery. With 
this arrangement dogs were bled several times 
(6-10) in succession to study the effects of various 
experimental conditions on the bleeding volume. 
As a rule, the bleeding volumes were the same for 
the first 4 or 5 bleedings carried out at intervals 
of 10-15 min. After the 5th or 6th test, the bleed- 
ing volume generally decreases, blood pressure and 
rectal temperature gradually fall, and resuscita- 
tion is less prompt. Yet with as much as 8 bleed- 
ings recovery occurs without apparent permanent 
damage. The results of various experimental pro- 
cedures, including alterations in blood volume, 
will be discussed. 


115. Relationship between composition of 
mucosal fluid and potential difference of 
resting stomach. WARREN H. DENNIS* AND 
WarRREN S. Reum. Dept. of Physiology, Univ. 
of Louisville, Louisville, Ky. 

These studies were performed on dogs using a 
chambered gastric segment and were designed to 
test certain implications of a theory of HCl for- 
mation (Federation Proc. 12: 114, 1953). Attention 
was given to both transient and sustained effects 
following changes in the composition of the fluid 
bathing the mucosal surface. An immediate in- 
crease in P.D. (serosa positive to mucosa in ex- 
ternal circuit) was found when 0.16 m NaCl was 
relaced with 0.016 m NaCl. In some experiments 
this increase was only transient. Replacing 0.16 
M NaCl with 0.16 m KCl resulted in a decrease in 
P.!).; when 0.16 m KCl was changed to 0.016 m 
Kl a sustained rise in P.D. occurred. Replace- 
m nt of 0.16 mM HCl with 0.016 m HCl also resulted 
in a sustained increase in P.D. The immediate 
cl:inges following changes in mucosal fluid con- 
cc itration were greater with HCl than those seen 
w:'h NaCl or KCl. The direction of the immediate 
cliinges in P.D. can be explained by a diffusion 
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potential between the residual fluid in the pits and 
the new fluid. Davies and Ogston (Biochem. J. 
46: 324, 1950), using an in vitro frog stomach, 
reported that the P.D. increased when isotonic 
NaCl was replaced with dilute NaCl and interpret 
this to mean that the mucosal surface is imperme- 
able to chloride ions and permeable to sodium 
ions. We believe this interpretation to be errone- 
ous. If the assumption be made that the changes 
in P.D. depend primarily upon the permeability 
of the mucosal surface, the finding of an increase 
in P.D. upon dilution of the mucosal fluid indicates 
anion permeability. 


116. Submicroscopic vesicular component in 
the synapse. Epuarpo D. P. De Roserrtis* 
AND H. Srantey BeNNeEtrT. Dept. of Anatomy, 
Univ. of Washington, Seattle. 

Synapses have been identified in electron micro- 
graphs of sections of sympathetic ganglia of frogs 
and of the neuropile of the earthworm nerve cord, 
fixed in buffered osmic acid. Pre- and post-synap- 
tic neuronal elements each possess a membrane 
70-1004 thick, separated from each other at the 
synaptic area by an intermembranal space 100- 
150A wide. Mitochondria are encountered in the 
vicinity of the synapse in earthworm and frog. 
In the frog the presynaptic terminal shows a 
submicroscopic filamentary component which 
terminates short of the synapse. Presynaptic 
terminals in frog and earthworm contain numerous 
vesicles 200-500A in diameter, displaying dense 
circumferential profiles and lighter centers. The 
synaptic vesicles immediately adjacent to the 
presynaptic membrane show a special arrange- 
ment and relationship, being elongated or drawn 
out in a direction normal to the membrane, and 
coming in contact with the membrane in many 
cases. Some of these vesicles seem to perforate 
the presynaptic membrane, so that portions of 
the vesicle lie in the intermembranal space and 
come into direct contact with the post-synaptic 
membrane. Considerable variation in density of 
the synaptic membranes has been noted, par- 
ticularly in the post-synaptic membrane. In the 
earthworm, synaptic vesicles have been found in 
close geometric relationship to elements of 
ergastoplasm or endoplasmic reticulum. (Sup- 
ported in part by grants from the NIH, USPHS; 
the Eli Lilly and Co. and the Washington State 
Biological and Med. Research Fund.) 


117. Quantitative significance of surface 
factors in conversion of prothrombin to 
thrombin in blood and plasma. FREDERICK 
W. Dick, Dubey P. Jackson anv C. LockarpD 
Coney (introduced by KennetH L. ZIERLER). 
Dept. of Medicine, The Johns Hopkins Univ., 
Baltimore, Md. 

Quantitative consideration of surface as a 
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factor in blood coagulation has been almost 
universally neglected. Using silicone treated 
equipment, blood was drawn from normal human 
subjects and from patients with various clinical 
disorders including thrombocytopenia and hemo- 
philia. Measured portions of each blood specimen 
were placed in tubes providing various controlled 
exposure to glass surface. The blood was incubated 
at 37°C for various periods of time, at the end of 
which coagulation was terminated by the addition 
of oxalate. Residual prothrombin was estimated 
by the 2-stage method. Under the conditions of 
these experiments the amount of prothrombin 
converted to thrombin at any platelet level was 
directly related to the glass surface area. In pro- 
found thrombocytopenia complete prothrombin 
utilization occurred if glass surface area was 
sufficiently large. Rapid conversion of pro- 
thrombin occurred in hemophilic blood exposed 
to large glass surface area, but a small amount of 
residual prothrombin was often demonstrable. 
In other experiments plasma was rendered plate- 
let-free by centrifugation. The utilization of pro- 
thrombin in normal platelet-free plasma was 
directly related to glass surface area, and when 
the surface was large utilization was virtually 
complete. The conversion of prothrombin to 
thrombin is directly related to the concentration 
of platelets and the degree of exposure to foreign 
surface. The effect of surface is not necessarily 
mediated through the blood platelets, since com- 
plete prothrombin utilization may occur in their 
absence. 


118. ‘Accommodation’ in single nodes of 
ranvier. FRIEDRICH P. J. Diecker (introduced 
by Turopore H. Butuock). Zoological Inst., 
Univ. of Wiirzburg, Wiirzburg, Germany. 
Threshold in isolated nodes of Aa-fibers of frog 

sciatic nerve is independent of the slope of linearly 

rising voltages, in contrast to classical properties 
of nerve trunks, until close to a critical slope 
when it rises, not more than 75%, and determines 
thus a minimal gradient. Accommodation in the 
whole trunk can be referred to distortion of the 
stimulus partly due to the sheath. High external 
sodium markedly decreases and low sodium in- 
creases the minimal gradient in isolated nodes. 

Decreasing stimulus slopes produce decreasing 

steepness and then amplitude of the spike (with- 

out threshold rise). These effects are not due to 
rate of rise per se but to the duration and intensity 
of subthreshold stimulation, of whatever shape. 

From the change in spike form and the effect of 

sodium concentration it can be concluded that 

subthreshold depolarization alters sodium flux. 

This is consistent with Hodgkin’s evidence from 

squid axons that the rising phase is associated with 

sodium entry and that this flux is depressed by 
long-lasting depolarization. Spike amplitude 
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would be reduced according to this interpretation 
when slowed sodium entry is overtaken pre- 
maturely by potassium exit. Although classical 
accommodation then, defined by rise in threshold, 
is not a feature of the single fiber, maintained 
subthreshold stimuli do depress ion flux and at a 
critical time render the fiber inexcitable (hence 
minimal gradient). To avoid confusion these 
effects should not be termed accommodation. 
(Aided by a grant of the Deutsche Forschungsge. 
meinschaft to Prof. Dr. H. Autrum.) 


119. Selective failure of osmoreceptor fune- 
tion as a cause of diabetes insipidus. J. F. 
DinGMAN (introduced by G. W. Tory). 
Dept. of Medicine, Harvard Med. School and Pete: 
Bent Brigham Hosp., Boston, Mass. 

The integrity of the hypothalamus, osmo- 
receptors, and renal tubules in 5 patients with 
polyuria has been evaluated by serial studies 
with intravenous Pitressin, nicotine, and hyper. 
tonic saline solutions. All subjects responded 
normally to Pitressin, eliminating renal disease 
as the primary basis for polyuria. Two of the pa- 
tients showed no antidiuresis with either nicotine 
or saline, suggesting loss of neurohypophyseal 


function. Two patients failed to respond to saline, fi 


but did respond to nicotine, indicating the pres. 
ence of secreting neurohypophyseal, tissue, but 
an absence of osmoreceptor control. it would ap- 
pear that a defect in osmoreceptor function may 
be responsible for diabetes insipidus in certain 


patients even though complete loss of neurohypo-§ 


physeal function has not occurred. Since in both 
of these patients, there was evidence of cerebro- 
vascular disease, the possibility of selective 
destruction of intravascular osmoreceptors may 
be entertained. In contrast to the above, it was 
of interest to observe a negative response to nico- 
tine and to ischemic muscle pain, but a normal 
response to hypertonic saline in one patient with 
polydipsia and hypomania which followed massive 
cortisone therapy. The findings in this case sug: 
gest a derangement in hypothalamic function 
which did not involve the osmoreceptor. The use 
of these combined technics provides a more 
definitive approach to etiological factors responsi- 
ble for the production of the syndrome of diabetes 
insipidus. 


120. Liver blood flow changes in thermal 
injury. Ernest L. Dosson anv GrorGE F. 
WARNER (introduced by Harpin B. Jones). 
Donner Lab. and Dept. of Physiology, Univ. of 
California, Berkeley. 

During a study of shock following thermal in- 


jury in dogs, measurements of the liver blood flovg 


by use of the colloid disappearance rate (Dos 
SON AND JONES, Acta med. scandinav. 144, Supp. 
273, 1952; Dopson, WARNER, FINNEY AND JOIIN- 
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ston, Circulation 7; 690, 1953) have been made. 
‘he half-time of disappearance of intravenously 
injected colloidal chromic phosphate in normal 
dogs anesthetized with sodium pentobarbital is 
quite constant averaging about 1.4 min. In dogs 
in whom the disappearance curve has been de- 
termined within the Ist half-hour (8, 10, 12, 20, 
29 and 30 min.) after thermal injury, there is a 
consistent prolongation of the half-time of disap- 
pearance to about 2.7 min. This prolongation is 
noted before any of the usual signs of secondary 
shock have appeared. Further increase in the dis- 
appearance half-time to as much as 6-7 min. has 
been uniformly noted after the classic signs of 
shock are well developed. Direct measurements of 
the efficiency of colloid removal by the liver show 
no impairment of this function in the Ist hr. after 
thermal injury. The prolongation of the disap- 
pearance half-time noted early is therefore the 
result of depressed liver blood flow and not the 
consequence of faulty removal. However, after 
several hours, there is a progressive reduction in 
the removal efficiency by the reticulo-endothelial 
system. The greatly increased half-times observed 
in this later period probably represent a summa- 
tion of combined decrease in liver blood flow and 
impairment of phagocytic efficiency. (Supported 
in part by the Atomic Energy Commission and 
in part by the Office of Naval Research under 
contract N7onr 29544.) 


121. Slow potential shifts following cerebellar 
stimulation. Max Donpry* anp Ray S&S. 
Sniper. Dept. of Anatomy, Northwestern Univ. 
Med. School, Chicago, IIT. 

Faradization of various cerebellar lobules pro- 
duces slow potential shifts in the following cere- 
bral areas: pericruciate, ectosylvian and supra- 
sylvian. These potential alterations are easily 
reproducible and range up to 1.5 mv in amplitude. 
Electrically-induced cerebral seizures which are 
accompanied by slow potential shifts can be 
modified by cerebellar stimulation, and studies 
are being carried out to determine through which 
thalamic and tegmental centers these alterations 
are activating. All experiments were performed 
on cats under ether and d-tubocurarine. Electrical 
records were taken through nonpolarizable 
calomel half-cell electrodes and visualized in 2 
ways: a) through a SIE-DC amplifier onto the 
face of a cathode ray tube, and 6b) through a 
c:ihode follower thence to a chopper of Goldring- 
O'Leary design and then to a Grass electro- 
eicephalograph. Electrical stimulation was car- 
ried out with a standard electronic stimulator. 


122. Effects of ganglionic blocking agents on 
carotid chemoreceptor activity. A. S. Don- 
ras* AND Mark Nickerson. Dept. of Pharma- 
cology, Univ. of Michigan School of Medicine, 
{nn Arbor. 
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The effect of ganglionic blocking agents on 
carotid chemoreceptor activity, both spontaneous 
and evoked, was studied in cats. A carotid sinus 
nerve was dissected free of the glossopharyngeal, 
its sheath was removed and preparations with 
only a few active fibers were obtained by succes- 
sive thinning of the main stem. Action potentials 
and external carotid pressure were recorded simul- 
taneously from a dual beam oscilloscope. All 
injections were made through the thyroid or 
lingual artery. All quaternary-N blocking agents 
tested (TEA, hexamethonium, pentamethonium, 
pendiomide) depressed spontaneous chemore- 
ceptor activity. Responses to acetylcholine (0.5- 
2.0 ug) or lobeline (5-20 ug.) were delayed in onset, 
smaller and shorter or were completely abolished 
following administration of the blocking agents, 
while chemoreceptor responses to anoxia (NaCN) 
or KCl were unaffected except by very large doses 
of the blocking agents (10-20 mg). In appropriate 
doses, quaternary, and to a lesser degree, tertiary 
blocking agents, increase chemoreceptor activity. 
This response occasionally occurs following the 
first injection of an agent, but is more regularly 
observed with subsequent injections. It is most 
prominent with TEA and hexamethonium. The 
excitatory response exhibits ‘nicotinic’ charac- 
teristics; it occurs only when the receptors are 
partially blocked and disappears when acetyl- 
choline no longer excites the chemoreceptors. The 
latency of the full excitatory response to the 
ganglionic blocking agents is shorter than that of 
the NaCN and acetylcholine responses and equals 
that of the KCl response. It may potentiate NaCN 
and KCl responses and is not inhibited by over- 
ventilation. 


123. Effect of ganglionic blocking agents, 
KCI and NaCN on carotid sinus pressore- 
ceptor fiber activity. A. S. Donvas (intro- 
duced by Mark Nickerson). Dept. of Pharma- 
cology, Univ. of Michigan School of Medicine, 
Ann Arbor. 

The right carotid sinus nerve of cats under 
chloralose-urethane and of dogs under pentobar- 
bital anesthesia was dissected free of the glosso- 
pharyngeal, its sheath was removed and prepara- 
tions of a few active fibers (1-3) were obtained by 
successive thinning of the main stem. The fibers 
studied were of the large and medium groups 
described by Landgren et al. All injections were 
made through the thyroid or lingual artery. Action 
potentials and external carotid pressure were re- 
corded simultaneously from a dual beam oscillo- 
scope. TEA in doses of 0.25-2.0 mg increased the 
sensitivity of receptors innervated by both large 
and medium fibers. In preparations with fibers 
firing once per pulse, the frequency may increase 
to 4 or 5 per pulse, although the blood pressure 
remains unchanged. Hexamethonium has a similar 
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but much weaker effect. Pentamethonium and 
pendiomide do not produce sensitization. NaCN 
in doses of 0.1-1.0 mg and KCl (2-25 ug) exert a 
stimulant action resulting in repetitive firing of 
large and medium fibers unrelated to pressure 
changes. Higher doses of NaCN may depress 
pressoreceptor discharge. Post-mortem tonic 
discharges from pressoreceptor fibers are un- 
affected by large doses (5 mg) of hexamethonium. 
KCl increases the rate of tonic discharge and 
activates quiescent fibers. 


124. Factors determining carbon’ dioxide 
tension of urine. PxHitip J. DorMAn*, W. 
JAMES SULLIVAN* AND Rospert F. Pirts. Dept. 
of Physiology, Cornell Univ. Med. College, New 
York City. 

Pitts and co-workers have related the high 
carbon dioxide tension of alkaline urines to the 
exchange of hydrogen ions for base associated with 
bicarbonate ions leading to the formation of 
carbonic acid. In the absence of carbonic anhy- 
drase in tubular urine, the dehydration of carbonic 
acid was presumed to be sufficiently slow to permit 
urine of high carbonic acid content to be delivered 
into the renal pelves. Kennedy, Orloff, and Ber- 
liner (Am. J. Physiol. 169: 596, 1952) postulated a 
direct relationship between urinary carbon dioxide 
tension and urinary buffer concentration. In a 
series of experiments on 3 dogs under pentobar- 
bital anesthesia, sodium phosphate was infused in 
quantities sufficient to raise the plasma phosphate 
concentration in stepwise increments from normal 
levels to 7.0 millimols/liter. Sodium bicarbonate 
was infused to maintain the plasma level constant. 
In the several experiments bicarbonate levels 
ranged from 28-45 millimols/liter. Under these 
conditions urines were always alkaline. Pre- 
liminary calculations indicate a positive correla- 
tion between urinary pCO, and urine flow, with a 
poorer correlation between pCO: and urinary 
phosphate excretion. A statistical study is in 
progress to evaluate the relative importance of the 
factors of urine flow and phosphate excretion on 
the mechanisms determining the urinary carbon 
dioxide tension. 


125. Response of chest wall, abdomen and 
diaphragm to forced oscillations of volume. 
ArTHUR B. DuBots, ALFRED W. Bropy, Davip 
H. Lewis anp B. FRANKLIN BurRGEsS, JR. 
(introduced by Wiiit1aAM J. RASHKIND). Dept. 
of Physiology and Pharmacology, Grad. School 
of Medicine, Univ. of Pennsylvania, Philadelphia. 
Previous studies tested the frequency response 

of the lung-thorax system to sinusoidal air pump- 

ing at the mouth by comparing airflow into the 
mouth with transthoracic pressure. This permits 
separation of the total impedance to breathing 
into resistive, elastic and inertial components. 
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To test whether the chest wall, abdomen and 
diaphragm move together or as separate systems, 
velocity pick-ups (magnet and coils) were placed 
on the body surface during such sinusoidal pump- 
ing. At 7-11 cycles/sec., velocity over the upper 
anterior chest was in phase with mouth pressure 
in 10 supine subjects and a maximum occurred in 
velocity and displacement (.11 to .24 mm at a 
pump stroke 14 cc). At 5-8 eps, the abdomen 
showed a maximal amplitude (1.3-1.9 mm at pump 
stroke 56 cc), and at 3.44.1 cps the body had a 
maximum head-foot displacement measured by 
the Dock ballistocardiograph in 6 subjects (.14 to 
.29 mm at pump stroke 56 cc). At 1-2 eps the an- 
terior chest and abdominal surface moved nearly 
together, in phase. At higher frequencies, the 
surface motion of the abdomen lagged the upper 
chest and this lag increased caudally. Above 
4 eps the lower chest also lagged the upper. 


126. Influence of ascorbic acid, pantothenic 
acid and protein on the resynthesis of 
adrenal cholesterol after stress. Mary E. 
DuMM AND ELAINE P. Ratu: Dept. of Medicine, 
New York Univ.-Bellevwe Med. Center, New 
York City. 


Pantothenate deficiency is associated with anf 


inability to resynthesize adrenal cholesterol 
following the stress of unilateral adrenalectomy. 
In the present experiments, the influence of the 
protein, pantothenate and ascorbic acid eontent 
of the diet on the restoration of adrenal cholesterol 
following stress has been studied. Male and female 


rats were placed on diets containing either 16 or 


22% protein (casein) and supplemented with 
adequate amounts of all necessary vitamins. Some 
rats received, in addition, very large amounts of 
either ascorbic acid or calcium pantothenate. The 
left. adrenal was removed and analyzed for its 
cholesterol content and at intervals, varying from 
6 hr. to 14 days later, the right adrenal was re- 
moved and its cholesterol content determined. 
The decrease in adrenal cholesterol following 
stress was more prolonged in female than in male 
rats on the same diet. The 16% protein diet ws 
associated with a slower restoration of adrenal 
cholesterol than the 22% protein diet. Supple- 
mentation with large amounts of pantothenate 
did not affect the adrenal cholesterol of rats on 
the 22% protein diet but did increase the post- 
stress levels of adrenal cholesterol of rats on t1¢ 
16% protein diet. The high ascorbic acid diet was 
associated with lower adrenal cholesterol con- 
centrations during the 1st week after stress and 
with increased adrenal cholesterol levels 14 days 
after unilateral adrenalectomy. The significance 
of these changes in modifying the response of 
rats to stress will be discussed. Data on the in- 
fluence of diet on adrenal and body weight will 
also be presented. 
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127. Blood pressure conditioned to pain. 
Ross A. Dykman* anp W. Horstey Ganrr. 
Johns Hopkins Univ., Baltimore, Md. 

In the past 15 years we have shown that cardiac 

a celeration can be as readily conditioned to food 

o: to pain as can the salivary and motor com- 

p nents, and that these cardiac conditional re- 

fl-xes (ers) are adaptable to intervals of time and 

tc variations of the intensities of the unconditional 
reflex (US). Pavlov and Wilhelmj have recorded 
blood pressure changes in the normal dog to 
emotional stimuli. We wanted to find out whether 
blood pressure is conditionable to the extent that 
cardiac acceleration, salivation and movements 
are. The method of Allen and Wilhelmj was used 
for recording, the dog was separated from the 
experimenter, and auditory signals for faradic 
shocks were employed. The blood pressure rise to 
the novel stimuli were eliminated by repetition 
before using faradic shock. In some dogs excita- 
tory and inhibitory signals were used; in others, 

3 excitatory signals representing 3 intensities of 

shock. There was differentiation in the blood 

pressure between the excitatory and inhibitory, 
as well as among the signals for different intensi- 
ties. Thus in the dog ‘Shep’ Tone 256 + (re-en- 

forced by shock) gave an increase from 168/46 

control to 182/74 during the Tone, and T 512 — 

(inhibitory) caused practically no change (174/48 

control to 176/54 during Tone). The blood pressure 

like the conditioned tachycardia usually shows a 

tendency to decrease after some weeks as the dog 

= becomes accustomed to the experiments. Although 

blood pressure is much more difficult technically 
to record in the chronic experiment, these studies 
indicate that blood pressure like heart rate is 
readily conditioned, that it is specific to excitation 
and to inhibition, and that it is probably in deli- 
cate balance with the acquired signals for emo- 
tional events. 


128. Excitability of frog striated muscle 
fibers. Dexter M. Easton (introduced by 
HomMeR WHEELON). Dept. of Physiology and 
Biophysics, Univ. of Washington School of Medi- 
cine, Seattle. 

Individual fibers of the m. sternocutaneus of 
R. pipiens were impaled with two Ling-Gerard 
ultra-microelectrodes. Rectangular, positive, 
Stimulating pulses were delivered through 1 
ele-trode and the membrane responses were 
recorded through the other. The fiber spike was 
usd as a response index in relating current 
Stinulation threshold to the resting membrane 
po'ential. Records of membrane response and 
Stiiuulating current, distorted by the RC charac- 
te: stics of the electrodes, were corrected by com- 
peiisating circuits. With 0.3 msec. shocks, about 
0.2 wA. stimulating current was required. The 
Stiinulating charge of 6 X 107!! coulombs com- 
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pares favorably with Eccles’ (1952) calculation of 

X 10- coulombs for 1 transmission at an end 
plate. Threshold current was less for 3 msec. 
shocks. When recording within 100 u of the stimu- 
lating electrode, spikes evoked during the passage 
of a long pulse were greater in amplitude and 
duration than those arising after the end of the 
pulse (confirming Fatt and Katz, 1951). With 
short shocks near threshold, the development of 
spikes from the electrotonic response occurred 
after a delay inversely related to the intensity of 
stimulation. With weak shocks, latencies up to 
2 msec. were seen. The delayed spikes may be up 
to 10% less in amplitude than the undelayed 
spikes. (This investigation was supported in 
part by a research grant, B462, from the Natl. 
Inst. of Neurological Diseases and Blindness, 
PHS.) 


129. Intercoronary arterial anastomoses in 
young pigs and mongrel dogs. RicHAarRD W. 
EcxsTEIN. Depts. of Medicine and Physiology, 
Western Reserve Univ., Cleveland, Ohio. 

The left chest was opened in pentobarbitalized 
pigs (6-11 wks. old) (21.3-15.9 kg). The ramus 
descendens anterior was cannulated for measure- 
ments of coronary flow with a rotameter, retro- 
grade flow and pressure, and oxygen consumption. 
Samples drawn from aorta and magna cordis were 
analyzed for oxygen content. Flow responses were 
tested following anoxia and vasodilators. After 
death the ramus descendens was injected with 
dilute India Ink followed by a barium sulfate 
gelatin mixture at 100 mm Hg 30 see. at 45°C. 
The hearts were opened by the Schlesinger 
method, x-rayed, and the ink-stained area cut out 
and weighed. The average retrograde flow in 7 
pigs with mean aortic pressures from 70-90 mm 
Hg was 1.2 cc/100 gm/min. (S.D. + .8;S.E.+ .11). 
Average peripheral descendens pressure was 
10.9 mm Hg (S.D. + 1.5; S.E. + .06). Average 
coronary flow was 81 cc/100 gm/min. (S.D. + 
20.5; S.E. + 7.7). Average oxygen consumption 
was 8.9 cc/100 gm/min. (S.D. + 1.1; S.E. + .04). 
Twelve hearts were injected and none showed 
evidence of interarterial anastomoses. Studies on 
26 mongrel dogs revealed a larger average retro- 
grade circumflex flow of 6.4 cc/100 gm/min., with 
a wide range from 0.8-29 cc. Likewise, the average 
peripheral pressure was 13.9 mm Hg, with a range 
from 7-28 mm Hg. Coronary flow, oxygen con- 
sumption, coronary venous oxygen levels, and 
coronary flow responses were approximately equal 
in pigs and dogs. 


130. Anethole, sodium salicylate and glyco- 
gen deposition in adrenalectomized fasted 
rat. ABRAHAM EDELMANN, Rosert L. BoGNER* 
AND RosBeErT STEELE. Depts. of Biology, Brook- 
haven Natl. Lab. and College of Pharmacy, St. 
John’s Univ., Brooklyn, N. Y. 





40 FEDERATION PROCEEDINGS 


Anethole has been shown to prevent glycogen 
deposition in the adrenalectomized fasted rat 
given cortisone or lipo-adrenal extract. To ascer- 
tain whether this antagonism includes the con- 
version of supplied glucose to glycogen, salt- 
maintained adrenalectomized rats were given 200 
mg of glucose by stomach tube 1 hour after intra- 
peritoneal injection of either anethole (50 or 100 
mg/rat) or sodium salicylate (250 mg/kg) in cot- 
tonseed oil and, as a control, cottonseed oil. Liver 
glycogen values were determined 2 hours after the 
glucose administration. These values were less 
than 0.1 mg/gm liver in the treated rats and were 
well below those of the controls which ranged 
from 5-30 mg/gm. It appears, therefore, that 
anethole and sodium salicylate prevent the deposi- 
tion of glycogen in the livers of fasted adrenal- 
ectomized rats, in part at least by preventing the 
conversion of glucose to glycogen. The possibility 
that these substances might cause more fed glucose 
to be converted to CO: was tested with uniformly 
tagged C™ glucose. The amount of tagged glucose 
carbon converted to respiratory CO2 was found to 
be unchanged by salicylate given in doses suffi- 
cient to prevent glycogen deposition in the liver. 


131. Development of temperature regulation 
in the dog. H. E. Eperstrom, CLayton JEN- 
SEN*, JOHN LINFooT* AND RoBerT UNDERDAL*. 
Dept. of Physiology and Pharmacology, Univ. of 
North Dakota Med. School, Grand Forks. 

Dogs of various ages were exposed to cold and 
hot environments without anesthesia in an at- 
tempt to determine the age at which homeothermy 
developed. Adult animals maintained relatively 
constant rectal temperatures without apparent 
discomfort in the 2 air temperature ranges used 
(0-2°C and 39-41°C). In the cold environment 
shivering was conspicuous in the adult animals, 
but in the newborn this was absent or ineffective 
during the Ist week or 10 days after birth. A rapid 
drop in rectal temperature was observed the first 
few days after birth, but the rate of temperature 
drop became progressively slower with age, until 
at 2 or 3 weeks after birth the rectal temperature 
remained fairly constant in the cold environment. 
In the hot environment the rectal temperature 
increased rapidly in the newborn animals, despite 
the appearance of a distinct panting response as 
early as 3 days after birth. Resistance to heat was 
poor until the animals were 3-4 weeks of age, when 
the ability to maintain a relatively constant rectal 
temperature under the conditions described was 
acquired. (*This investigation was supported in 
part by research grant G-3772 from the Public 
Health Service, Natl. Insts. of Health.) 


132. Electrotonus in mammalian central 
nervous system axons. GEORGE EISENMAN 
AND DonaLp O. RupIn (introduced by HENRY 
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K. Brrcuer). Anesthesia Lab., Harvard Med, 

School at the Massachusetts General Hosp., Boston. 

The method for obtaining preparations of 
mammalian central nervous -system tracts, a 
description of their action potential in vivo and 
in vitro, and the establishment of their functional 
normalcy in vitro have been published (Rubin 
AND EISENMAN, Science 114: 300, 1951; J. Gen. 
Physiol. 36, 643, 1953; J. Gen. Physiol. In press). 
Certain salient results of an investigation now 
in progress of the core conductor properties of 
central axons are presented here. The electrotonus 
of central axons produced by applied rectangular 
currents exhibits discrete fast and slow com- 
ponents, both with significant extrapolar distri- 
bution. Both components are comparable in their 
general features to those described by Lorente de 
N6 for frog nerve. (In this respect it is of interest 
to note that the ground substance of spinal funic- 
uli presumably differs from that of peripheral 
nerve in the absence of collagenous connective 
tissue elements [and epineurium] and the promi- 
nence of glia.) The spatial distribution, temporal 
development, and the relation of magnitude to 
applied current of these components are briefly 
described. Preliminary calculations of the elec- 


tronic ‘constants’ of central axons are offered and & 


compared to corresponding measurements avail- 
able in the literature for other neural tissues. The 
electrotonus of dorsal column axons is consistent 
under the schema formulated by Lorente de Né 
with the description of action potential and 
membrane properties presented elsewhere (loc. 
cit.). For example, the unusually large negative 
after-potential is associated with prominent slow 
catelectrotonus, and the absence of a positive 
after-potential following single volleys is corre- 
lated with the absence of post cathodal over- 
shootings of the membrane putential with sub- 
rheobasic polarizing currents. The operational 
concepts of Lorente de N6é have been found com- 
pletely adequate to cover all observations made 
to date on central axons. 


133. Modifying actions of  anti-cholin- 
esterases on myoneural relaxants. C. H. 
Euurs, A. Liuoyp Wwnucx*, Stata Norton’ 
AND Epwin J. DE Brer*. Wellcome Research 
Labs., Tuckahoe, N. Y. 

The role of anticholinesterases in modifying the 
actions of neuromuscular blocking agents is 
important in view of current interest in succiny!- 
choline hydrolysis. In the present study 3 anti- 
cholinesterases and 4 blocking agents were 
examined systematically in cat muscle-nerve 
preparations. The 4 relaxant drugs were succiny!- 
choline and decamethonium (2 depolarizing 
agents) and d-tubocurarine and Flaxedil ( 
competitive blocking compounds). Compound No. 





Ma 


§3- 
pen 
ant 
he ( 
dep 
NU 
phe 
abo 
cho 
ants 
laxe 
dep 
Con 
han 
on | 
NU 
whe 
chol 
ated 
tion 
‘pse 
inti 
ager 


day- 
of T; 
tions 
0.1-0 
ing 1 
for t 
from 
majo 
by 1. 
use § 
proce 
tion | 
taine 
of co 
ACT! 
test, 
at a 

and g 
that f 
meth 
Const 
these 
2 com 


March 1954 


53-67, 1,5-bis-(allyldimethylammonium phenyl) 
penta-3-one di bromide, reported to be a specific 
antagonist to ‘true’ cholinesterase, was shown to 
be capable of antagonizing relaxant drugs of both 
depolarizing and competitive types. Compound 
NU-683, trimethyl-(2-dimethylearbamyloxy-5- 
phenyl) benzylammonium bromide, which in 
about 200 times more inhibitory toward plasma 
cholinesterases than toward true cholinesterase, 
antagonized the effects of competitive type re- 
laxants, but prolonged the action of those of the 
depolarizing type. Physostigmine behaved like 
Compound NU-683. Compound No. 53-67 en- 
hanced the contracture produced by acetylcholine 
on the isolated frog rectus. Physostigmine and 
NU 683 were markedly weaker in this respect, but, 
whereas No. 53-67 showed no effect on succinyl- 
choline, both physostigmine and NU 683 potenti- 
ated succinylcholine. The results of this investiga- 
tion emphasize that ‘true’ cholinesterase and 
‘pseudo’ cholinesterases play different roles in the 
intimate mechanics of the actions of blocking 
agents at the myoneural junction. 


134. Purity of growth hormone prepared by 
different methods. S. Exiis* ann H. M. 
Evans. Inst. of Exptl. Biology, Univ. of Cali- 
fornia, Berkeley. ; 
Growth hormone prepared with strict adherence 

to the published procedures of Wilhelmi, Fishman 

and Russell (J. Biol. Chem. 176: 735, 1948) and Li 

and Pedersen (J. Biol. Chem. 201: 595, 1953) has 

been examined for contamination by other an- 
terior pituitary hormones. Using the 4-day histo- 

logical repair test in 2-week post-operative 40- 

day-old hypophysectomized rats for the assay 

of TSH, ICSH and ACTH, these growth prepara- 
tions show the presence of TSH and ICSH at 
0.1-0.3 mg, and ACTH at 10-mg. doses. In study- 
ing the solubility properties of growth hormone 
for the purpose of effecting a better separation 
from TSH and ICSH it has been found that the 

Major portion of growth activity is precipitated 

by 1.5 m NaCl at px 4.0. It is thus unnecessary to 

use 5 mM NaCl precipitation as required by the Li 

procedure. By substituting 1.5 m NaCl precipita- 

tion at pH 4, growth preparations have been ob- 
tained with the following minimum effective doses 
of contaminants: TSH 2-5 mg, ICSH > 10 mg, 

ACTH > 10 mg. By the ascrobie acid depletion 

test, minimal stimulation of the adrenal is evident 

at a 1 mg dose. Electrophoretic studies in px 4 

and 9.6 buffers of low ionic strength (0.015) show 

that growth hormone prepared by any of the above 
m:thods consists of 2 very closely similar proteins. 


Constant solubility studies further indicate that * 


these preparations form solid solutiuns of at least 
2 components. 
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135. Autonomic response to cerebellar stimu- 
lation in unanesthetized cat. J. D. Emer- 
son*, J. M. Bruun, J. O. Fotey* anp G. M. 
EMERSON*. Depts. of Physiology and Anatomy, 
Med. College of Alabama and Univ. of Alabama 
School of Dentistry, Birmingham. 

It has been reported previously, from this as 
well as from other laboratories, that cerebellar 
stimulation produces autonomic effects. Most of 
the previous results were obtained on lightly 
anesthetized or curarized animals. In this in- 
vestigation the autonomic effects of cerebellar 
stimulation, in the complete absence of anesthe- 
sia, chemical restraint and surgical trauma, have 
been studied by the use of chronic implanted 
electrodes. Points have been found in the posterior 
portion of the anterior lobe and adjacent folia of 
Crus I of the ansiform lobule which when stimu- 
lated produced: a) bladder contraction, 6) bladder 
relaxation, c) pupillary dilatation and d) pupillary 
constriction. The probabilities of these responses 
being due to chance ranged from P < 1 X 10% 
to P < 1 X 10~. Most points stimulated produced 
both autonomic and somatic responses; however, 
some points were found which gave only 
autonomic or only somatic responses. In any case 
the response(s) was constant for a given point 
during each session and from session to session. 
(Supported in part by a PHS grant * B-107(C).) 


136. Modification of composition of rabbit 
marrow fat following subcutaneous acetyl- 
phenylhydrazine. J. D. Evans, Jupitx 
BaKER* AND M. J. OppENHEIMER. Dept. of 
Physiology, Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Rabbits chronically poisoned by repeated sub- 
cutaneous injections of acetylphenylhydrazine 
exhibit a marked anemia accompanied by in- 
creased marrow cellularity and decreased marrow 
fat. By spectrophotometric analysis of alcohol- 
ether extracted marrow it has been shown that 
the absolute quantities of linoleic, linolenic, arach- 
idonic, pentaenoic and oleic acids decrease after 
acetylphenylhydrazine poisoning as do also the 
absolute quantities of total saturated fatty acids. 
Iodine numbers of marrow fat decline from an 
average of 97.5 in control animals to 76.3 in rabbits 
receiving acetylphenylhydrazine. Comparison of 
the percentage composition of marrow fat reveals 
a reduction in linoleic and linolenic acids in the 
poisoned animals but an increase in arachidonic, 
pentaenoic, oleic and total saturated acids. These 
data are interpreted to mean that an especially 
active mechanism exists for the preferential dis- 
appearance of the di-and-tri- polyethenoid fatty 
acids. The fate of the fat disappearing from the 
marrow is obscure. Jn vitro studies give evidence 
that marrow fat is not used in situ and suggest 
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that transport mechanisms deliver it to other body 
parts. In this study, the experimental rabbits 
gained an average of 24% above their initial 
weight, exhibiting visceral enlargement and de- 
position of perinephric fat. Limited study of the 
spleen and liver shows that though these organs 
are enlarged after acetylphenylhydrazine they do 
not store the fat lost from the marrow. Analysis 
of perinephric fat reveals a close chemical simi- 
larity to marrow fat, and suggests that some 
marrow fat may be redeposited at this site. 


137. Effects of adrenal medullary hormones 
on antidiuretic substance (ADS) in blood. 
W. J. EversoLe anv F. A. Grere*. Dept. of 
Biology, Univ. of New Mexico, Albuquerque. 
Assays of antidiuretic activity in sera from 

rats were carried out by the method of Ames and 

van Dyke (1952). The animals used for detection 
of ADS activity were rendered diuretic by the 
administration of water and ethanol. The bladder 
was cannulated and an hypodermic needle was 
inserted into the saphenous vein and secured in 
position with tape. Ninety minutes following 
hydration urine collections were made and re- 
corded at 10-min. intervals. Test samples of serum 
or Piiressin were injected into the saphenous vein 
at appropriate intervals. Estimations of anti- 
diuretic activity were made by comparing the anti- 
diuretic effect of material to be assayed with that 
obtained from known amounts of Pitressin in the 
same assay rat. Serum obtained from tranquil 
rats by decapitation did not exhibit antidiuretic 
properties. Serum obtained from rats exposed to 
ether anesthesia for 5 min. showed ADS equivalent 

to approximately 0.18 milliunits of Pitressin in 1 

ml of serum. Administration of either 100 ug/100 

gm of epinephrine or 20 ug/100 gm of norepineph- 

rine to etherized rats did not appreciably alter 
the concentration of ADS in their sera. Serum 
from rats given morphine sulfate (1 mg/kg) 

showed ADS equivalent to approximately 0.11 

milliunits of Pitressin in 1 ml of serum. Serum 

obtained from rats given morphine sulfate and 
medullary hormones in the same doses as men- 
tioned above showed no antidiuretic activity. 

These results are interpreted as indicating that 

1) 1 mg/kg of morphine sulfate is a lesser stimu- 

lant to the pars nervosa than is a 5-min. exposure 

to ether; 2) adrenal medullary hormones may 
inhibit the release of antidiuretic hormone. 


138. Placental glycogen and alkaline phos- 
phatase: comparative distribution and 
effects of experimentation. A. N. Faumy 
AND A. St. G. HuecGett (introduced by S. R. M. 
Reynowps). Dept. of Physiology, St. Mary’s 
Hosp. Med. School, London, England. 

The histochemical distribution of glycogen 

(Best carmine and Bauer-Feulgen, latter more 

sensitive) and of alkaline phosphatase (Danielli’s 
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1946 modification of Gomori’s method) was ii- 
vestigated in the placentas of ruminants (sheep 
and goat), the cat, rodents (mouse, rat, rabbi, 
and guinea pig) and in the human. The following 
points were found: /) In the sheep glycogen is 
absent in the cotyledon, but present in the inter- 
cotyledonary zone. Alkaline phosphatase is found 
mainly in the decidual part although only slight 
enzyme activity in the chérionic villi tips. 2) In 
the rodent and in man alkaline phosphatase is 
present in the syncytiotrophoblast and absent 
from the maternal part of the placenta. 3) Alkaline 
phosphatase and glycogen never appear together 
in the same cell. Where one or the other increases 
or decreases with placental aging, the second may 
disappear or appear in that cell. 4) Adrenaline and 
single doses of insulin in rodents cause no change 
in alkaline phosphatase or glycogen, but phlo- 
rhizin and repeated doses of insulin and killing the 
fetus diminish both. 5) Thyroid extract, pro- 
gesterone, cortisone and testosterone diminish 
phosphatase, but not glycogen. 


139. Changes in O, and COQ: stores of the body 
during the ‘unsteady state.’ L. EK. Farui* 
AND H. Raun. Dept. of Physiology and Vital 
Economics, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

The ‘steady state’ may be defined as that state 
during which there is no change in O2 and COz 
stores of the body. The respiratory gas exchange 
is then equal to the metabolic gas exchange in the 
tissues. Any alteration in cardiac output, alveolar 
ventilation or inspired gas composition, alone or 
in combination, will alter these stores, producing 
temporarily an ‘unsteady state,’ during which the 
ventilatory O2 and CO: exchange is equal to the 
metabolic gas exchange plus or minus the quantity 
of gas which is being removed from or added to 
the stores. The O2 stores are small, largely con- 
fined to the blood and quickly altered. The bulk 
of the CO: stores is in the tissues (excluding the 
bone) which contain about 3 times as much as the 
total blood. They are adjusted slowly and a new 
steady state is reached sooner for O»2 than for CO.. 
A 4-parameter chart is presented, from which the 
overall changes in body stores can be calculated 
for any changes in arterial and venous gas ten- 
sions. The whole body CO: stores are based upon 
experimental findings in dogs, which yield abou 
1.6 ec/1 kg body weight/1 mm COz:. Examples arc 
given illustrating the changes in absolute gas 
stores and exchange ratios when the cardiac out- 
put, alveolar ventilation or inspired gas tensions 
are altered. 


140. A sodium-retaining factor in dog adrenal 
venous blood. Gorpon L. FARRELL (introduced 
by J. M. WeRLE). Dept. of Physiology, Western 
Reserve Univ., Cleveland, Ohio. 

A potent sodium-retaining fraction (fraction 8) 
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ha- been isolated from extracts of dog adrenal 
ve ious blood by paper chromatography (FARRELL 
asp RicHarps, 1953). Fraction 8, which is one of 
11 fractions found in dog adrenal venous blood, 
cl romatographs in the same area as cortisone on 
p: per in the system propylene glycol-toluene. It 
al sorbs near 240 my in U.V. and reacts with 
phenylhydrazine to yield a product absorbing 
miximally at 390 my. On rechromatography of 
simples of fraction 8 on paper (propylene glycol- 
toluene) an additional component was found, a 
A'-3-ketone which did not react with phenyl- 
hydrazine to give a 390 mp maximum. To investi- 
gute this lack of homogeneity a sample of fraction 
8 (incompletely separated from fraction 7) was 
acetylated and chromatographed 903 hours in 
the system propylene glycol-hexane described by 
Savard. Five subfractions were found; all except 
subfraction 5 absorbed near 240 my in the U.V. 
Subfractions | and 5 reacted with phenylhydrazine 
to absorb maximally at 390 my; subfractions 2, 3 
and 4 did not. All subfractions were subjected to 
enzymatic hydrolysis with acetylcholinesterase 
and assayed for sodium-retaining activity in the 
adrenalectomized rat. Subfraction 4 was highly 
active while the remaining subfractions including 
the runoff were devoid of activity at the dose 
levels tested. : 


141. Inotropic reactions of driven rat ventri- 


cle in nitrate Ringer’s. GrorGce A. FEIGEN, 

DANIEL DeEvor*, CLtay THomMsoN* AND Tom 

TaketTa*. Dept. of Physiology, Stanford Univ., 

Stanford, Calif. 

The effects of treatment with glucose and k- 
strophanthoside were assessed on ventricle strips 
contracting in chloride- and in nitrate-Ringer’s. 
After preliminary standardization on ‘complete’ 
solutions (FEIGEN et al., Stanford M. Bull. 10: 
89, 1952), the muscles were exposed to a calcium- 
poor, glucose-free medium in order to induce 
tiring. When the activity had declined to 50% of 
the standardization value the strips were exposed 
to a solution containing one of the factors to be 
tested and, after 25 min. incubation, they were 
treated with a solution containing both factors. 
The inotropic responses of fatigued ‘nitrate’ 
muscles to the addition of glucose and to the 
sibsequent addition of k-strophanthoside were 

‘gnificantly greater than those of the ‘chloride’ 

‘oup. No response was obtained by treating any 
> the substrate-depleted muscles with k-strophan- 

‘oside in the absence of glucose, and it was 

ited that such prior treatment with glycoside 
» ways decreased the response to the subsequently 
« ded glucose. The reduction was less severe if 

ucose and k-strophanthoside were added simul- 
t neously. Owing to the fact that the glycogen 
content of the muscles surviving in the absence 
©! substrate was low, it can be presumed that the 
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oxidative synthesis of ~ph was severely reduced; 
hence any maneuver (such as the addition of k- 
strophanthoside or a similar agent, WoLLEN- 
BERGER AND Karsu, J. Pharmacol. & Exper. 
Therap. 105: 477, 1952) that tends to increase 
contractile activity by accelerating ~ph break- 
down, would be limited in its effectiveness by the 
amount of oxidizable substrate present. The 
failure of substrate-depleted ventricles to respond 
fully to glucose after a 25 min. period of pre- 
treatment with k-strophanthoside is readily evi- 
dent from the preceding discussion. (Supported 
in part by Stanford Med. Research Funds and by 
ONR contract N6 25137.) 


142. Alterations in transcapillary exchange 
and hemodynamics in monkeys subjected 
to whole body x-radiation. Cari B. Frer- 
RELL,* M. Don TuRNER* AND RicHarp R. 
OvERMAN. Division of Physiology and Clinical 
Physiological Lab., Inst. of Clinical Investiga- 
tion, Univ. of Tennessee College of Medicine, 
Memphis. 

A study has been made to determine what 
changes might occur in the transcapillary ex- 
change of Na and K and in hemodynamics of 
monkeys 24 and 48 hr. following whole body x- 
radiation at dose levels of 400 and 500 r. Monkeys 
serving as their own controls were injected intra- 
venously with T-1824 and either Na™ or K*. 
Analysis of rapidly taken serial blood samples 
from the anesthetized animals permitted accurate 
construction of early disappearance curves which 
were used for determining changes in hemo- 
dynamics or transcapillary exchange of ions. From 
these time concentration curves studies were 
made on cardiac output, plasma volume, circula- 
tion time and disappearance rates of T-1824, 
Na* and K*?. These determinations clearly indi- 
cate that the plasma volumes of the x-radiated 
animals were elevated over those of the controls, 
both in the 24 and 48 hr. studies and at both the 
400 and 500 r dose levels. The disappearance rate 
of Na** from the vascular system of the experi- 
mental animals is consistently increased over the 
controls irrespective of the postradiation times 
and dose levels. The disappearance rate of K*? 
shows the same directional change as does Na”, 
but sufficient studies have not been made at this 
time to warrant a conclusive statement concern- 
ing K*. 


143. Incidence and types of neoplasms in 
x-irradiated rats following protection by 
post-irradiation parabiosis. JoHN C. FIn- 
ERTY, ROBERT T. BINHAMMER*, MARTIN SCHNEI- 
DER* AND A. W. B. CunninGHAM*. Depts. of 
Anatomy, Radiology and Pathology, Univ. of 
Texas Med. Branch, Galveston. 

Forty-four female Holtzman rats which had 
been exposed to a single dose of 700 r total-body 
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x-radiation (the LD), 30 days, in this laboratory) 
were observed for late effects of irradiation. Sur- 
vival after such high dosage was made possible 
by the protection from lethal radiation effects 
afforded by post-irradiation parabiosis. The 
treated rats were surgically separated from their 
non-irradiated partners 30 days or less after ir- 
radiation and pairing and observed for the dura- 
tion of their lives. All of those which survived 
long enough developed cataracts severe enough 
to render the entire lens opaque between the 9th 
and 12th months after irradiation. Thirty-eight 
tumors of various types were observed in 23 of the 
44 rats. Of these, 24 are considered malignant and 
14 benign. The tumors appeared in all regions of 
the body, with greatest incidence in the groin and 
scapular area, and have been classified as: car- 
cinoma, 15; sarcoma, 8; meningioma, 1; glom- 
angioma, 1; and adenoma, 13. No tumors of lym- 
phoid origin have been found, and most of the 
growths have been subcutaneous, in contrast to 
similarly induced neoplasms described by other 
authors. Sixteen non-irradiated partners were 
observed during their life span and exhibited no 
‘ataracts and no tumors. (Supported by Natl. 
Cancer Inst., PHS.) 


144. Liver regeneration following complete 


arterialization and increase in hepatic 


blood flow. BERNARD FISHER, CLEM Russ, AND 
E.R. FisHer (introduced by CAMPBELL MosgEs). 
Dept of Surgery, Addison H. Gibson Lab., Univ. 
of Pittsburgh, Pittsburgh, Pa.,and NIH, Bethesda, 
Md. 


To elaborate the thesis that portal blood is not 
essential for liver regeneration and that the latter 
is a factor quantitatively related to blood flow, a 
technique previously reported in detail, diverted 
the portal stream and increased hepatic blood flow 
in healthy mongrel dogs averaging 12 kg in weight. 
This was accomplished by end to side portacaval 
shunt and the interposing of an autogenous ex- 
ternal jugular vein graft from the proximal portal 
vein to the aorta distal to the renal arteries. 
Following 43% hepatectomy in the group (A) 
liver regeneration was compared with animals 
having a normal hepatic blood supply and 43% 
hepatectomy (B) and a group with end to side 
portacaval shunt and hepatectomy (C). Quantita- 
tive estimations of liver blood flow using the 
bromsulphalein method were made on unanes- 
thetized animals in all groups. Group A regener- 
ated approximately 100% of liver in 30 days follow- 
ing hepatectomy, group B 80%, and group C 
exhibited no liver regeneration. Liver protein, 
lipid and glycogen analyses, wet weight and 
histologic studies, all indicate that the increase 
in liver mass following partial hepatectomy in 
group A is not due to a pooling of blood in the 


PROCEEDINGS 


Volume 18 


liver or an increase in liver lipids. It is concluded 
that portal blood is not necessary for complete 
liver regeneration and that the latter quantita- 
tively parallels hepatic blood flow. (Aided by 
PHS grant A-369.) 


145. Influence of CQO, retention upon _ the 
ventilatory drive. A. P. FisHmMan, P. Samev* 
AND A. CouRNAND. Dept. of Medicine, Columbia 
Univ., New York City. 

In patients with pulmonary emphysema com- 
plicated by chronic CO, retention and arterial 
hypoxemia, the ventilatory response following 
increase in Fico, is considerably less than normal. 

Several’ mechanisms have been suggested: 1) 

Reduced sensitivity of the respiratory center due 

to chronic hypercarbia; 2) Increased buffering 

sapacity of the blood due to increased alkali re- 
serve and polycythemia; 3) Partial relief of ar- 
terial hypoxemia; and 4) Low ventilatory ca- 

pacity. These possibilities were investigated in 17 

emphysematous patients with CO, retention by 

relating chemical stimuli in arterial blood to 
ventilatory response following increase in Fico. 

Their responses were compared to 1) 15 emphysem- 

atous patients without COs» retention, 2) 8 normal 

subjects, 3) 12 patients with either (a) altered 
buffering capacity (anemia, polycythemia, am- 
monium chloride acidosis, sodium bicarbonate 
alkalosis), (b) diffuse pulmonary granulomatosis 
and (c) congestive heart failure. The results in- 
dicate that the diminished ventilatory response 
to increased Paco, is characteristic only of the 
group of emphysema with CO: retention. Repeated 
studies of this group during 15 months of adminis- 
tration of a carbonic anhydrase inhibitor 

(Diamox), demonstrated that responsiveness is 

not restored by return of Paco, and alkali reserve 

to normal; nor, at this stage, is it affected by the 
level of arterial hypoxemia, px or red cell mass. 

Furthermore, the ventilatory response to exercise 

eliminated the reduced ventilatory capacity as 

the mechanism limiting the augmentation of 
ventilation while breathing increased Fico:. 

These results suggest permanent injury to the 

respiratory center. 


146. Effects of azide and electrical polariza- 
tion on refractory period in frog single 
nerve fibers. R. FirzHuGu (introduced }y 
FRANK Brink, JR.). Biophysics Dept., Johns 
Hopkins Univ., Baltimore, Md. 

The absolute refractory period of a frog’s single 
nerve fiber was definited as the minimum stimulus 
interval at which the 2nd response to a pair of 
stimuli disappeared; this minimum interval oc- 
curred only for a single value of test stimulus 
intensity 3-4 times threshold, instead of for «ll 
test stimuli above a certain value, as is found for 
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whole nerve. In a flow chamber, treatment with 
sodium azide in concentrations greater than 0.45 
m\t caused the refractory period to rise at a slowly 
increasing rate. These concentrations eliminate 
the activity respiration and also part of the resting 
respiration. Smaller concentrations (0.2-0.3 mm) 
which inhibit only the activity respiration did not 
change the refractory period. The removal of the 
epineurium decreased by more than one-half the 
initial rate of rise of refractory period in 0.5 
ma azide. During 5 hr. in 5.0 mm azide, the re- 
fractory period increased by a factor of 20-30, 
but the threshold increased only 50%. Inexcit- 
ability occurred shortly thereafter. Until inex- 
citability occurred, an anodal polarizing current 
10 times rheobase eliminated most of the increase 
of refractory period caused by 5.0 mo azide. Since 
azide is known to act as an inhibitor of oxidative 
phosphorylation, the results suggest another link 
between metabolic processes, localized in mito- 
chondria, and the electrical polarization of the 
nerve membrane. 


147. Supersensitivity in eye of cat and rabbit 
following sympathectomy. Davip G. FLEM- 
ING (introduced by Guy N. LoorspourRow). 
Dept. of Physiology, Univ. of Kansas, Lawrence. 
The effects of unilateral extirpation of the 

superior cervical ganglion on the eye were in- 

vestigated. Rabbits examined 2 wk. after the 
operation exhibited the symptoms of Horner’s 

Syndrome. The denervated structures demon- 

strated a definite supersensitivity to epinephrine. 

The pupil dilated, the nictitating membrane 

withdrew, and the lens flattened. A second series, 

an investigation of the time required sor super- 
sensitivity to appear, used the same operative 
procedure as the first. After the operation, the 
lens became myopic but approached normality in 
5 days. The hypersensitivity appeared after 2 
days, reached a peak in 6 to 8, and tampered off 
after 6 wk. to a steady state which was slightly 
greater than the normal response. A third series 
on cats gave essentially the same results. The 
denervated eye went 1.8 diopters myopic the day 
after the operation, but returned to normal in 
three. The supersensitivity appeared on the 2nd 
day, reached a peak in 5 to 6 and disappeared in 

35 days. The mechanism which effects distance 

accommodation demonstrates the characteristics 

o! the muscular coat in:the wall of blood vessels. 

This is in accord with the modified theory of ac- 

commodation advanced by Morgan. He states that 

the tone of the blood vessels in the ciliary body 
determines its size which, in turn, affects the 
tension exerted by the zonule on the lens. This 
theory would explain why stimulation of the 
ccrvical sympathetic nerve causes the lens to 
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flatten whereas excision of the nerve has no 


permanent effect on accommodation. 


148. Effects of confining perspiration near the 
skin. G. EpGar Fo.ik, Epwarp W. SyBiL* AND 
STEVEN M. Horvatu. Slate Univ. of Iowa, Lowa 
City. 

The effects of vapor barriers over clothing 
consisting of 3 layers of underwear were compared 
with the effects of these barriers worn outside the 
first layer and under 2 layers. Twenty-eight paired 
experiments included measurements on 2 inactive 
subjects and on 5 subjects who walked at a cost 
of 108-225 cals/m2/hr. or took periodic exercise 
for 7 hr. at a minimum cost of 64 cals/m?/hr. Or- 
dinarily the vapor-barrier clothing was sealed 
to the skin at all openings. The same results were 
obtained on all exercising subjects (12 paired 
experiments). At weighed mean skin temperatures 
ranging from 32.9°-37.3°C (ambient temperature 
24 + 1.5°C), body weight losses in all pairs of 
experiments were greater when the impermeable 
layer was next to the first layer of clothing (bar- 
rier-in) than when it was on the outside (barrier- 
out). In barrier-in experiments perspiration 
accumulation in the layers of clothing was larger 
and evaporation from face and hands was approxi- 
mately 42% greater than in barrier-out experi- 
ments. A_ significantly greater rise in rectal 


temperatures during activity occurred in the 
barrier-in experiments. Directly opposite results 
were obtained on two of the same subjects in the 
4 experiments in which they remained inactive for 
7 hr. There was a marked reduction in production, 
accumulation, and evaporation of perspiration 


when the barrier was near the skin. Further 
studies are planned with low sweating levels since 
under these conditions the trunk may behave 
like the extremities which also show a reduction 
in accumulation of perspiration when an imper- 
meable barrier is worn near the skin. 


149. Proportion of: the’ respiratory dead 
space contained within the lungs. B. 
FoLtKow* aNp J. R. PAPPENHEIMER. Dept. of 
Physiology, Harvard Med. School, Boston, Mass. 
The respiratory dead space may be considered 

to consist of 2 principal components. The Ist 

component is in series with the lung alveoli; it is 
represented anatomically by the respiratory 
passages leading to all alveoli which are venti- 
lated. The 2nd component is not so easily defined 
anatomically; from a functional point of view it 
may be considered to consist of alveoli which are 
ventilated but poorly perfused. This component 
of the dead space is in parallel with the functional 
alveoli. We have developed methods to measure 
the volume of each component in anesthetized 
cats. Approximately 25% of the series dead space 
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is normally located in the bronchial tree below 
the bifurcation of the trachea. This was deter- 
mined by measuring the total series dead space 
before and after removal of 1 lung. The mean 
volume of the series dead space is relatively in- 
dependent of the tidal volume but is appreciably 
affected by changes in mean pressure difference 
across the lungs. Pharmacological agents which 
constrict or dilate the bronchioles do not produce 
substantial changes in the series dead space. The 
parallel dead space is negligible under normal 
conditions. After tying 1 pulmonary artery, 
however, it becomes equal to about } the tidal 
volume and varies in proportion to the difference 
between tidal volume and series dead space. Both 
components of the respiratory dead space can be 
estimated from relatively few respiratory quanti- 
ties. Analysis of data in the literature suggests 
that a large parallel dead space is present in the 
lungs of patients with emphysema. 


150. Pulmonary diffusing capacity at different 
lung volumes. R. E. Forster II, W. A. Bris- 
coE* AND D. V. Bates*. Dept. of Physiology and 
Pharmacology, Grad. School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

Relative changes in pulmonary CO diffusing 
capacity (Dco) with changes in total lung volume 
were estimated by 2 independent methods. First, 
we determined Dco by the modified Krogh breath- 
holding-technique (Federation Proc. 11: 47, 1953) 
at 3 lung volumes :—near-residual volume, func- 
tional residual capacity, and near-maximal lung 
volume. Because the expired alveolar CO concen- 
tration does not decrease exponentially with time 
of breathholding, for purposes of comparison we 
computed an average Dco for the first 10-sec. 
interval. In the 2nd method the subject inspired 
a low concentration of CO (about 0.1%) from the 
bag and expired through an infra red CO meter 
into the box of a closed Donald-Christie type of 
apparatus. A pressure transducer connected to 
the box recorded tidal volumes. The output of the 
CO meter gave a continuous record of end ex- 
piratory CO concentration. The subject main- 
tained a constant respiratory rate and depth at 
the 3 lung volumes for periods long enough to 
produce a constant end-expiratory CO concentra- 
tion. Any change in Dco should have been re- 
flected in a change in end-expiratory CO concen- 
tration. Preliminary data on 2 normal subjects 
from both methods indicate that Dco does not 
increase appreciably with increasing lung volume. 
We believe the disagreement between our results 
and those of Krogh (J. Physiol. 49: 271, 1915) can 
be explained on the basis of uneven pulmonary 
distribution of inspired gas. 


151. Electrolyte transport in aglomerular 
tubules of goosefish, Lophius piscatorius. 
Roy P. Forster AND FREDRIK BERGLUND.* 
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Dartmouth College, Hanover, N. H., College of 

Medicine, Univ. of Cincinnati, and Mount Desert 

Island Biological Lab., Salsbury Cove, Me. 

Determinations of Na, K, Ca, Mg,-Cl, SO,, 
PO,, protein, HCO;, NH, pu, titratable acidity, 
freezing point depression, creatine and trimethy|- 
amine oxide were made in urine and plasma 
samples taken from fish immediately after capture 
and also during the course of ‘laboratory diuresis’. 
The undifferentiated renal tubule of this marine 
teleost acts as a barrier to the movement of univa- 
lent ions while its cells actively transport Mg, Ca, 
SO,., creatine and trimethylamine oxide. Urine 
mormally is hypotonic to plasma to the extent of 
0.1°C. Diuretic urine is isotonic with plasma, and 
as diuresis progresses there is a gradual rise in 
the total osmolarity of both plasma and urine, 
with marked shifts in the electrolyte composition 
of the latter. Cl immediately floods into urine in 
concentrations approaching those of the plasma, 
Na follows more slowly and never reaches 50% of 
plasma values. K appears only in traces. The 
urine/plasma concentration ratios of Ca, Mg and 
SO, remain high, even at the height of diuresis. 
Creatine and trimethylamine oxide, which in 
normal urine may contribute more than 50% of 
the total osmolarity, are present merely in traces 
in diuretic urine. 


152. Effect of thyroidectomy on the uptake of 
I'3! in the thymus gland of the rat. WILLIAM 
C. Foster, JoHN H. VAN DykKE* AND ARTHUR 
W. Wase*. Depts. of Physiology, Anatomy and 
Biochemistry, Hahnemann Med. College, Phila- 
delphia, Pa. 

Earlier studies revealed that when the uptake 
of I'3! by the thyroid gland in rats was inhibited 
by sulfhydril compounds, a compensatory increase 
in I'3! uptake was noted in the pituitary and 
adrenal glands, but no increase in I'*! uptake in 
muscle tissue. In a continuation of these studies 
150-gm Wistar strain rats were thyroidectomized 
and maintained on a diet of laboratory chow ad 
libidum, with an _ occasional treatment of 
thyroxine, for approximately 9 months. At the 
end of this period 4-hr. I'*! uptake studies wer: 
made by injecting 5 ue of I'!/100-gm body weight 
(in some cases 10 we) intraperitoneally. The rat: 
were sacrificed, the thymus glands extirpated, 
weighed, and the I'*! uptake determined. I' 
was found that that the I'*! uptake by the thymus 
glands in the thyroidectomized rats increased a3 
much as 250% over the uptake of I'*! by the thy- 
mus gland of the intact animals. When the amoun' 
of I'*! injected was increased, the uptake in th> 
thymus gland was likewise increased. The uptak» 
of I'*! in skeletal muscle in thyroidectomized rat3 
did not reach such proportions. These results sug - 
gest an extra-thyroidal mechanism attempting t» 
compensate in the absence of the thyroid gland. 





Marel 


153. I 
fun 
Fo. 
and 
If « 

nixec 

0! air 

eonce 

eondi 
instal 
conti 
respo 
meas 
integ 
patte 
durin 
tachec 
small 
for sa 
flow. 

and 1 

trod 

left 1 

right 

the | 
diap!} 
resp 

40% 3 

dogs 

scope 
can | 


154. 


inter 
mitt: 
origi 
ent € 
of a 
pola 
neig! 
B.S 
vatic 
user 
\ to 
of re 
insu 
DRI 
‘erm 
DRI 
Vari 
Cann 
clusi 
thei 


March 1964 


153. Measurement of air flow of individual 
{ungs and lobes by gas dilution. Warp 8. 
FowLeR.. Section of Physiology, Mayo Clinic 
and Mayo Fndn., Rochester, Minn. 

If oxygen is introduced at a known rate and 
nixed with air flowing through a tube, the rate 
o: air flow may be determined from the nitrogen 
concentration of the mixture. Under suitable 
conditions, the mixing can be effected almost 
instantaneously and near the site of injection; 
continuous analysis of the mixture with a rapidly 
responding nitrogen meter provides a continuous 
measurement of the rate of air flow, and by graphic 
integration, total flow. Correspondence between 
patterns of expiratory flow has been obtained 
during simultaneous measurement by pneumo- 
tachography and by the dilution method, using 
small catheters for timed injection of oxygen and 
for sampling of the mixture. Patterns of expiratory 
flow and volumes have been measured in excised 
and mechanically ventilated canine lungs by in- 
troduction of the 2 catheters into the trachea, the 
left main bronchus or the bronchus to the left or 
right diaphragmatic lobe. The volume expired by 
the left lung was about 40% and that by the left 
diaphragmatic lobe about 22% of the total. Cor- 
responding values for weight were, respectively, 
40% and 27%. Preliminary studies on anesthetized 
dogs with catheters placed through a broncho- 


scope indicate that ventilation of individual lobes 
can be measured during spontaneous breathing. 


154. Dorsal root potentials following repeti- 
tive stimulation and polarization. K. FRANK 
AND M. G. F. Fuortss. Lab. of Neurophysiol- 
ogy, NIH, Bethesda, Md. and Army Med. Center, 
Washington, D.C. 

Dorsal root potentials have been supposed to 
originate from depolarization of afferent termi- 
nals; internuncial activity; or both. Electrical 
interaction has been held responsible for trans- 
mitting to dorsal root terminals potentials 
originating in neighboring structures. In the pres- 
ent experiments, following repetitive stimulation 
of a dorsal root (A), this root becomes hyper- 
polarized and single shocks to root A or to a 
neighbor (B) yield increased DRP in A but not in 
13. Similar increase follows artificial hyperpolari- 
vation of root A. This augmentation should be 
iseribed to increased reaction of the fibers of root 
.\ to an unchanged excitatory action. On the basis 
of results indicating that electrical interaction is 
insufficient for producing the major components of 
\RPs it is considered likely that a reaction of the 
‘erminals contributes also to generation of normal 
ORPs. If this is correct, then the relative sign of 
\arious components of DRPs in adjacent roots 
cannot indicate location of their origin, and oc- 
clusion of DRPs can be expected regardless of 
their site of origin. The observed relations be- 
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tween DRPs and activity of internuncials and of 
motoneurons are contrary both to the view that 
DRPs are the product of postsynaptic electrical 
activity and that they are a presynaptic depolari- 
zation capable of accounting for central excitatory 
state. Rather, the present observations are con- 
sistent with the hypothesis that DRPs are the 
product of a reaction of the afferent terminals to 
a chemical agent. 


155. Treatment and prophylaxis of experi- 
mental renal hypertension in monkey with 
semipurified hog renin. M. H. FRANK* AND 
G. E. WakeRLIN. Dept. of Physiology, Univ. of 
Illinois College of Medicine, Chicago. 

Three renal hypertensive rhesus monkeys were 
treated with semipurified hog renin from cortex 
in doses of 10-50 dog units (pu)/kg daily and in- 
tramuscularly for 4-13 months. Maximum anti- 
renin titres against hog renin of 20, 80, and 120 
antirenin units (AU)/ce serum were observed, 
but there was no antihypertensive effect. Six 
normotensive monkeys were treated with 10-100 
pu for 4-12 months prior to renal artery constric- 
tion. None of these monkeys was protected against 
experimental renal hypertension, although they 
showed antirenin titres of 12-56 au at the time of 
the second renal artery constriction. Fifteen un- 
treated control monkeys subjected to renal artery 
constriction developed hypertension. As _ previ- 
ously shown by our research group and others, 
antirenin to hog renin produced in the dog and 
other species neutralizes dog renin (thereby ac- 
counting for the therapeutic and prophylactic 
effect of hog renin in experimental renal hyper- 
tension in the dog), but not human renin. These 
negative findings in the monkey confirm the ex- 
pected result on the basis that human and monkey 
renins are similar antigenically. They also em- 
phasize why the negative findings with hog renin 
in essential hypertension can not be cited as 
evidence against its possible renal renin patho- 
genesis. Further studies of experimental renal 
hypertension in monkeys with renins and anti- 
renins are under way. (Aided by the Natl. Heart 
Inst., the American Heart Assn. and the Chicago 
Heart Assn.) 


156. Destruction of chlorophyll and carot- 
enoids in corn seedlings. SYLVIA FRANK AND 
ARTHUR L. KENNEY (introduced by MALvINaA 
ScHWEIZER). Dept. of Biology, Washington Square 
College, New York Univ., New York City. 
When etiolated seedlings are illuminated, 

chlorophyll is formed and carotenoids fall in 

concentration. Thus suggests that the carotenoids 
may be acting as a phytol donor in the biosynthesis 
of the chlorophyll molecule. The question arises 
as to whether a similar reciprocal relationship 
exists between these two plastid pigments when 
they are destroyed in the dark. Corn seedlings 
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were subjected to various durations of illumina- 
tion, a sample of these analyzed for chlorophyll 
and carotenoid content, and the remaining plants 
returned to the dark. After various times, these 
plants were analyzed for pigment content. It 
was found that both pigments were destroyed, 
and thus no obvious reciprocal correlation was 
demonstrated. The chlorophyll was virtually 
destroyed after approximately 120 hours in the 
dark at 27°C, but the carotenoids disappear only 
to the extent of 60% of their total content. The 
kinetics of the destruction seem to be independent 
of the initial concentration of chlorophyll present 
at the time of return to the dark. This is contrary 
to what one would expect if the chlorophyll were 
acting as a substrate in an enzymatically con- 
trolled destructive reaction. Starting with plants 
illuminated for 4, 6, 8, 12, and 48 hr., and possess- 
ing a 5-fold difference in initial chlorophyll con- 
centration, the time course of the destruction was 
the same for all cases. When sucrose was added 
to the dark-returned plants, both chlorophyll and 
carotenoids were protected from destruction. A 
3% sucrose solution completely prevented the 
destruction of carotenoids, whereas the chloro- 
phyll content was sustained at 40% of its original 
value. 


157. Acute parathion poisoning in dogs. 
GusTAVE FREEMAN, HENRY LUDEMANN, Mar- 
vin CoRNBLATH, ARMAND GOLD, MARGARET 
FILBERT, JOHN UbALL, Davin CUGELL AND 
ALBERT CraiG (introduced by CAROLINE TUM 
SupEN. Chemical Corps Med. Lab., Army Chemi- 
cal Center, Md. 

The physiopathology of acute, fatal parathion 
poisoning in dogs were followed by continuous 
recording of blood pressure, ECG, and airflow 
together with frequent determinations of oxygen 
saturation. Plasma potassium and adrenaline 
were measured also. The use of atropine in anoxic 
‘preterminal’ animals failed to precipitate ven- 
tricular fibrillation in a significant number of 
animals. On the other hand, 2 of 10 dogs so treated 
survived, whereas no other animals having re- 
ceived 40 mg/kg survived without artificial 
respiration. Ventricular fibrillation occurred also 
spontaneously without the use of atropine. 


158. Ascorbic acid levels in blood and gastric 
secretions. III. Gastrointestinal diseases. 
JosepH T. FREEMAN* AND RoBertTa HAFKEs- 
BRING. Woman’s Med. College of Pennsylvania, 
Philadelphia. 

Having established normal ascorbic acid levels 
for blood and gastric juice, these were studied in 
patients with gastrointestinal disease of 4 types. 
Average blood ascorbic acid level in the peptic 
wcer group was 0.43 mg%, 56% lower than normal; 
gastric juice level of 0.39 mg% was 59% lower. In 
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gastritis, the blood level of 0.41 mg% was 58% «nd 
the gastric level of 0.29 mg%, 70% below normal. 
In pernicious anemia, blood and gastric ascorbic 
levels were 0.47 and 0.18 mg% which were 52% 
and 81%, respectively, below normal. In gastric 
malignancy, the blood level of 0.62 mg% and gas- 
tric level of 0.20 mg% were 36% and 79%, respec- 
tively, below normal. Beyond consideration of the 
specific measurement, it became apparent that 
these concentrations are reflections of many 
physiologic mechanisms producing normal and 
abnormal gastrointestinal states. Vitamin C has 
3 possible roles; 1) as an essential in most cellular 
life cycles, 2) special significance in particular 
organ (corpus luteum) and chemical functions 
(adrenal steroid formation) and 3), progress of 
specialization to the development of a theoretical 
ascorbicyte. Local, as well as systemic, influences 
regulate secretion and excretion of Vitamin C. 
Blood and gastric juice content of ascorbic acid 
may be one of many paralleling metabolic effects 
underlying gastrointestinal structural and func- 
tional abnormality. Such observations uncover 
phases of depletion mechanisms of stress condi- 
tions, catabolic, anti-anabolic or both, pathologic 
end-results of which are determined by inherent 
genetic, conditioned or other factors. 


159. Influence of plasma bicarbonate concen- 
tration upon removal of calcium from circu- 
lation. SmitH FREEMAN, ANNE BOosEcKE* 
AND B. J. Wituiamson.* Dept. of Biochemistry, 
Northwestern Univ. Med. School, Chicago, Ill. 
The following study was undertaken to de- 

termine to what extent variations in plasma pH 

and bicarbonate content may influence the rate 
of removal of calcium from the circulation. These 
two factors were altered by procedures which 
caused them to vary directly or inversely with one 
another. The rate of removal of intravenously 
injected calcium chloride (15 mg Ca/kg body 
weight) was studied in trained, healthy, adult 
female dogs in the following conditions: 7) normal; 

2) normal + nembutal; 3) metabolic acidosis; 

4) respiratory acidosis; 5) metabolic alkalosis; 4) 

metabolic alkalosis compensated by respiratory 

acidosis. The results obtained on different. animels 
with a given condition agreed closely with one 
another. It is apparent from the data obtained 

that the bicarbonate content of plasma has a 

marked influence on the rate of removal of calcium 

from the circulation. Variations in pH may have 
some effect on the removal of calcium but this 
effect is slight as compared to that of the bicar- 
bonate ion. Electrolyte loss in the urine in tie 
various conditions studied will also be considered. 


160. Changes in resistance and electrical 
potential in the cortex. W. H. FREYGANG, 
Jr.,* W. M. Lanpavu* anp W. H. MarsHa.t. 
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Lab. of Neurophysiology, Natl. Inst. of Mental 

Health, NIH, Bethesda, Md. 

since alteration in neuronal membrane polariza- 
tion potential in the cat’s striate cortex should be 
reflected by changes in neuronal membrane re- 
sistance, transcortical resistance has been meas- 
ured simultaneously with recording of the 
electrocorticogram and D. C. potential. Square 
pulses of constant current were applied from dis- 
tant platinum black electrodes and the transcorti- 
ca! voltage drop produced was recorded with 
capillary glass pipettes, thus providing a measure 
of resistance. Cortical electrical activity was 
recorded from the same pipettes. Resistances 
measured across the cortex in depth have shown a 
10-20% increase beginning with the surface 
negativity of the spreading depression reaction 
and lasting until the return of the faster electrical 
activity. The effects of cortical vascular changes 
upon the resistance measurements have been 
investigated and are insufficient to account for 
them. Strain gage measurements of cortical 
movement have shown a 5-20 micron expansion of 
the cortex, a displacement too small to explain 
the magnitude of the resistance changes. 


161. Blood distribution in experimental trau- 
matic shock. J. J. FRIEDMAN (introduced by 
W.S.WILpE). Biophysics Lab. and Dept. of Physi- 
ology, Tulane Univ., New Orleans, La. 
Traumatic shock was induced in male albino 

mice weighing 20-22 gm. by the application of 
occluding tourniquets to both hind limbs for 4 hr. 
With tourniquet application the effective circulat- 
ing blood volume (ECBV) fell; first rapidly, and 
then more slowly. With the subsequent release of 
the tourniquets the ECBV exhibited a further 
reduction. The blood volume of the liver, intes- 
tines, skin and muscle declined immediately 
following tourniquet application, while that of 
the kidney, spleen and lung rose slightly. These 
levels were maintained for some time after tourni- 
quet application when the volume of the liver and 
intestine began to rise slightly. The release of the 
tourniquets 4 hr. after application resulted in a 
more abrupt and more extensive rise in the blood 
volume of the liver and intestine. When considered 
independently, neither the effects of tourniquet 
application nor those of tourniquet release were 
sufficient to result in circulatory failure; whereas, 
the effects of both combined were. Tourniquet 
application appears to place the animal in a pre- 
cxrious situation, presumably by nervous mecha- 
nisms, wherein he is unable to withstand further 
stress. Tourniquet release which introduces local 
fliid loss and/or bacterial factors is sufficient 
aiditional stress to result in failure. 


162. Effect of a chelating agent on myosin 
ATPase. EvGENIA TARVER FRIEss (introduced 
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by JEAN Borts). Division of Physical Biochem- 

istry, Naval Med. Research Inst., Bethesda, Md. 

The effect of ethylene diamine tetra-acetic acid 
(EDTA) on the rate of adenosine triphosphate 
(ATP) dephosphorylation by rabbit myosin 
(Weber-Edsall type, 0.004-0.005% in 0.6 m KCl, 
pH 7.0 at 25°C) has been studied. The results were: 
1) EDTA begins to accelerate the dephosphoryla- 
tion rate at about 10-4 M and achieves a maximum 
acceleration of approximately 400% at about 10-2 
M. In the presence of 10-* m Ca**+, EDTA achieves 
the same maximum acceleration, but does not 
begin to accelerate until the concentration of 
EDTA exceeds that of Catt. 2) Myosin, to which 
EDTA has been added (either during or following 
extraction) and then removed by dialysis, re- 
sponds to a second addition of -EDTA with ac- 
celerated ATPase activity, but no longer responds 
to additions of Cat* (i.e. the rate is the same with 
or without Ca**). 3) No difference was detectable 
between the scattered light intensity (at 3 angles) 
of a myosin solution and a myosin-EDTA solu- 
tion, but the intensity drop on ATP addition 
was approximately 50% less in the myosin-EDTA 
solution. These results exclude the possibility 
that EDTA accelerates myosin ATPase by chelat- 
ing with an inhibitor in solution, and leaves the 
alternatives that EDTA is either able to ‘mask’ 
reversibly some tightly bound inhibitor, or that 
it has some direct effect on the enzymatic process 
independent of any inhibitor. 


163. Effect of potassium infusion on renal 
tubular reabsorption of bicarbonate. G. 
R. FuLutER anp M. B. MacLe£op (introduced by 
D. J. Epwarps). Dept. of Physiology, Cornell 
Univ. Med. College, New York City. 

A clinical syndrome of acidosis with excretion 
of alkaline urine is known to occur in association 
with hyperkalemia. In dogs the infusion of potas- 
sium chloride results in a rapid fall in the plasma 
concentration of bicarbonate. Despite the de- 
velopment of a metabolic type of acidosis, an alka- 
line, bicarbonate-containing urine is excreted. 
In such experiments the renal tubular reabsorp- 
tion of bicarbonate may be halved. However, the 
filtered load presented to the renal tubules is 
simultaneously reduced nearly in proportion. It is 
therefore of significance to determine whether, in 
the presence of a normal or elevated filtered load, 
potassium salts produce a similar depression in 
bicarbonate reabsorption. Bicarbonate reabsorp- 
tion has therefore been measured in dogs during 
intravenous infusion of sodium bicarbonate to 
maintain plasma levels of 30-40 mEq/I., and of 
potassium chloride or bicarbonate to attain 
plasma potassium levels up to 11.8 mEq/l. When 
filtered load is thus maintained at normal or 
elevated levels, significant, though perhaps less 
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dramatic, depression of bicarbonate reabsorption 
is observed. 


164. Effect of total body x-irradiation on 
serum electrolytes and electrocardiograms 
of the hamster. GEoRGE P. FULTON AND 
FREDERICK N. Supak*. Dept. of Biology, Boston 
Univ., Boston, Mass. 

Kighty-eight male hamsters, 80-100 gm, were 
x-irradiated in groups of 24 (1500 r), 40 (1000 r) 
and 24 (600 r). Serum sodium and potassium 
determinations, electrocardiograms, and micro- 
scopic observations of blood circulation in the 
everted cheek pouch were made prior to irradia- 
tion (controls) and every day during post-irradia- 
tion survival. Normal electrolyte values for 
serum obtained by cardiac puncture are: sodium, 
135 mEq/I| (127-143); potassium, 6.5 mEq/l] (5.9- 
7.1). After 1500 r (100% lethal at 5 days), slightly 
lower sodium levels, 1283 mEq/l (105-144), and 
slightly higher potassium evels, 7.5 mEq/l (5.3- 
8.6) were found. A 70% increase in amplitude of 
P and T waves was obtained on the fourth and 
fifth days. These findings are considered statis- 
tically significant. In hamsters irradiated with 
1000 r, similar electrolyte changes were detected 
at 5 days, but at 7 days (near death) the potassium 
level was double, 9.2 mEq/1 (5.5-12.6), as compared 
with controls. The P and T waves were depressed. 
The T wave became isoelectric and inverted in 
some cases, depending upon the severity of the 
hyperpotassemia. Prolonged QT intervals, de- 
pressed ST segments and bradycardia occurred. 
Coincident microscopic observations on the 
everted cheek pouch revealed vasoconstriction, 
slow blood flow, circulating erythrocytic aggre- 
gates, and considerable stasis. No significant 
changes were detected in the 600 r group in serum 
electrolytes, electrocardiograms, or blood circula- 
tion. (Supported by a contract with the Atomic 
Energy Commission and a grant from the Greater 
Boston Chapter of the Massachusetts Heart Assn.) 


165. Minute radiophotoluminescent glass im- 
plants for in vivo radiation dosimetry. 
GeorcE P. Futton, Maurice H. SaHutman*, 
BRENTON R. Lutz AND KENNETH A. ARENDT*. 
Dept. of Biology, Boston Univ., Boston, Mass. 
A new method of radiation dosimetry based on 

the principle of radiophotoluminescence Scuut- 

MAN et al., J. Appl. Physics 22: 1479, 1951) has 

been utilized in the development of a miniature 

dosimeter (SCHULMAN AND ETzEL, Science 118: 

184, 1953) designed to measure the exposure to 

x-irradiation of minute silver-activated phosphate 

glass rods (produced by Dr. Norbert Kreidl, 

Bausch & Lomb Optical Co.). The glass rods are 

sufficiently small (1 mm in diameter and 6 mm in 

length) for subcutaneous implantation and are 
used for direct measurement of radiation dosages 
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in vivo and for determination of lateral spread and 
depth distribution. Following exposure to irra: lia. 
tion, the rods become fluorescent under ul:ra. 
violet light, and the amount of fluorescence js 
determined photoelectrically. Linear calibration 
curves were plotted, relating dosage in roentgens, 
measured with a Victoreen r-meter, to photo. 
multiplier output as indicated by deflections of a 
sensitive galvanometer. The irradiated rods retain 
their fluorescent properties and yield consistent 
readings for many days. Using hamsters exposed 
to 500 r total body x-irradiation (measured in 
air with a Victoreen r-meter at the surface) from 
a 150 kvp source, the subcutaneous dosage of the 
dorsal aspect (nearest the tube) was approxi- 
mately 50% greater than that of the ventral aspect 
(remote from the tube). Tissue dosage gradients 
were determined for the irradiated area of tumor 
transplants and surrounding normal tissue in 
the hamster cheek pouch. (Supported by a con- 
tract with the Atomic Energy Commission and an 
institutional grant from the American Cancer 
Society.) 


166. Reflex activity of flexor motoneurones 
following excitation of cutaneous afferents. 
M. G. F. Fuortes. Army Med. Service Grad. 
School, Washington, D. C. 

Single shock stimulation of cutaneous nerves 
of cats or abrupt stimulation of the skin result in 
an early reflex discharge, during which each en- 
gaged motoneurone fires only 1 impulse. Repeti- 
tive electrical or sustained sensory stimulation 
elicit instead a long lasting reflex discharge, 
brought about by repetitive firing of each moto- 
neurone. Shocks delivered to peripheral nerves 
at frequencies as slow as 1/sec. may become effec- 
tive in eliciting repetitive firing. For a given 
stimulus strength, the latency between Ist shock 
and Ist impulse of a train may amount to several 
seconds if frequency of stimulation is slow. The 
latency is conspicuously reduced if frequency of 
stimulation is increased. In different units, the 
frequency of firing following sensory or electrical 
stimulation, ranges usually between 20 and 60 
impulses/sec. In a given unit the frequency is 
controlled only to a limited extent by intensity of 
stimulation. Following stimulation at moder: te 
strength the repetitive firing may subside during 
constant stimulation or may outlast it if the 
stimulus is withdrawn while the reflex is in prog- 
ress. Ventral root potentials indicating moton u- 
rone soma depolarization regularly precede aad 
accompany the repetitive firing. Their tine 
course is not necessarily related to that of the 
stimulation but bears close relations to the couse 
of the reflex firing. The results support Matthews’ 
(1937) suggestion that repetitive reflex firing aries 
as a consequence of sustained depolarization of 
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the motoneurone membrane but do not reveal the 
mechanisms eliciting the depolarization itself. 


167. Local and spike potentials of impaled 
c’ustacean muscle fibers on stimulation of 
single axons. E. J. FursHpAN* AND C. A. G. 
Wiersma. Hopkins Marine Station, Pacific 
Grove, Calif. and California Inst. of Technology, 
Fasadena. 

In a number of different crustaceans (cray- 
fishes and crabs), fibers of the closer muscle were 
impaled with microelectrodes. Fast and slow 
axons were isolated and separately stimulated. 
In practically every muscle fiber, stimulation of 
either axon resulted in potentials consisting of 
reductions of the resting potential. A single shock 
to the fast axon was always followed by a poten- 
tial, but in no case was this true for the slow axon, 
repetitive stimuli being required. Stimulation of 
the fast axon could result in spike potentials in 
all species, although in the crabs most fibers 
showed no spike with single shocks. The spikes 
do not follow a strict all-or-none relation, abortive 
spikes of different sizes often occurring at appro- 
priate facilitation levels. Spikes sometimes fol- 
low lowed high-frequency stimulation of the slow 
axon. In Cambarus the local fast potentials may 
be very large (over 50 mv.) and constitute 90% of 
the total spike height. In the crabs this value is 
much lower (ca. 30%). Our experiments strongly 
indicate that the fibers of 1 muscle are hetero- 
geneous with respect to the size of the local po- 
tential and the occurrence of spikes. This hetero- 
geneity does not seem to be random, response-size 
being related to the fiber’s position within the 
muscle. Thus, in grapsoid crabs fibers located 
most proximally and centrally (nearest the 
opener) responded to single shocks with the largest 
potentials (usually spikes), the size of the po- 
tential decreasing in more distal and peripheral 
(external) fibers. 


168. Increased phagocytic activity of re- 
ticulo-endothelial system following foreign 
red cell administration. ELEMER R. GABRIELI 
(introduced by H. Lamport). Sect. of Med. 
Physics, Depts. of Physiology and Internal 
Wedicine, Yale Univ., New Haven, Conn. 

The phagocytic activity of the reticulo- 
en.lothelial system (REA) was tested by the 
ralioactive colloidal chromium phosphate tech- 
nivue (Acta physiol. Seandinav. 23: 283, 1951, 
Acta path. et microbiol. Scandinav. 31: 195, 1952) 
in DBA, mice at various times after sheep red 
ce | administration. The removal rate of the 
in'ravenously administered CrP#?O, was faster 
thin normal during the first 5 days, with a maxi- 
mim within the first 24 hr. Thorotrast (colloidal 
thorium oxide) caused less effective blockade in 
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mice previously injected with red cells when 
tested with CrO**O, technique as compared to the 
controls. The sheep red cell injection also affected 
the site of uptake of the CrP*O, particles. On the 
Ist day the RE cells of the liver and spleen picked 
up significantly more CrP*O, than the controls. 
It appears then that the greatest changes in the 
phagocytic function of the RE system coincide 
with the radiosensitive phase of the antibody 
response, i.e. the first 24 hr. The inhibitory effect 
of x-radiation upon antibody formation therefore 
may be due to RE injury, especially because the 
RE system has been shown to be highly radio- 
sensitive (Yale J. Biol. Med. 26: 159, 1953). 


169. Effect of adenosine on biochemical lesion 
of stored erythrocytes. BEVERLY WeEscoTT 
GABRIO* AND CLEMENT A. Fincu. Dept. of Medi- 
cine, Univ. of Washington School of Medicine, 
Seattle. 

It has been shown (GABRIO AND Fincu, J. Clin. 
Investigation 33: 1954) that the biochemical lesion 
of storage, reflected in changes in erythrocyte 
phosphorylated compounds and decreased post- 
transfusion survival, is not related to erythrocyte 
senescence as it occurs in vivo, is an intrinsic 
metabolic failure of the erythrocyte, and can be 
reversed by placing the cells in the circulation of a 
normal animal whereby the cells also regain a 
normal ability to withstand further storage. In 
vitro attempts to reverse the erythrocyte storage 
lesion have shown that a variety of systems, such 
as liver particulates, carbohydrate intermediates, 
amino acids, etc. are relatively ineffective in 
reconstituting the phosphate compounds of the 
red cell. However, studies employing ATP deriva- 
tives have shown that although adenine, ribose 
and ribose-5-PO, gave negative results, and 
adenylic acid was only moderately effective, 
adenosine stimulated a rapid and marked regener- 
ation of the organic phosphates of the stored 
erythrocyte after 1 hr. incubation at 37°C. This 
metabolic reconstitution is not a transient effect 
but persists for some time and is reflected in a 
better post-transfusion survival of the cells in 
comparison with control blood. Studies on the 
maintenance of rabbit erythrocytes during storage 
with adenosine in ACD at 4°C showed that the 
fortified erythrocytes maintained their phosphate 
partition, electrolyte content, osmotic fragility 
and glucose utilization considerably better than 
the control cells over a period of 100 days. The 
post-transfusion survival measurements likewise 
reflected better maintenance of viability during 
storage as compared with control ACD blood. 
Experiments with adenosine analogs, such as 
desoxyadenosine and inosine, as well as related 
studies on human erythrocytes will also be dis- 
cussed. 





52 FEDERATION PROCEEDINGS 


170. Effect of Diamox in patients with ad- 
vanced and mild pulmonary emphysema. 
Morton GALpston, Murray Hunter*, JUDITH 
NADELL* AND Iris Werss*. New York Univ. 
and Columbia Univ. Research Services, Goldwater 
Memorial Hosp., Welfare Island, New York City. 
The effect of ingestion of 3.3-4.5 mg/kg of 2- 

acetylamino - 1, 3,4 - thiadiazole - 5 - sulfonamide, 

Diamox, every 6 hr. on pulmonary ventilation, 

metabolic rate, serum electrolytes and urinary 

electrolyte excretion rate was studied in 5 pa- 
tients for 2-16 wk. Three had advanced emphy- 
sema, marked CO, retention and cor pulmonale. 

Two had normal pulmonary function except for a 

40-50% dead space/tidal air ratio suggestive of 

mild emphysema. Reduction of 4-10 mEq/1 serum 

bicarbonate occurred in all patients either within 

4 hr. after the initial dose or gradually over 

several days. It remained fairly stable throughout 

Diamox administration. Fall in arterial pCOz2 

occurred simultaneously and almost quantita- 

tively with serum bicarbonate in both groups of 
patients when a diuresis occurred. Arterial pH 
fell only slightly (0.03-0.12 v) in these instances. 

In the advanced emphysema patients arterial 

pCO. sometimes fluctuated widely independently 

of change in metabolic rate, RQ and minute ven- 
tilation; thus changes in arterial pCO:2 need not 
be related to changes in serum bicarbonate. 

Arterial pH sometimes fell considerably in the 

advanced emphysema patients due to the com- 

bined effects of the serum bicarbonate fall and CO2 
retention. On discontinuance of Diamox, serum 

BHCO; consistently rose to control levels within 

about a week in all patients, though arterial pCO» 

sometimes continued to fluctuate moderately. 

Arterial pCO: level generally varied directly with 

the dead space/tidal air ratio, but not in the 

advanced emphysema patients. 


171. Paradoxic fall of pressures in the right 
and left auricles and the pulmonary artery 
with a head-down tilt. Orro H. GAvER AND 
WayLanp E. Hutt (introduced by F. G. Hatt). 
Dept. of Physiology and Pharmacology, Duke 
Univ. School of Medicine, Durham, N. C. 
Clark, Hooker and Weed (Am. J. Physiol. 109: 

166, 1934) first described a paradoxic fall of right 

auricular pressure when an anesthetized dog was 

tilted head down. This phenomenon was confirmed 
by Wilkins, Bradley and Friedland to exist also 

in humans (J. Clin. Investigation 29:940, 1950). 

By the use of intravascular miniature manometers 

(Science 112:404, 1950) placed at various locations 

in the left heart, the right heart and pulmonary 

artery in anesthetized dogs 2 pressures were 
recorded simultaneously while tilting the animals. 

It was found that the pressure fall with the head- 

down tilt is not confined to the right auricle but 

extends throughout the intrathoracic circulation. 


Volume 13 


Measurements in humans by Asmussen, Christen- 
sen and Nielsen (Surgery 8:604, 1940) and the 
observation in our dogs that the arteriovenous 
pressure gradient across the lungs is reduced in 
the head-down posture suggest that the filling of 
the intrathoracic circulation is probably increased 
in spite of decreased intravascular pressures. 
This observation serves to emphasize the relative 
independence of volume and pressure as hemo- 
static parameters. 


172. Metabolism of phenylhydrazine-treated 
avian erythrocytes in vitro. WILLIAM F. 
GEBER* AND Howarp H. Rostorrer. Dept. of 
Physiology, Indiana Univ., Bloomington. 
High levels of methemoglobin were produced in 

avian erythrocytes with buffered phenylhydrazine 

hydrochloride. Metabolic reduction of methemo- 
globin was followed manometrically by recording 

CO uptake under anaerobic conditions and by 

Van Slyke analysis under aerobic conditions. 

Glycolysis was studied under both conditions by 

analyzing for lactic and pyruvic acids formed 

during the experimental periods. The anaerobic 
methemoglobin reduction was inversely related 
to the initial concentration of phenylhydrazine. 

The regain of lost Os capacity was 90-100%, 

45-55% and 20-30% for blood treated with .2 mg, 

1 mg, and 5 mg/ml of blood respectively. The 

aerobic reduction was less than the anaerobic 

but the relationship to the level of phenylhydra- 
azine was the same. In concurrent experiments 
using cells treated with sodium nitrite, there was 

100% return in O2 capacity if sufficient time, i.e. 

3 hours, was allowed. Anaerobic methemoglobin 

reduction velocities of phenylhydrazinized cells 

were approximately twice that of nitrited cells 
during the first 90 min. of the experimental period. 

Glycolysis of phenylhydrazinized cells under 

anaerobic and aerobic conditions was markedly 

increased above that of the control erythrocytes 
and nitrited cells during the period of methemo- 
globin. Pyruvate formation was found to be en- 
tirely limited to the period of methemoglobin 
reduction in phenylhydrazinized cells under 
anaerobic conditions, while under aerobic condi- 
tions, pyruvate was continually formed through- 
out the experimental period. Comparative studies 
using phenylhydrazine concentrations of .2 ng, 

1 mg and 5 mg/ml of blood under anaerobic con- 

ditions showed glycolysis to be inversely related 

to phenylhydrazine concentration, while under 
aerobic conditions, glycolysis was increased by 
increasing the concentration of phenylhydrazize. 

However, all glycolytic levels of phenylhydra- 

zinized cells were above control glycolytic lev«ls. 


173. Non-carbohydrate sources of excess 
energy utilized by the brain during convul- 
sions. A. GEIGER, J. MAGNES AND J. DoBkIN 
(introduced by R. W. Gerarp). Neuropsychi- 
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atric Inst., Psychiatric Division, Univ. of  II- 

linois, Chicago and Dept. of Physiology, Hebrew 

Univ., Hadassah Med. School, Jerusalem. 

Contrary to the widespread belief that carbo- 
hydrates are the source of the excess energy uti- 
lized by the brain during convulsions, brain per- 
fusion experiments on cats have shown that: /) 
convulsions can be elicited repeatedly in the ab- 
sence of glucose from the perfusion blood and when 
the brain is essentially glycogen free. The usual 
2 to 4-fold increase of oxygen consumption still 
occurs. 2) When glucose is present in the perfusion 
blood, carbohydrate breakdown in the brain is 
accelerated during convulsions, but all loss is 
accounted for as lactic acid, despite the usual in- 
crease of oxygen consumption. These experiments 
demonstrate that noncarbohydrate compounds in 
the brain can account for the increased oxida- 
tions accompanying convulsions. 3) Glucose- 
transfer from perfusion blood into the brain is 
greatly reduced during convulsions and enhanced 
immediately afterwards. 4) The nonprotein nitro- 
gen content of the brain, and to a smaller extent 
that of the CSF, is increased as much as a third 
during convulsions, as in electrical stimulation. 
In the latter case reversibility has already been 
demonstrated. 5) Malonate (0.02 N) in the per- 
fusion blood does not inhibit the resting oxygen 
consumption nor the increase during convulsions; 
although succinate oxidation is inhibited. (PHS 
support.) 


174. Diet and hormones on plasma sulfate 
and Tmso,. H. GERSHBERG, J. HODLER AND 
J. Gascu (introduced by C. W. HampEt). Physt- 
ology Dept., New York Univ. College of Medicine, 
New York City. 
Plasma _ sulfate 


concentration and Tmso, 


remain fairly constant in any 1 dogs when the. 


animal is maintained on a mixed diet. Transfer 
to a high protein diet has no appreciable effect 
on either value. But when transferred to a low 
protein diet, plasma sulfate concentration in- 
creased (in 4 dogs from an average of 1.6-2.2 
mm/l) even though sulfate intake and excretion 
decreased. Increased plasma sulfate concentration 
was associated with an increase in Tmso, (from 
9.0-15.0, 5.9-13.1, 9.7-20.7 and 12.1-15.5 zEq/min/kg 
in 4 dogs). DCA (5 mg/day for 4 days) had no 
consistent effect on Tm, whereas cortisone acetate 
(3-8 mg/kg/day for 6 days) increased Tm from 
9.7-14.2 and from 7.0-12.3 in 2 dogs, respectively. 
(Aided by a grant in aid from the Natl. Heart 
Inst., PHS.) 


175. Changes in creatine phosphate produced 
in striated muscle by ultrasound. JEROME 
W. GersTEN AND Ersuko KawasuiMa.* Dept. 
of Physical Medicine and Rehabilitation, Univ. 
of Colorado School of Medicine, Denver. 

The application of ultrasound to striated muscle 
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has been shown, in earlier studies, to produce 
decreases in injury potential and isometric ten- 
sion, apparently unrelated to any temperature 
rise in the tissue. In this study, frog striated 
muscle was cooled to approximately 5°C, and ex- 
posed to a 1 megacycle pulsed ultrasound beam, 
with a 1 msec. on period and a 2 msec. off period, 
at a mean intensity of 3 watts/em?. Within 1 min., 
ing constant even with a more prolonged sounding, 
there was a decrease of approximately 27% in 
phosphoscreatine (CP), and a corresponding in- 
crease in inorganic phosphate, with no changes 
in ATP. These changes were not associated with 
any measurable rise of temperature in the muscle, 
and were not altered by measures which sup- 
pressed cavitation in the medium. The CP de- 
crease was reversible, with restoration to normal 
levels within 1 min. after irradiation with ultra- 
sound was stopped. Treatment of muscle with 50% 
glycerol or depolarization with 0.5 m KCl produced 
a decrease in CP, but prevented any further 
change by ultrasound. When the muscle was 
treated with a membrane stabilizer, such as 2% 
cocaine, subsequent exposure to ultrasonic energy 
did not produce any decrease in CP. It is suggested 
that the muscle membrane plays a role in the 
equilibrium between CP and inorganic phosphate, 
and that ultrasound produces a decrease in CP 
through its action on the membrane. 


176. Effect of high-intensity x-irradiation 
on velocity of nerve conduction. HERBERT 
B. GERSTNER AND JOHN S. OrtH (introduced 
by A. H. Lawton). Dept. of Radiobiology, USAF 
School of Aviation Medicine, Randolph Field, 
Tex. 

Scieatic nerves of 75 bullfrogs and 25 rabbits 
were isolated and stored in oxygenated physiologic 
solution at 24°C. By means of a dual-beam oscil- 
loscope the velocity of impulse conduction was 
determined prior to and at 1, 2, and 4 hr. follow- 
ing exposure to various doses of x-radiation. Ir- 
radiation was carried out as follows: voltage, 260 
kvp; amperage, 18 ma; inherent filtration, 0.25 
mm copper; additional filtration, 3-5 mm physi- 
ologic solution and 3 mm lucite wall of moist 
chamber; and target-nerve distance, 8 cm. Un- 
der these conditions a dose rate of approximately 
6 kr (6000 r)/min. was measured in the physiologic 
solution. The irradiated nerves, compared with 
nonirradiated controls obtained from the same 
animals, furnished the following results: a) in 
frog nerves doses above 50 kr caused a statistically 
significant decrease in impulse velocity; doses 
above 200 kr produced complete abolishment of 
nerve conduction within 1 hr. following irradia- 
tion. b) In rabbit nerves doses above 20 kr caused 
a statistically significant decrease in impulse 
velocity; doses above 50 kr produced complete 
abolishment of nerve conduction within 1 hr. 
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following irradiation. The impairment of nerve 
conduction found at 1 hr. following irradiation 
progressed but slightly during the succeeding 3 hr. 


177. Renal excretion and volume distribution 
of various dextrans. G. GieBIscH* anp H. 
D. Lauson. Dept. of Physiology, Cornell Univ. 
Med. College, New York City. 

The usefulness of any dextran fraction as a 
plasma substitute is influenced by rates of renal 
excretion and extrarenal loss from plasma. The 
present study was undertaken to investigate: /) 
the influence of molecular weight (MW) on renal 
excretion; 2) the extent to which different molecu- 
lar weight fractions are confined to the vascular 
bed; and 3) the influence of MW on the rate of 
extrarenal removal. Renal clearance of 5 relatively 
homogeneous dextran fractions (W. F. RuncE et al., 
Federation Proc. 12:262, 1953) were measured 
simultaneously with creatinine clearances in 12 
experiments in 2 dogs. Average MW of the dex- 
trans were: 7,000-8,000 (fraction 0); 10,600 (frac- 
tion 1); 35,000 (fraction 2); 51,300 (fraction 3); 
and 91,700 (fraction 4). The average dextran/ 
creatinine clearance ratios for these fractions 
were : 0.94; 0.90; 0.18; 0.043 and 0.012, respectively. 
Our data are most compatible with the assumption 
that these dextrans are excreted by a simple 
process of glomerular filtration with no substantial 
tubular influence. In 12 dogs with occluded renal 
circulation, it was shown that fractions 2, 3 and 4 
are mainly confined to the plasma (T-1824 space). 
Fractions 1 and 0 leave the intravascular fluid 
compartment to a considerable extent. Extrarenal 
clearance (ml/min.) is inversely related to molecu- 
lar weight. 


178. Inverse relationship between intake and 
utilization of vitamin B,. in the intestine. 
GeorGE B. Jerzy Guiass, Linn J. Boyp* anp 
Lovuk1a STEPHANSON*. Dept. of Medicine and 
Gastroenterology Research Lab., New York Med. 
College, Flower and Fifth Ave. Hosps., New York 
City. 

Surface scintillation measurements of hepatic 
uptake of ingested and injected radioactive vita- 
min Bis were applied to the study of intestinal 
utilization of this substance in normal humans. 
Multiple uptake measurements over skin projec- 
tions of the liver and other abdominal organs on 
20 subjects were performed repeatedly with 
various doses of vitamin Bi. for 2-3 weeks and 
starting on the 6th day after the ingestion of 0.5- 
50 meg. vitamin Bi. containing 0.1-2.0 we Co”. 
The hepatic uptake of radioactive vitamin By. 
calculated in epm/1 ue of Co” ingested decreases 
rapidly on increase of the intake so that the 
percentual utilization of vitamin Biz follows a 
regression curve on increase of the dose, especially 
beyond physiological range. The hepatic uptake 
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of a single oral dose of 0.5 meg. on the average was 
normally equivalent to 0.45 meg. of the injected 
material, i.e. the intestinal utilization of ‘his 
amount equalled to 90% of parenteral dose; with 
1 meg. it was 78%, 2 meg.—40%, 5 meg.—22%, 
20 meg.—6%, and with 50 mcg.—3% only on the 
average. The hundred-fold increment from 0.5-50 
meg. in the oral intake of vitamin By» results ina 
3-fold only increase in vitamin By, absorbed (from 
0.45-1.5 meg.). Since the addition of a potent in- 
trinsic factor concentrate did not increase B,, 
absorption in normals, the possible existence of 
intramural intestinal acceptor of vitamin B,, 
is suggested, the limited content of which in 
intesintal wall may restrict intestinal utilization 
of the vitamin. (Supported by the Grant-in-Aid 
A-68 (R & C) from the National Inst. of Arthritis 
and Metabolic Disease, PHS.) 


179. Test for intrinsic factor activity: meas- 
urement of hepatic uptake of ingested 
radioactive vitamin B,.. GEORGE B. JERzY 
Guass, Linn J. Boyp*, GERALD A. GELLIN* AND 
Lovukia STEPHANSON*. Dept. of Medicine and 
Gastroenterology Research Lab., New York Med. 
College, Flower and Fifth Ave. Hosps., New York 
City. 


Multiple scintillation counts are taken over § 


several skin projections of the liver and remainder 
of the abdomen between 6th and 8th-10th day 
following ingestion of 1-2 meg. radioactive vita- 
min Bye of specific activity 212 ye Co®/mg and 
mean hepatic and abdominal uptakes are calcu- 
lated. Initially abdominal counts exceed hepatic 
uptake, but after the 6th day, with normal stool 
elimination, hepatic counts become much greater 
than abdominal, the difference being statistically 
highly significant. Retention of material in in- 
testines shows by high abdominal count which 
prevents possible error, and is obviated by ad- 
ministration of purgatives. Normally, mean he- 
patic uptake is 137-225 cpm above background at 
1000 v. indicative of presence of gastric intrinsic 
factor and normal intestinal utilization of viia- 
min Bis. In pernicious anemia and sprue hepatic 
uptake is none or negligible. When the test is 
repeated after 75-100 ce normal gastric juice is 
added to 1-2 meg radioactive vitamin Bjo, a 
significant increment in hepatic uptake of vi‘a- 
min B,»2 occurs in pernicious anemia. In case of 
sprue, where the defect does not depend on : b- 
sence of Castle’s factor, addition of gastric ju ce 
has no effect. Thus anemias with and withcut 
Castle’s intrinsic factor can be differentiated. 3y 
substituting unknown animal preparations of 
intrinsic factor for human gastric juice and testing 
them with radioactive vitamin B,2 on patie: ts 
with pernicious anemia in remission, intrinsic 
factor potency of unknown materials cane 
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quantitated. (Supported by Grant-in-Aid A-68 
(R & C) from the Natl. Inst. of Arthritis and 
Me: abolic Diseases, PHS.) 


186. Biliary excretion of optical isomers of 
chloramphenicol in the rat. A. J. GLAzko, 
1. M. Wour* ann W. A. DiLu*. Research Labs., 
larke, Davis & Co., Detroit, Mich. 

Yhe metabolism of the inactive isomers of 
chloramphenicol became of interest when it was 
observed that rats maintained on a 1% drug diet 
for over a month showed blood serum levels of 
aromatic nitro compounds which were consider- 
ably greater with the inactive L(threo) isomer 
(31 y/ml) than with the active p(threo) isomer 
(4 y/ml). Likewise, the urine from these animals 
showed significant difference in excretory prod- 
ucts; the L(threo) animals excreted approximately 
equal amounts of aromatic amines and nitro 
compounds, while the p(threo) series excreted 
most of the drug in the form of aromatic amines. 
Bile collections were made in normal albino rats 
weighing 200-250 gm, using the operative technic 
described earlier (J. Pharmacol. & Exper. Therap., 
104: 452, 1952). Ten mg of each isomer was ad- 
ministered subcutaneously to different animals, 
and bile collections were made over a 4-hr. period. 
Average dose recoveries for groups of 3-5 animals 
showed the following results: p(threo) = 50%; 
L(threo) = 11%; pu(threo) = 32%; p(erythro) = 
21%; u-(erythro) = 32%; pui(erythro) = 30%. 
Paper chromatography of the bile showed in all 
cases a high concentration of a water-soluble nitro 
compound corresponding with the glucuronic acid 
conjugate of chloramphenicol. The results with the 
p(erythro) series were complicated by the presence 
of a second nitro compound with RF correspond- 


ing with the amino diol hydrolysis product of. 


chloramphenicol. The striking difference in the 
biliary excretion of the p(threo) and 1(threo) 
isomers appears to be due to differences in the 
rate of synthesis or excretion of the 2 diastereo- 
isomers resulting from conjugation with p- 
glucuronic acid, and might in part account for 
the lower blood levels found with the p(threo) 
isomer. 


181. Some factors influencing the lipemia- 
clearing activity of rat plasma. A. J. GLAzKo, 
J, Srrone* anp A. Kazenxo*. Research Labs., 
Parke, Davis & Co., Detroit, Mich. 

\ 2-stage procedure ‘was used to screen com- 
pounds for lipemia-clearing activity. Subcutaneous 
doses of 10-100 mg/kg were administered to 150 
to 200-gm albino rats, and citrated heart blood 
was drawn 15 min. later. This plasma was mixed 
With lipemic dog plasma in micro-cuvettes, and 
changes in optical density were recorded over a 
2.5-hr. period at room temperature. The clearing 
raie was compared with that produced by a 
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standard dose of heparin. Good clearing activity 
was observed after the administration of sulfated 
preparations of cellulose, oxycel, starch, oxidized 
starch, dextran and other polysaccharides. Emul- 
sions prepared with olive oil and desiccated cream 
(Pream’) were also cleared by the plasma from 
animals receiving these compounds. The rate of 
clearing in the second stage was found to be 
diminished or blocked completely by Tween 85, 
Triton WR1339 (A20), phosphorylated hesperidin 
and Suramin (Bayer 205). A number of compounds 
which inhibited the clearing reaction in vitro were 
found to produce clearing activity when injected 
into rats. 


182. In vivo studies on metabolism of corti- 
sone. E. MyLEs GLENN (introduced by GEORGE 
Sayers). Dept. of Physiology, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 

Dog bile (common bile duct) was incubated with 
6-glucuronidase and adrenocorticosteroids ex- 
tracted. Two major components were resoved by 
column and paper chromatography. One was a 
highly polar substance (probably a pentol) and 
the other a 17-ketosteroid. Intravenous adminis- 
tration of cortisone resulted in a marked increase 
in the concentration of these two substances in 
bile. In intact animals, most of the administered 
cortisone was accounted for as 8-glucuronidase 
hydrolyzable 17-hydroxycorticosteroids in the 
urine. On the other hand, little of the adminis- 
tered cortisone appeared as urinary 17-hydroxy- 
corticosteroids in bile duct-cannulated animals. 
Adrenocortical glucuronisides of urinary origin 
have been administered intraduodenally to intact 
dogs. The concentrations of urinary glucuroni- 
dase-hydrolyzable 17-hydroxycorticosteroids and 
blood 17-hydroxycorticosteroids (free) increased 
promptly. The concentration of free 17-hydroxy- 
corticosteroids in urine remained unchanged. 
These studies suggest 1) the glucuronosides of 
cortisone may be formed in the liver, excreted in 
the bile and reabsorbed from the gut, and 2) that 
conjugated steroids may be hydrolyzed to free 
steroids in vivo. 


183. Electrolyte and water metabolism stud- 
ies in the x-irradiated rat. J. L. GLENN 
AND W. R. Boss (introduced by VeRLUs LinpE- 
MAN). Dept. of Zoology, Syracuse Univ., Syracuse, 
N.Y. 

A number of abnormal changes in fluid and 
electrolyte metabolism following mid-lethal 
doses of x-irradiation in the intact rat have been 
described. In the present experiments 170 mature 
female hooded rats were fasted 18 hr. and were 
divided into 2 groups: 1 group received 600 r and 
the 2nd group 700 r total body irradiation (140 
kv, 32r/min, hvl 4.5 mm Al). Diuretic rates, — 
hematocrits, urine and serum Na and K determi- 
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nations and systolic blood pressure were meas- 
ured. These studies were made immediately fol- 
lowing irradiation, 18 hr. and 7, 14 and 30 days 
postirradiation in each group. Total urine sodium 
increased as the time after irradiation increased, 
except on the 14th day when urinary Na values 
returned to normal. The urinary K was greater 
immediately after x-irradiation. The progressive 
increase in the serum sodium concentrations of 
both the irradiated series was not significant and 
the serum K concentrations remained unchanged 
during the postirradiation period. The hematocrits 
decreased progressively following irradiation 
followed by a slight recovery after the 14th day. 
Blood pressures were characterized by 2 depres- 
sion-recovery periods, the lowest pressures being 
recorded on the 19th and 23rd days. Whenever 
systolic pressures fell below 100 mm Hg the ani- 
mals died within 18 hr. 


184. Thyroid pituitary relationships as af- 
fected by pyrogenic agents. R. C. Go.p- 
BERG (introduced by G. B. Wistockr). Biology 
Labs., Harvard School of Dental Medicine and 
Harvard Med. School, Boston, Mass. 

The level of circulating thyroid hormone is 
generally believed to reflect the state of thyroid 
activity and to be the principal factor regulating 
the output of thyroid stimulating hormone (TSH) 
by the anterior pituitary gland. Data inconsistent 
with the alleged hypophyseal relationship have 
been obtained from experiments in which profound 
alterations in the level of plasma protein bound 
iodine (PBI) have not been associated with in- 
verse changes in thyrotrophic activity. The ad- 
ministration of 2,4-dinitrophenol to rats, and of a 
non-nitrogen containing Pseudomonas extract 
(Piromen) to rabbits, or the maintenance of rats 
at high ambient temperature (without other 
treatment) result in acute febrile responses. 
Within 24 hr. after inauguration of any of these 
measures, a profound fall in the PBI level occurs. 
PBI values similar to those observed after total 
thyroidectomy were noted in the 3 types of experi- 
ments. Quantitative data on thyroid metabolic 
activity and qualitative estimates of thyrotrophic 
activity were obtained from studies of thyroid 
iodine concentrating capacity, the rates of con- 
version of iodine to organic combination and 
release of thyroidal organic iodine to the circula- 
tion, and cytological studies of the thyroid and 
pituitary glands. Despite the low levels of PBI, 
which were encountered, no indication of a ‘com- 
pensatory’ increase in TSH output was obtained. 
There actually appeared to be a markedly di- 
minished output of TSH and a fall in thyroid gland 
activity. The results suggest that the level of PBI 
is not the only factor governing the output of TSH 


Volume 13 
by the pituitary gland. (Supported by PHS 
grant A-365). 


185. Adenine compounds and nucleic acid 
levels of mammary glands. ANNA GOLDFEDER 
AND Fusay NaGasaki*. Cancer Research Lab, 
Dept. of Hosps., New York City and New York 
Univ., New York City. 

In studying the physiological behavior of mam. 
mary tumors, it is important to know the relative 
characteristics of the normal parent tissue. Mam- 
mary glands of inbred mice having a high incidence 
of mammary tumors are being used for such stud- 
ies. Levels of phosphorylated intermediates in the 
glycolytic cycle and levels of the nucleic acids 
(PNA and DNA) were determined in mammary 
glands of inbred DBA high cancer-line mice. The 
analytical procedure was: the mammary tissue 
dissected from the DBA mice in-late pregnancy 
under Nembutal anesthesia was immediately 
placed in dry-ice, ether mixture; the frozen mam- 
mary tissue was then powdered in an ice-cold 
stainless steel cylinder; the phospholypids were 
removed by repeated extractions with alcohol- 
ether mixture; the residue was repeatedly ex- 
tracted with 10% trichloracetic acid; in this 
extract the major compounds of the phosphoryla- 
tive intermediates encountered in the glycolytic 
cycle were determined by using the methods 
previously described (Cancer Research 11: 118, 
1951); the residue containing the constitutents 
insoluble in trichloracetic acid was analyzed for 
its (PNA) and (DNA) contents; the separation 
procedure described by Ogur was used (Arch. 
Biochemistry 25: 1950); PNA was determined by 
a) U.V. absorption, 6b) orcinal reaction and c) 
of organic phosphorus; DNA was determined by 
a and b and by the dyphenylamine reaction. All 
procedures were carried out at 4°C (when neces- 
sary). Reproducible results were obtained by this 
procedure. The results will be presented and con- 
pared with those obtained from mammary tumors. 
(Aided by a research grant from the Anna Fuller 
Fund.) 


186. Influence of adrenal cortical steroids in 
adaptation to epinephrines. M. 8. Goip- 
STEIN, M. TracuT AND E. R. Ramey (introduced 
by N. R. Brever). Dept. of Metabolic and Enlo- 
crine Research, Michael Reese Hosp., and Dc pt. 
of Physiology, Univ. of Chicago, Chicago, /Il. 
It has been shown that animals may be adapied 

to lethal doses of epinephrine by increasing °x- 

posure. (Essex, H. E. Am. J. Physiol. 171: 78, 

1952). Such animals exhibit long-lasting resistance 

to toxic doses but retain the original threshold 

response levels for blood pressure use, etc. The 
role of the adrenal cortex was examined in two 
groups of adult female rats, one group adapted to 
epinephrine and another to nor-epinephrine. 
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Over a 7-wk. period, animals were adapted by 
increasing doses to finally sustain intraperitoneal 
injections of 2 mg/kg without mishap, this being 
well above the M.L.D. 100. During adaptation, 
epinephrine proved toxic at every level with an 
overall mortality of 20%. Nor-epinephrine did not 
result in any fatalities. After adrenalectomy and 
miintenance on NaCl, the epinephrine-condi- 
tioned animals exhibited poor survival. By con- 
trust, the nor-epinephrine conditioned animals 
could be readily maintained on NaCl after 
adrenalectomy, being indistinguishable from 
adrenalectomized controls. Neither group of 
animals retained the resistance to toxic doses of 
the epinephrines after adrenalectomy. Small 
‘permissive’ doses of cortisone (0.3 mg/rat) re- 
stored the previous resistance to the epinephrines. 
The effectiveness of small amounts of cortical 
steroids in restoring the adaptation is consistent 
with the fact that adrenal hypertrophy was not 
evident at the time of the adrenalectomy. Adapta- 
tion to the epinephrines is thus apparently de- 
pendent on the presence of some cortical steroids 
but does not operate via increased adrenal cortical 
activity. 


3 187. Cardiac arrest of one hour duration in 
dogs during hypothermia of (0° C followed 
by survival. FRANK GOoLLAN. Thayer VA 
Hosp., Nashville, Tenn. 

Venous blood from the right heart of heparinized 
dogs was shunted into a pump-oxygenator filled 
with Ringer’s solution and after oxygenation, 
defoaming and cooling returned under pressure 
into the femoral arteries. The temperature of 
the heart fell precipitously while the temperature 
of the periphery was lowered gradually. Cardiac 


activity stopped at about 13°C but occasional: 


ventricular contractions of the empty heart could 
be recorded by electrocardiography and oxygen 
tension polarography at 8°C. After 1 hr. of blood 
cooling heart temperatures of 4°C were reached. 
When the experiment was performed in a cold 
room a body temperature of 0°C was obtained. 
Since the blood flow exceeded by far the minimal 
requirement of oxygen consumption arterio- 
venous differences in oxygen saturation were not 
detectable. On rewarming the blood in the extra- 
corporeal circulation the temperature of the heart 
rose much faster than the temperature of the pe- 
riphery of the body. At about 10°C regular ventric- 
war contractions appeared which increased in 
force and rate as the myocardium was warmed up 
b\ ‘coronary arterial blood. After half an hour of 
rewarming the heart reached a temperature of 
30°C and the extracorporeal circulation and oxy- 
genation were stopped. The dilution of blood 
(hematocrit of 10%) was corrected by blood trans- 
fusions and the thoracotomy was closed. The ani- 


AMERICAN PHYSIOLOGICAL SOCIETY 57 


mals survived this procedure without any clini- 
cally detectable damage. (This work was supported 
by a grant in aid by the American Heart Assoc- 
iation.) 


188. Mechanisms of uptake of phosphate by 
yeast cells. Joan WricHt GOODMAN* AND ASER 
RotusteIn. Division of Pharmacology and 
Toxicology, Dept. of Radiation Biology, Univ. 
of Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

Orthophosphate is taken up by living yeast 
cells if glucose or mannose or fructose is present. 
However, other metabolizable substrates such as 
alcohol, lactate or pyruvate do not invoke any 
such response. Studies of the effect of extracellular 
pH indicate that only the monovalent ion, H2,PO;,, 
is taken up. The uptake of orthophosphate in the 
presence of glucose has been measured both chemi- 
cally and by isotope technique. The relative 
specific activity of the extracellular inorganic 
phosphate remains constant during the course of 
the uptake; there is no measureable exchange. 
In other words, there is an inflow but no outflow 
of phosphate. During the uptake the inorganic 
orthophosphate concentration of the cell does not 
change significantly, and the inward flow of phos- 


-phate occurs against a concentration gradient as 


high as 100-1. Although phosphate uptake requires 
the presence of glucose, there is no obvious stoichi- 
ometric relationship. In fact, glucose uptake 
proceeds rapidly in the absence of phosphate. On 
the other hand, the rate of phosphate uptake in- 
creases asymptotically with increasing extracellu- 
lar phosphate concentration. An active transport 
of phosphate, involving a combination of phos- 
phate with constituents of the cell membrane, 
must occur. The energy for the transport is de- 
rived from glycolytic reactions. The absence of 
exchange indicates that the membrane is im- 
permeable to inorganic orthophosphate and that 
the transport mechanism is effectively irreversi- 
ble. 


189. Effects of acute whole body x-radiation 
on absorption and distribution of radio- 
sodium in the fasted rat. CHarLes J. Goop- 
NER AND JOHN Z. Bowers (introduced by Louis 
S. Goopman). Radiobiology Lab., Univ. of Utah 
College of Medicine, Salt Lake City. 

Following the introduction of radiosodium 
(Na?) into the stomach of the irradiated fasted 
rat, there is a depression in the rate of appearance 
of radioactivity over the tail at 24, 48 and 96 hr. 
as compared with control animals. To demonstrate 
the site of action of irradiation in producing 
this depression, groups of animals were sacrificed 
48 hr. after irradiation at 20, 60, 100, 140 and 240 
min. following administration of radiosodium. 
The specific activity of radiosodium was deter- 
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mined in portal vein plasma, heart blood plasma, 
urine, liver, stomach contents, and 4 segments of 
the gastrointestinal tract. There was moderate 
retention of the radiosodium in the stomach con- 
tents of the irradiated animals at 20 and 60 min. 
after administration indicating that either gastric 
emptying time is prolonged or gastric absorption, 
if present, is depressed by irradiation. In these 
same animals, the amount of radiosodium in the 
small intestine was approximately twice as great 
as that found in the control animals suggesting 
that irradiation depresses the movement of radio- 
sodium across the mucosa from the lumen to the 
blood. The livers of the irradiated animals weighed 
16% more than those of the nonirradiated ani- 
mals, while the concentration of radiosodium re- 
mained below that of the controls at equilibrium. 


190. Action of growth hormone upon erythro- 
poiesis and bone marrow metabolism. 
ALBERT S. Gorpon, GrorGeE J. FRUHMAN’%, 
Rospert GERSTNER* AND Burton 8S. Dorn- 
FEST*. Dept. of Biology, Washington Square 
College, New York Univ., New York City. 
Growth hormone (Raben-Westermeyer prepa- 

ration, pH 3.0) was administered daily, in 1 mg 

doses, for 7 days to male rats, hypophysectomized 

2 months previously. Analysis of smears of pooled 

femoral and tibial marrow revealed increased per- 


centages of nucleated erythroid elements in rats 


receiving somaiotrophin (STH). STH induced 
considerable repair of the hypoplastic marrow 
of the hypophysectomized rat; replacement of fat 
by nests of active erythrogenic cells was apparent 
in the marrow sections. Although reticulocytosis 
occurred in the peripheral blood of rats receiving 
STH, the hematocrit values remained at the low 
levels seen in untreated or in vehicle-injected 
controls. Consistently greater volumes of blood 
could be drawn from rats receiving STH than from 
those given the vehicle. Since ‘drawn blood’ values 
reflect the actual total blood volumes (LippMAN, 
1947), it appears that an increase in plasma vol- 
ume is responsible for the observed low peripheral 
erythrocytic despite the significant 
erythropoietic activity induced by STH. An 
increase in the rate of anaerobic glycolysis (when 
measured on a nitrogen basis) was found for bone 
marrow of rats receiving STH, an effect due largely 
to a decrease in the N content per nucleated mar- 
row cell. No significant influence of the STH 
employed was observed upon the adrenal, thyroid, 
seminal vesicle or thymus weights of the hypo- 
physectomized animal. Splenic weights, however, 
were augmented by this treatment. (Work done 
under a grant-in-aid from the American Cancer 
Society upon recommendation of the Committee 
on Growth of the Natl. Research Council.) 


values 
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191. Drowning phenomena in various spe- 
cies. ARCHER S. GORDON, FRANK RAYMON* Anp 
A. C. Ivy. Dept. of Clinical Science, Univ. of 
Illinois College of Medicine, Chicago. 

The terminal cardiovascular events during fresh 
water and sea water drowning have been investi- 
gated in dogs, cats and rabbits. Similar studies 
have been done during fresh water submersion of 
horses, cows, sheep, goats, pigs, monkeys, guinea 
pigs and white rats. During sea water drowning 
the blood pressure gradually fell to zero in all 
species and ventricular fibrillation was never 
observed, although a characteristic electro- 
cardiographic pattern was usually noted. Sub- 
mersion in fresh water resulted in 2 general types 
of blood pressure response: a) a precipitous fall 
to zero within 1-3 min., or 6) a gradual fall to 
zero during 2-5 min. All animals showing the 
former response had simultaneous ventricular 
fibrillation. All horses, cows and pigs had the 
precipitous blood pressure drop with permanent 
ventricular fibrillation. Most of the dogs showed 
this response, but only a few of the sheep and 
goats. Cats, rabbits and monkeys all showed a 
gradual fall in blood pressure without permanent 
ventricular fibrillation. However, 4 cats, 3 mon- 
keys and 1 rabbit had transient episodes of ven- 
tricular fibrillation with spontaneous recovery. 
Data have also been obtained on serum hemo- 
globin, sodium, potassium, calcium and chlorides 
before and after fresh water submersion. In 
general, the hemolysis was greater in those ani- 
mals of each species that exhibited either transient 
or permanent ventricular fibrillation. The serum 
ionic determinations revealed a significant rise 
in potassium and decreased sodium, calcium and 
chlorides in all species. The mechanism of ven- 
tricular fibrillation during fresh water drowning 
is related to: 1) ionic imbalances resulting from 
anoxia, hemodilution, hemolysis and sympatho- 
adreno-hepatic stress; 2) increased intravascular 
clotting; and 3) animal size. 


192. Nutritional equivalence of methionine 
hydroxy analogue (MHA) and methionine 
for growth. Ricnarp S. Gorpon* anp IRwIN 
W. Sizer. Research Dept., Monsanto Chemi:al 
Co., Everett, Mass. and Dept. of Biology, Mas-a- 
chusetts Inst. of Technology, Cambridge. 

It previously had been shown that methionine 
hydroxy analogue (MHA, a-hydroxy-y-mercay to 
butyric acid) and its amide are fully equivalent to 
methionine in improving growth and food utili: a- 
tion of growing chicks and rats fed diets low. in 
methionine. These findings have been extended to 
other sulfur amino acid deficient diets. It has ben 
found that MHA is fully equivalent to methionine 
in improving both the rate of growth and tie 
utilization of food of chickens when used to sup- 
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plement several different types of cystine deficient 
purified diets as well as when used to supplement 
seeral complex corn-soy rations which were limit- 
in in their total sulfur amino acid content. Pos- 
sible routes by which MHA, methionine, and 
their metabolites are incorporated into protein 
and other tissue components as well as their 
equivalence for micro-organisms are compared 
and discussed on the basis of the results obtained 
in this study. A method of quantitative paper 
chromatography for the selective detection of 
certain sulfur compounds is described. 


193. Potassium turnover in rat skeletal 
muscle in vitro. D. R. H. GourRLey ANpb 
Hersert Jonas*. Dept. of Pharmacology, Univ. 
of Virginia Med. Schcol, Charlottesville. 

As part of an in vitro study of the metabolism 
of the intact extensor digitorum longus muscle of 
the rat (Federation Proc. 12: 55, 1953) the uptake 
and turnover of potassium by this tissue has been 
investigated. When incubated at 30°C in glucose- 
Ringer solution containing radioactive potassium 
and equilibrated with oxygen, the turnover rate of 
potassium ions in the extensor muscle was 1.36 
+ 0.15% of the tissue potassium/min. This turn- 
over rate is greater than that reported for the 
rat erythrocyte (Proc. Soc. Exp. Biol. & + Med. 
78: 780, 1951) and less than that found in guinea 
pig brain slices and ox retina (Biochem. J. 48: 
530, 1951) but is of the same order of magnitude 
as that found in rat diaphragm muscle (MVM & R 
Symposium, p. 92, 1952) when temperature differ- 
ences are considered. The extensor muscle main- 
tained 95% or more of its initial potassium con- 
tent over a 4-hr. period under these conditions. 
In view of the relatively rapid turnover rate, 
the quantities of potassium ions moving into, and 
out of, the tissue/u time must therefore be ap- 
proximately equal. The turnover rate showed no 
great variation over a period of 3 hr. and there 
was no significant difference in the potassium 
turnover rate of opposite muscles from the same 
animal. The addition of insulin to the glucose- 
tinger solution had no consistent effect on the 
potassium turnover process although it was estab- 
lished earlier that, under the same conditions, the 
deposition of glycogen was more than doubled. 


194. Studies of absorption of iron from the 
gastro-intestinal tract. WILLIAM J. GRACE 
AND Ronaup K. Dora (introduced by Harotp 
G. Wourr). Depts. of Medicine and Psychiatry, 
New York Hosp., Cornell Med. Center, New 
York City. 

The absorption of iron from the gastrointestinal 
‘act has been studied by means of the iron toler- 
ance curve. Observations were made on 34 pa- 
t:ents with hypochromic anemia, 31 patients with 
hormochromic anemia, and 50 experiments on 7 
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healthy persons were performed. The results 
indicate that half the patients with hypochromic 
anemia absorbed little or no iron compared to the 
healthy subjects. Patients with normochromic 
anemia absorbed optimal amounts of iron. The 
data indicate that failure to absorb iron may be 
an important contributing mechanism in states of 
iron deficiency. Twenty-six observations have 
been made on a subject with a gastric fistula in 
which observations all the iron placed in the 
stomach entered the small intestine. In these 
experiments there was no relationship between 
absorption and gastric acidity. Absorption was 
optimal on days of good spirits and relaxation, 
and below optimal on days of conflict and inde- 
cision. 


innervation in 


195. Studies of reciprocal 
spinal and decerebrate cats sensitized by 
preceding semisection of spinal cord or by 
semidecerebration. A. R. GRAHAM* AND 
G. W. Sravraky. Dept. of Physiology, Med. 
Faculty, Univ. of Western Ontario, London, 
Canada. 

Sensitization of spinal motoneurones by dener- 
vation was studied previously employing indi- 
vidual thigh muscles. In the present investigation 
responses of antagonists were recorded simul- 
taneously using semitendinosus-quadriceps and 
tibialis anticus-gastrocnemius preparations 11- 
491 days after semidecerebration, or semisection 
of the spinal cord at T 12-L i level. Preceding 
the experiment the decerebrations were completed 
at the intercollicular level, and the animals with 
semisections of the cord were made low spinal. 
Reflex responses were evoked by stimulation of 
the posterior tibial nerves with currents of 0.1- 
100 v. intensity, 60 eps frequency and 1 msec. 
pulse duration delivered by a low impedance 
square wave stimulator. ‘Crossed extension’ 
occurred on the side opposite to the chronic 
semidecerebration at lower intensities of stimula- 
tion than on the control side often involving the 
flexor in a co-contraction. With increasing in- 
tensities of afferent stimulation a lowered 
threshold for ipsilateral extension, ipsilateral 
co-contraction of the extensor and flexor and 
reciprocal contraction of the flexor and relaxation 
of the extensor were also seen on the chronically 
decentralized side in favorable preparations. In 
low spinal transections the response usually 
changed from ‘flexor contraction’ to co-contrac- 
tion of the flexor and extensor as the intensity of 
ipsilateral stimulation was increased, the thresh- 
old for these responses being lower on the side of 


previous semisection of the cord. Contralateral 


responses were often elicited exclusively on the 
side of chronic semisection; when they occurred 
on either side, the threshold was lower on that 
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side. (Supported by Natl. Health Grants Admin. 
and Natl. Research Council of Canada.) 


196. Inhibition of pyrogen-plasma _inter- 
action as a possible cause of refractoriness 
to pyrogens. RonaLp GRANT. Dept. of Physi- 
ology, Stanford Univ., Stanford, Calif. 

When Proteus vulgaris pyrogen is incubated 
with plasma or serum from normal rabbits before 
injection into normal test rabbits the latency of 
fever is reduced. When citrate is present the pyro- 
gen is also potentiated. The effects of refractori- 
ness caused by repeated daily injections of pyro- 
gen (increased latency, decreased strength and 
duration of fever) are reduced or abolished by 
incubation of the pyrogen with normal plasma be- 
fore injection. But prior incubation with either 
heparinized or citrated plasma from strongly 
refractory donors has no potentiating effect on 
fevers developed by either normal or refractory 
test animals. These results were interpreted to 
mean that refractory animals have lost the ability 
to form, by plasma-pyrogen interaction, an ‘endog- 
enous pyrogen’ normally involved in develop- 
ment of fever (GRANT, Am. J. Physiol. 173: 246, 
1953). When the pyrogen is incubated with mix- 
tures of normal and refractory plasma before 
injection into refractory test animals results are 
the same as with refractory plasma alone, sug- 


gesting that an inhibitor present in the plasma 
of refractory donors prevents formation of the 
endogenous pyrogen. The plasma ‘inhibitor’ is 
considered to be an important factor in, but not 
necessarily the only cause of, the refractory state. 


197. Production of antisera against plasma 
lipoprotein fraction. Wi~son C. GRanrT, 
KENNETH A. BuRKE* AND MarRvIN J. FAHREN- 
BACH*. Lederle Labs. Div., American Cyanamid 
Co., Pearl River, N. Y. 

Preliminary attempts to immunize rabbits 
against the lipoprotein fraction of dogs main- 
tained for 9 mon. on a diet supplemented daily 
with 10 gm cholesterol, 30 ce cottonseed oil and 
1.2 gm thiouracil yielded weak antisera which 
failed to differentiate between the sera of normal 
dogs and those with elevated lipoprotein values. 
The production of potent antisera using a some- 
what similar technique has been reported by 
Baker and co-workers (Proc. Soc. Exper. Biol. & 
Med. 82: 119, 1953, ete.) However, effective anti- 
sera were obtained when chickens were immunized 
against the lipoprotein fraction of serum from 
rabbits fed a diet containing 1% cholesterol and 
3% corn oil for 8 weeks. Sera from the fat-and- 
cholesterol-fed rabbits yielded high titers as 
measured by the interfacial precipitin reaction 
while sera drawn from normal rabbits gave rela- 
tively low results. Although the chicken antisera 
yielded a weaker precipitin test with human sera 
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than with rabbit sera, it permitted the differentia- 
tion of normal sera from that obtained from 
atherosclerotic patients with elevated lipoprotein 
fractions. A study of the specificity of this reaction 
is in progress. 


198. Blood pressure, sodium output and 
appetite. D. M. Green. Univ. of Southern 
California School of Medicine, Los Angeles. 
The existence of a low but significant correla- 

tion between sodium output under load and blood 
pressure has been previously reported (Circula- 
tion 6: 919, 1952). In the present studies 75 meas- 
urements were made of the 24 hr. and basal sodium 
outputs -of 35 subjects on self-selected dietary in- 
takes. The 24 hr. sodium output was found to be 
directly related to the mean blood pressure (rxy = 
0.295; t = 2.64; P < 0.01). As a corollary, the 16 
hypertensive subjects showed a. significantly 
higher output (0.074 mEq/m?/min.) than the 19 
normotensives (0.051 mEq/m?/min.). The 24 hr. 
sodium output was also correlated with the 
basal output (rsy = 0.430; ¢ = 3.63; P < 0.01). 
The rate of sodium output under basal conditions 
(when expressed in mEq/m?/min.) did not differ 
significantly from the 24 hr rate (P < 0.10). The 
conclusion is made that increased blood pressure 
is associated with a general trend toward in- 
creased sodium output. The elevated 24 hr. out- 
puts under conditions of weight balance are inter- 
preted as reflecting an increase in spontaneous 
appetite for sodium as well. 


199. Unit activity of rabbit hippocampus. 
JoHN D. GREEN AND XENIA MACHNE (intro- 
duced by H. W. Maaoun). Dept. of Anatomy, 

* Univ. of California, Los Angeles and VA Hosp., 
Long Beach, Calif. 

Glass microelectrodes have been used to study 
the activity of hippocampal units in curarized 
animals. A cathode follower input was led to 2 
amplifiers so that low and high frequencies could 
be studied simultaneously. Many types of unit 
activity have been seen, some correlated with 
low frequency activity and others not. Upon 
auditory and tactile or proprioceptive stimulation, 
changes in frequency and pattern of unit discharge 
have been seen. These responses appeared to be 
specific for each modality. Unit responses to single 
shock stimulation of the sciatic and fornix have 
been noted in both the hippocampus and cerebr:'| 
cortex. Seizure discharges induced by repetitive 
stimulation of the fornix have been observed wit! 
microelectrodes. After such discharges a higi 
degree of synchronization between unit activity 
and slow waves has been seen in the hippocampus. 


200. Influence of ionizing radiation and dic- 
tary restriction on body fluid compartments 
and water kinetics in patients with malig- 
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nant lymphoma. JOSEPH GREENBERG AND 

DaniEL Laszito (introduced by Rosert H. 

Brou-Kaun). Division of Neoplastic Diseases, 

Montefiore Hosp., New York City. 

Four patients with malignant lymphoma were 
studied for 60-126 days under controlled metabolic 
conditions. Two were placed on a ‘normal diet’; 
2 received a diet adequate in calories but deficient 
in proteins and B-vitamins. Multiple simultaneous 
determinations of body fluid compartments, water 
kinetics, and renal function were performed in 
conjunction with measurements of metabolic 
balances. During the control phase body water 
(D.O) turnover was markedly accelerated in the 
patients maintained on ‘normal diet’ (t 3 water < 
6.6 days), whereas those receiving the ‘restricted 
diet’ showed a reverse trend (t } as prolonged as 
11.9 days). The effect of ionizing radiation on 
water turnover seemed to depend on the dose 
administered, larger doses decreasing the turn- 
over significantly. A moderate plasma volume 
(I}3!-albumin) contraction was found in all pa- 
tients during the control phase. Irradiation caused 
expansion of thé ‘extracellular fluid’ (inulin, 


thiosulphate) and plasma volume at the expense 
of the ‘intracellular compartment’ in all cases. 
The decrease in ‘intracellular volume’ was much 
more marked in the patients on ‘restricted diet’. 
Furthermore, the total body water (D2O space) 


fell significantly and remained reduced during 
the entire period of post-irradiation observation 
' (2-3 weeks) in the patients on the ‘restricted 
diet’. The ‘extracellular fluid’ and plasma volume, 
however, returned to pre-irradiation levels within 
this period in all cases. The implications of these 
findings and their correlation with possible 
mechanisms of radiation injury will be discussed. 


201. ‘Respiratory acceleratory cortex’ in 
eupnea. RuVEN GREENBERG AND Warp .C. 
STARRETT.* Dept. of Physiology, Univ. of Illi- 
nois College of Medicine, Chicago. 

The median portion of the anterior orbital sulcus 
(respiratory acceleratory cortex) was examined to 
determine whether this tissue subserved eupnea. 
This area (right and/or left) was exposed through 
a large window and tested 24 hr. postoperatively 
in 6 unanesthetized animals. At test, respiration 
was recorded by means of a chest pneumograph. 
A water cooled (5° C-9° C) brass tip (9 mm diame- 
ter; 17 mm diameter) was applied carefully either 
to the overlying dura or to the cortical surface for 
from 3-7 min. In most instances, the cooling pro- 
cedure did not produce a noteworthy change 
either in the depth or the rate of respiration. 
Neither was there a noteworthy change in respira- 
tion in the minutes following the removal of the 
cold tube. In a second procedure, 0.2-0.4 cc of 
saturated strychnine sulphate solution was in- 
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jected to a depth of 2-5 mm into the ‘respiratory 
acceleratory cortex.’ At most the dogs made a 
slight start at penetration of the needle. There 
was no noteworthy respiratory effect following 
this procedure. In 3 instances generalized Jack- 
sonian convulsions were seen within 2-4 min. 
following the injection. There was no noteworthy 
respiratory change preceding the convulsion. A 
change in respiration (even though transient) re- 
sulting from these procedures would have been 
taken as evidence for some kind of continuous 
activity in this area in eupnea. 


202. Effects of alcohol on in vitro direct 
acetylation. R. G. GRENELL AND J. MENDEL- 
son*. Psychiatric Inst., Univ. of Maryland, 
Baltimore. ‘ 

The effects of methyl, ethyl, propyl, iso-propyl, 
butyl, iso-butyl and amyl alcohols in narcotic 
concentrations on an in vitro, direct, sulfanilamide 
acetylating system, have been measured. The 
acetylation system was the same as that described 
by Kaplan and Lipmann (J. Biol. Chem., 174: 
1948), consisting of pigeon liver extract, Co A, 
ATP, sulfanilamide, Na acetate, Na citrate, 
cysteine and bicarbonate. The alcohols were 
added to the experimental reaction systems and 
compared with the controls. Both the Co A and 
the ATP were added in measured quantities; the 
sulfanilamide was determined by the method of 
Bratton and Marshall. In no case was there any 
interference with CoA activity or ATP utilization. 
That the acetylation progressed to completion for 
this system indicated that the CoA-ATP-acetate 
reaction was not inhibited. Further studies are in 
progress relative to the effects of the alcohols on 
acetylation mechanisms and ATP synthesis in 
brain homogenates. 


203. Effects of chloretone on respiration and 
ATP content of brain homogenates. R. G. 
GRENELL, J. MENDELSON*, J. H. MENDELSON* 
AND W. D. McEtroy. Psychiatric Inst., Univ. 
of Maryland, and Dept. of Biology, Johns Hopkins 
Univ., Baltimore. 

Much recent evidence suggests that a physical 
effect of a narcotic molecule on membrane struc- 
ture and permeability comprises one part of the 
fundamental mechanism of narcosis. The present 
studies were undertaken as an attempt to study 
an accompanying or secondary chemical reaction, 
more specifically, the possible interference with 
synthesis of adenosinetriphosphate (ATP); pre- 
vious experiments having shown no blocking of 
ATP utilization by narcotics acting on an in vitro 
direct acetylating system. Respiration of rat 
brain homogenates was measured using pyruvate 
as a substrate. Concentrations of chloretone from 
1-8 mM were tipped in to the Warburg flasks and 
samples withdrawn after 90 min. Control samples 
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were taken initially and after 90 min. All samples 
were then extracted in boiling water preparatory 
to ATP analysis. Inhibitions of respiration of 
80% and of ATP synthesis of 50% resulted from 
the action of 8mm chloretone. Four mm chloretone 
produced 32% inhibition of respiration and 12% 
inhibition of ATP. With 1 and 2 mm chloretone 
only mild inhibition of respiration was seen 
without any significant inhibition of ATP. It is 
of interest that the 1 and 2 mm concentrations 
have been shown to produce 50% and 80%, re- 
spectively, block of transmission through excised 
sympathetic ganglion, but little effect on cerebral 
cortical response to direct electrical stimulation. 
The data suggest a dual mechanism for the action 
of the narcotic. 


204. Effect of DFP on denervated skeletal 
muscle. GERALD E. GROBLEWSKI*, BERNARD 
P. McNamara* AND J. Henry WILLs. Pharma- 
cology Branch, Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

The gastrocnemius-soleus muscle group of 8 
cats was denervated by section of the sciatic 
nerve. Between 48 and 60 days after denervation, 
the animals were anesthetized and the response of 
this muscle group to close intra-arterial injection 
of DFP (3-10 mg/kg) was recorded isometrically. 
The drug produced contractions of the denervated 
muscles in all 8 cats. Four animals gave positive 
responses to the initial dose. Four cats responded 
to a second dose of 10 mg/kg after failing to 
respond to a first dose of like magnitude. These 
results constitute evidence that the mechanism of 
action of DFP is not confined to prolongation, 
consequent to cholinesterase inhibition, of the life 
of acetylcholine released by motor nerve activity. 


205. Comparative studies on the chemistry 
and structure of collagen class of proteins. 
JEROME Gross (introduced by WALTER BAUER). 
Lovett Memorial Labs., Massachusetts General 
Hosp. and Harvard Med. School, Dept. Boston. 
of Biology, Massachusetts Inst. of Technology, 
Boston. 

Studies on fibrogenesis of collagen have re- 
quired establishment of more definitive criteria 
for identifying and quantitating this substance. 
Collagen is best defined as that class of fibrous 
proteins characterized structurally by a particular 
wide angle x-ray diffraction pattern and in most 
if not all native species a distinctive axial periodic- 
ity of about 640 Angstrom units, and chemically 
by high content of hydroxyproline, proline and 
glycine and low moieties of aromatic amino acids. 
Collagen from marine sponges, coelenterates, 
echinoderms, fishes and mammals fit all of the 
above criteria. They all show very similar qualita- 
tive distributions of amino acids by 2 dimensional 
paper chromotography. Hydroxyproline values 
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range from 9-13.6%. In all cases the glycine value 
was approximately twice that for hydroxyprolin:, 
Percentage of glycine and hydroxyproline are 
useful indices of collagen concentration in tissucs 
and extracts and the approximately 2:1 ratio of 
these amino acids is a good indication of a ‘normal’ 
collagen. Glycine contributions due to contami- 
nating proteins, with the exception of keratin, 
were shown to be relatively unimportant and could 
be evaluated. Although there are important struc- 
tural and chemical common _ denominators 
throughout the collagen class, there are signifi- 
cant differences in physical properties which will 
be discussed. 


206. Intravenous injection of fat emulsion on 
biliary secretion in rats. Morton I. Gross- 
MAN. Army Med. Nutrition Lab., Denver, Colo. 
Biliary fistulas were prepared in fasted male 

albino rats weighing between 190 and 250 gm by 
cannulation of the common bile duct with poly- 
ethylene tubing. Following an 8-hr. stabilization 
period, a 16-hr. control sample was collected, 
treatment was administered and a 16-hr. post- 
treatment sample was collected. Treatments were 
as follows: control (no treatment) 20 rats; 2 ml 
corn oil by stomach tube, 8 rats; 33 ml/kg 10% 
sesame oil emulsion intravenously, 14 rats; and 
33 ml/kg 10% sesame oil emulsion plus 10 mg/kg 
heparin intravenously, 8 rats. Determinations of 
volume, bilirubin, cholic acid and cholesterol 
were made on the bile samples. The pre- and post- 
treatment values for the control group were: 
volume 0.52, 0.38 ml/hr.; bilirubin 0.033, 0.040 
mg/hr.; cholic acid 1.13, 1.30 mg/hr.; cholesterol 
0.041, 0.040 mg/hr. The only statistically signifi- 
cant difference between the pre- and posttreat- 
ment values was in the volume rate. The other 
treatment groups were not significantly different 
from the control group. Thus hepatic function as 
measured by the secretion of these biliary con- 
stituents was not significantly altered by the 
treatments. The implications of these findings, 
particularly with regard to bilirubin output and 
the possible hemolytic action of intravenously 
administered fat emulsions with and without 
heparin, will be discussed. 


207. Calcium-potassium imbalance as a cause 
of ventricular fibrillation. LEONARD GrRuii- 
BACH AND J. W. Howarp (introduced by A. M. 
Lanps). Pharmacology Section, Sterling-Wi: - 
throp Research Inst., Rensselaer, New York. 
The ventricular fibrillation caused by pe’- 

fusing an isolated mammalian heart with a K~- 

free solution (BUTCHER et al., Am. Heart J. 43: 

801) was studied in rabbit hearts perfused wih 

modifications of Krebs-Henseleit solution by tle 

Langendorff method. Complete reversal of tie 

fibrillation can be obtained by returning to a 
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s:lution containing a normal amount of K* or 
R»*. Fibrillation cannot be ascribed to the ab- 
s nee of K+ alone as hearts perfused with a solu- 
tion free of both K*+ and Ca** do not fibrillate. 
The latter hearts fibrillate, however, when small 
a‘nounts of Ca**+ are injected into the perfusion 
e.innula. This fibrillation persists until the Ca** 
i- washed out. However, it can be abolished any 
t me before this by the injection of small amounts 
of K+. Similar injections of K* alone cause only a 
transient flutter. Steady state perfusion with 
solutions normal with respect to K*+ but in which 
additional Ca** replaced equivalent amounts of 
Nat does not cause fibrillation. However, hearts 
perfused with normal Krebs-Henseleit can be 
made to fibrillate by rapid injections of Catt 
into the perfusion cannula. This fibrillation is 
completely persistent unless it is followed by an 
injection of Kt. Batt and Srt+ cannot replace 
Ca** in the above situations; they only cause 
extrasystoles or flutter. The experiments reported 
here suggest that at least certain cells in the 
ventricle become autorhythmic upon being sub- 
jected to an excess of Catt, that this process is 
aided by the simultaneous removal of K*, and that 
the fixed Ca*+ can be displaced by K* or Rbt*. 


208. Local independence of bioelectric gener- 
ator. Harry GRUNDFEST, MARIo ALTAMIRANO* 
AND C-Y. Kao*. Dept. of Neurology, College of 
Physicians and Surgeons, Columbia Univ., New 
York City and Marine Biological Lab., Woods 
Hole, Mass. 

Local bioelectric effects of internal ionic altera- 
tion or of altered electrical conditions in squid 
giant axons were recorded simultaneously by 2 or 
3 microcapillaries inserted 1-5 mm apart. One, the 
middle in 3-electrode arrays, was the micropipette. 
Kither end of the axon was stimulated, or both 
together to produce ‘collision’ centrally. Re- 
sponses arise earlier in the collisional region but 
are otherwise unaltered, indicating local inde- 
pendence of the spike generator. Initial bioelectric 
effects of microinjection are also highly local. 
Thus, Na* initially depresses spike height and 
prolongs spike duration only in the pipette region, 
responses less than 2 mm away remaining un- 
altered. Activity at the injection site may outlast 
that downstream. Acid-, or base-induced damage 
localized to about 0.1 mm of axon causes prompt 
Llock. Modes of action and blocking effectiveness 
«f different cations differ. K+ and Rbt act only in 
ligh concentration; Nat and Li* in lower. Ba**, 
Catt, Mg** and Srt+ are even stronger blocking 
¢gents, causing large depolarization. Anions ap- 
}ear to have no specific actions. When it occurs, 
<epolarization is a late effect, largest at the in- 
j:ction site. Resting potential, spike amplitude 
2nd duration therefore all appear to be products 
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of localized processes, subsumed under a local 
bioelectric generator. 


209. Activity of myosin and actomyosin 
ATPase in relation to pressure, tempera- 
ture and pH. Karu F. Gutue,* H. Carre 
LAWLER,* Mary P. CarpENTER* AND DUGALD 
E. 8. Brown. Dept. of Zoology, Univ. of Michi- 
gan, Ann Arbor. 

Pressure increases the  calcium-activated 
ATPase activity of myosin, 8-myosin, and acto- 
myosin, and this effect varies with temperature 
and pH. An analysis of this system is the subject 
of this communication. The enzymatic activity of 
myosin at atmospheric pressure, when plotted 
against pH, shows the usual S-shaped curve, 
rising from a minimum at pH, 6.3 to a maximum 
at 8.4. A pressure of 8000 lb/sq. in. depresses ac- 
tivity below px 7.4 and increases it at higher pu. 
The activity of actomyosin varies similarly with 
pH, but rises more rapidly. Under compression, 
however, the transition between inhibition and 
activation is at pH 6.8. Temperature analysis of 
the effect of 8000 lb/sq. in. on the myosin-ATPase 
activity shows that at pH 8.0 there is no effect at 
0°C, but thereafter the activity increases progres- 
sively as the temperature rises. At pH 7.4, a 
pressure effect is absent from 0° to 30°C. At px 
6.3, pressure is also without effect at O0°C, but 
thereafter the activity progressively decreases as 
the temperature rises. Actomyosin behaves simi- 
larly, but with the critical difference that at pH 
6.8, rather than 7.4, pressure exerts no effect. In 
summary, pressure has no effect at 0°C. At higher 
temperatures there is a pH above which pressure 
activates and below which it inhibits. This implies 
that the system contains at least two reactive 
components. 


210. Mean circulatory filling pressure as a de- 
terminant of cardiac output. ARTHUR C. 
GuyTON AND ArtTHUR W. LinpsEy.* Dept. of 
Physiology and Biophysics, Univ. of Mississippi 
School of Medicine, University. 

The mean circulatory filling pressure (MCFP) 
xan be determined after stopping the heart either 
by vagal stimulation or by fibrillation and then 
bringing the arterial and venous pressures to 
equilibrium very rapidly with a perfusion pump 
between the aorta and the external jugular vein. 
Previous studies have emphasized the high degree 
of correlation between cardiac output and the 
pressure gradient from the MCFP to the right 
atrial pressure (Guyton. Proc. International 
Physiological Congress XIX: 424, 1953). It can be 
shown mathematically that this is exactly the 
relationship which should exist as long as the 
viscosity of the blood remains constant and the 
physical dimensions of the circulatory system do 
not change appreciably when the MCFP is varied. 
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Furthermore it can be shown mathematically that, 
even though increasing the MCFP usually does 
increase the dimensions of various elements of 
the circulatory system, this effect only makes the 
correlation between cardiac output and MCFP 
minus right atrial pressure nonlinear, and MCFP 
still remains one of the determinants of cardiac 
output, though the mathematical function be- 
comes more complex. It can be shown mathe- 
matically that a decrease in viscosity of the 
blood, and experiments show this to be true, causes 
an increase in cardiac output proportional to the 
change in viscosity as long as the pressure gradient 
from the MCFP to the right atrial pressure re- 
mains constant. 


211. Miocardial metabolism and _ coronary 
blood flow in intact dogs during hemorrha- 
gic shock. DonaAtp B. HackEL AND WALTER T. 
GoopALE (introduced by H. L. BiumGarrt). 
Western Reserve Univ., Dept. of Pathology at 
City Hosp., Cleveland, Ohio. 

Normal morphinized dogs under dial-urethane- 
pentobarbital anesthesia were studied by cathe- 
terization of the coronary sinus, pulmonary ar- 
tery, and femoral artery 1) before, 2) immediately 
after, and 3) 3 hr. after hemorrhage. Stepwise 
withdrawal of about 34% of estimated total blood 
volume lowered mean arterial blood pressure from 
1) 121 + 4.5 mm Hg, to 2) 54 + 2.3 mm Hg, and 
the gradual removal of 9% more maintained pres- 
sure at 3) 46 + 3.5 mm Hg for 3 hr. Average pulse 
rates were 1) 76, 2) 148, and 3) 174/min. Coronary 
flow (nitrous oxide method) and myocardial oxy- 
gen consumption showed wide variations but no 
significant changes from initial levels. Cardiac 
index (Fick-oxygen) fell from 1) 3.4 +, .5 to 2) 
1.2 + .1, to 3) 1.0 + .1 1/min. Mechanical effi- 
ciency was thus greatly reduced, and the ratio 
CF/CI increased progressively from /) 5.4 + 8, 
to 2) 11.0+ 1.7, to3) 18.9 + 4.4%. Sustained hypo- 
tension produced markedly increased arterial 
levels of glucose (90-180-161 mg %), lactate (11- 
38-75 mg %) and pyruvate (1.6-2.8-3.8 mg %). 
Coronary glucose and lactate arteriovenous dif- 
ferences remained unchanged or rose slightly. 
Myocardial R.Q. also varied only slightly from 
1) 86 + .03, to 2) .91 + .03, to 3) 95+ .05. Total 
myocardial carbohydrate utilization was thus well 
maintained although myocardial giucose and lac- 
tate extraction coefficients (A-V/A) were greatly 
reduced. Pyruvate extraction, however, decreased 
markedly, often to negative values. These findings 
indicate an altered pattern of myocardial metabo- 
lism in experimental hemorrhagic shock. 


212. Visual acuity and luminance threshold 
in retinitis pigmentosa. C. Haic. New York 
Medical College, New York City. 

As retinitis pigmentosa progresses, the visual 
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acuity (corrected for refractive errors) decreases, 
while the absolute luminance threshold of the fo- 
vea rises (Haic, C. ann S. L. SAuTzMan, to be 
published). In 39 patients with this disease in all 
degrees of severity the relation between these 
variables was found to conform to the equation 
(B — b)V? = K, where B is luminance threshold, 
V is acuity and b and K are constants. Since it is 
probable that in retinitis pigmentosa the number 
of functional cones per unit area decreases pro- 
gressively, this equation may be derived as fol- 
lows: it is generally accepted that the limiting 
factor in the resolution of fine detail is the number 
of functioning foveal cones per unit retinal dis- 
tance (NV). The simplest statement of this relation 
is N = k,V, where k; is a constant. Now, if a is 
the cross-sectional area of a single cone, then 
aN? is the total cone area. It was previously 
shown (Haia, C., Abs. of Comm., XVIIT Internat. 
Physiol. Cong., Copenhagen, 1950, p. 244) that 
the luminance threshold is related to the total 
cone area (aN?) as follows: (B — b)aN?2 = ka, 
where kz is a constant and b is the minimal lumi- 
nance threshold. Solving for N anP substituting in 
the acuity equation, we get (B — b)V? = ko/ak,?, 
which is identical with the empirical equation 
derived from the data. Thus, a formulation based 
upon anatomical and functional relations observed 
in the normal retina describes the course of a 
degenerative disease of the retina. (This study 
was aided by a grant from the National Council 
to Combat Blindness.) 


213. Manometric findings associated with 
arterial stenosis. Henry Harmovict. Surgical 
Research Labs., Montefiore Hosp., New York City. 
Experiments performed in dogs were devised to 

gain insight into the vascular dynamics in arterial 

stenosis produced in the abdominal aorta and 
iliac arteries. Stenosis was produced both by intra- 
luminal thrombosis and by extraluminal gradu- 
ated constriction. Intraarterial pressures were 
recorded with a Sanborn electromanometer from 
the femoral arteries. In the experiments on ar- 
terial thrombosis, the manometric results were 
correlated with arteriograms and clinico-patho- 
logic data. With the thrombus centrally located in 
the abdominal aorta, the manometric findings 
were within normal range. With the thrombus 
located laterally in the aorta, extending into | 
iliac artery, significant to pronounced manomet:i¢ 
alterations were noted in the corresponding fein- 
oral. In the cases of marked stenosis produced by 
the thrombus the pulse curve tracings consist°d 
of a sawtooth contour. Concurrently reduced pul- 
sations and filling defects in the outline of the 
arteriogram were present. Studies of an acute 
gradual stenosis produced by extraluminal eccn- 
striction of the abdominal aorta afforded quanii- 
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tative determinations of its manometric effects. 
With a decrease of the arterial diameter from 30- 
6% the contour of the pulse curve consisted in a 
rounded wave with a shallow dicrotic notch; 
with a decrease of 70%, the pulse curve contour 
consisted only of a rounded wave; further decrease 
o! the lumen resulted in a flat line. Significant 
reduction in systolic, diastolic and mean pressures 
occurred only after 70% reduction of the lumen. 
This latter degree of arterial stenosis appears to 
be the critical stenosing zone. Its physiological and 
clinical significance is discussed. 


214. Temperature rhythms in blind mice. 
Franz HALBERG* AND Maurice B. VIsscHER. 
Dept. of Physiology, Univ. of Minnesota, Minne- 
apolis, and Cambridge State School and Hosp., 
Cambridge, Minn. 

Rhythms in rectal temperature were studied 
for 200-day periods on blinded and on sham- 
operated male CBC and dba mice, kept on a regi- 
men providing for 12 hr. of light alternating with 
12 hr. of darkness. A slight but clear shortening 
of cycle length was noted after blinding. This 
resulted in reversal of the temperature rhythms 
in blinded mice at about 22 days and in a return 
to the original phase relation between rhythms in 
blinded and in sham-operated mice at 36 days 
after operation. Progressive decreases in ampli- 
tude of mean daily curves were also noted in the 
blinded groups and resulted from randomization 
of individual variations. It has been shown that 
in mice lighting is a dominant physiological timer 
of the adrenal cycle measured by evaluating daily 
temperature variation (Federation Proc. 12: 59, 


1953). These studies seem to indicate, first, that. 


lighting acts via the eyes; next, that lighting pro- 
longs the intrinsic cycle length by roughly 40 
min. each day, and, 3rd, that by this modification 
in rate lighting synchronizes the adrenal cycle 
with extrinsic periodicity. The intrinsic cycle 
length of about 23-hr. and 20-min. duration is 
apparent for several weeks after blinding. Several 
months after blinding 24-hr. periodic exogenous 
stimuli other than light may achieve control of 
the timing of adrenal cycle and may thus resyn- 
chronize the intrinsic mechanism of periodicity 
with a 24-hr. periodic environment. The conclu- 
sions are also supported by data on congenitally 
anophthalmic ZRD mice. 


215. Energy cost of waste removal. C. J. HALE,* 
ELENA M. S.iiepcevicn* AND P. V. Karpovicu. 
Dept. of Physiology, Springfield College, Spring- 
field, Mass. 

This is part of an investigation concerning the 
e‘fect of occupational hazards upon the health of 
the waste collectors of the Department of Sanita- 
tion of the City of New York. These men remove 
refuse, garbage and ashes. Information necessary 
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for this study was gathered during actual waste 
removal in New York City. The amount of waste 
collected daily varies from 9,750 to 13,000 lb/man. 
The weight of the trash cans and contents ranges 
from 15-165 lb. These cans are carried or rolled 
to the collecting truck and then lifted to a height 
of 36-46 in. The energy cost tests were conducted 
in the laboratory where the closed circuit method 
was used to measure oxygen consumption. Carry- 
ing a load by 2 men is more expensive than by one. 
For example, carrying 120 lb. by 2 men requires 
312 cc/man, while carrying 60 lb. by 1 man re- 
quires 260 cc. Carrying the weight of 60 lb. 12 ft. 
increases oxygen consumption to 3,516 cc/min. 
Rolling a 60-lb. can 12 ft. increases oxygen con- 
sumption 1,520 cc/min. Lifting 60 lb. a height of 
36 and 46 in. requires approximately 219 and 280 
ce oxygen/min. respectively. However, since the 
time spent in lifting is 1.5 sec., the exertion is 
equal to 2.8-3.5 horsepower. The average energy 
expenditure by the waste collector is approxi- 
mately 781-939 ce oxygen/min., but the 212-283 
daily lifts require from 1 ,543-6,320 cc oxygen/min., 
thus making this work more strenuous than the 
average oxygen consumption indicates. (Sup- 
ported in part by a grant from the Uniformed 
Sanitationmen’s Association of New York City.) 


216. Endocrine, cardiovascular, respiratory, 
and body temperature changes in man ex- 
posed to hypoxia combined with heat. 
Henry B. Haute, KatrHerIne I. SypNor AND 
Max L. Sweat (introduced by Harry F. Ap- 
LER). USAF School of Aviation Medicine, Ran- 
dolph AFB, Tex., and Western Reserve Univ. 
School of Medicine, Cleveland, Ohio. 

To determine the extent to which a méderately 
high environmental temperature may intensify 
or otherwise modify responses to mild hypoxia, 
9 different groups of young men were studied under 
standardized conditions in which the factors of 
oxygen pressure, environmental temperature and 
time were varied. Physiological determinations 
included several cardiovascular and respiratory 
indices, mean skin temperature and rectal tem- 
perature. ACTH and adrenocortical steroid de- 
terminations were made on blood samples secured 
immediately after exposures were terminated. 
ACTH levels were determined by the oxycellulose- 
extraction adrenal ascorbic acid-depletion tech- 
nique of Sydnor and Sayers; adrenocortical 
steroids were determined by the fluorescent 
method of Sweat. At least 6 men were subjected 
to each of the following sets of conditions: a) 
normal control (breathing air at room tempera- 
ture for 15 or 45 min.); 6) breathing 12% oxygen 
in nitrogen at room temperature (2, 15 or 45 min.); 
c) breathing air at 50°C (122°F) (dry bulb tem- 
perature) for 15 or 45 min.; and d) breathing 12% 
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oxygen in nitrogen at 50°C for 15 or 45 min. Base- 
line determinations (except hormone analyses) 
were obtained on all subjects during a 15-min. 
pre-exposure period. Cardiovascular responses 
to hypoxia were intensified by the heat factor. 
ACTH was not detected in the blood of controls 
or exposed subjects. No consistent pattern of 
change in blood adrenocorticoids was observed. 


217. Electrocardiographic effects of cortisone 
and DCA singly and in combination. C. E. 
Hau, H. W. DiserRENs* anp O. HAuu*. Carter 
Physiology Lab., Univ. of Texas Med. Branch, 
Galveston. 

Previously we have found that rabbits treated 
with DCA and saline develop marked electro- 
cardiographic abnormalities. The present experi- 
ments were designed to assess the role of NaCl 
in the production of these changes and to deter- 
mine whether a glucocorticoid (cortisone) might 
produce ECG changes or modify those caused by 
DCA treatment. Dutch rabbits 1.3-3.7 kg were 
used. Ten were given 5 mg/day DCA subcutane- 
ously, 5 of these receiving distilled water and 5 
0.5% NaCl drinking solution. Five received 5 mg/ 
day cortisone and 0.5% NaCl solution. Seven each 
received 3 75-mg DCA pellets subcutaneously 
and 1% NaCl; and 14 received additionally 2 mg/ 
day cortisone. Those receiving DCA and 0.5% 
NaCl developed marked ECG changes and lived 
20-47 days. On 1% NaCl and DCA the changes 
occurred earlier, muscular paralysis was common, 
and survival reduced to 9-18 days. Only minimal 
ECG changes, confined to the S-T and P-R seg- 
ments, were noted in animals receiving DCA and 
distilled water, and survival was not altered in 
the period studied. The same was true of animals 
receiving cortisone and saline. The combination 
of DCA, cortisone and saline was extremely toxic, 
9 of 14 so treated died within a week, all died 
within 12 days. ECG changes occurred but did 
not correlate with paralysis as in DCA treatment 
alone, death usually occurred without marked 
ECG aberrations typical of DCA and saline- 
treated animals. (This study was supported by a 
grant from the American Heart Association.) 


218. Blood gas tensions in dogs following 
hyperventilation at altitude. F. G. Hatt. 
Dept. of Physiology and Pharmacology, Duke 
Univ. School of Medicine, Durham, N.C. 

Twenty mongrel dogs were subjected to simu- 
lated altitudes ranging in pressure from 760 mm 
Hg to 226 mm Hg. These were uniformly hyper- 
ventilated and it was found that the duration of 
subsequent apnea varied inversely with the pres- 
sure altitude. Gas analyses were made on carotid 
and jugular blood during hyperventilation and 
apnea. Results are interpreted as indicating a 
change in sensitivity to pCO: and/or pH with 
changing degrees of hypoxia. 
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219. Effect of adrenalectomy and hormone 
treatment on renal alkaline phosphatase, 
THomas C. Hai and ELEANOR M. Srocaa; 
(introduced by JoserpH C. Aus). Med. Labs. 
Collis P. Huntington Memorial Hosp. of Harvari 
Univ. at Massachusetts General Hosp., Bosion. 
Ruyter (Acta Anatomica XI: 42, 1952) and Tis. 

sieres (Acta Anatomica 5: 224, 1948) have reported 

falls in renal alkaline phosphate following adre. 
nalectomy in rats, the defect not being restored by 
desoxycorticosterone acetate (DCA) treatment. 

Since the inability to handle water loads which 

characterizes human hypo-adrenacorticism can 

be corrected by cortisone and not DCA, and since 
renal-alkaline phosphatase is believed to be in- 
volved in mechanisms of tubular reabsorption, 
the effect of cortisone upon renal phosphatase was 
studied in rats. Ten normal adult males were 
killed by decapitation and the alkaline phospha- 
tase measured by a modification of Bunting’s 

method (Proc. Soc. Exper. Biol. & Med. 67: 370, 

1948). Nine animals were bilaterally adrenalecto- 

mized and maintained for 3 wk. on chow, water, 

plus 2 mg. DCA intramuscularly daily. A similar 
group was maintained on 2 mg of cortisone ace- 
tate daily. A final group of 10 was given 1% saline 


to drink and no hormone therapy. Careful gross | 


and microscopic search was made for islands of 
regenerated adrenal tissue, and 1 DCA-, 2 corti- 
sone- and 8 saline-treated animals were excluded 
from the data because of such islands. The results, 
in mg P liberated/gm dry weight of tissue/hr., 
with standard deviations are: normals 15.2 (5.7); 
saline 14.4 (5.1), cortisone 6.7 (3.4), DCA 7$ 
(4.7). Adrenalectomy is followed by a fall in renal 
phosphatase which is not corrected by DCA or 
cortisone treatment, but saline seems to maintain 
the phosphatase level. 


220. Mechanism of blood cell count response 
to epinephrine in the dog. LyLeE Hami.ton 
AND STEVEN M. Horvatu (introduced by W. W. 
Tutte). Dept. of Physiology, College of Meti- 
cine, State Univ. of Iowa, Iowa City. 

Blood samples were drawn simultaneously from 
catheters placed in the right ventricle, aorta and 
caudal vena cava of dogs previously anesthetized 
with Nembutal (30 mg/kg). A study was made of 
the immediate blood cell count response (first 5 
min.) to 500 wg epinephrim ‘njected intravenously 
in normal and splenectomized dogs. Samples were 
collected at 20-sec. intervals from each catheter, 
or were drawn at a constant rate for the 0-2 min. 
and 2-5 min.-periods following epinephrine. At 
least 4 factors were responsible for the cell count 
response to the injection of a’ ‘ge dose of epine}/h- 
rine in dogs: 1) the pulmonary system contributed 
leukocytes in the first 1-2 min. of the response; 
2) during the same time period, there was a periph- 
eral pooling of leucocytes and erythrocytes; 3) 
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er) throcytes were added to the circulation from 
th: spleen; 4) leucocytes were contributed to the 
ci:-ulation from the splanchnic bed, the partici- 
pation of the spleen in this response being negli- 
gille. 


22:. Thermal properties of fur. H. T. HAMMEL 
introduced by D. R. Grirrin). Cornell Univ. 
Dept. of Zoology, Ithaca, N. Y. 

Che guarded hot plate method has been adapted 
for measuring the thermal insulation of fresh, 
dried and tanned furs of 14 species of northern 
mimmals. The insulation per unit thickness of 
the inner level of fur was obtained by measuring 
the temperature gradient in the fur through which 
a known quantity of heat was flowing. The 
guarded hot plate provided the heat and the 
temperature gradient was measured with a ladder- 
like array of fine wire thermocouples inserted into 
the fur. The average value of the insulation per 
unit thickness of the inner fur of 9 species of dried 
and tanned pelts was 4.2 clo/inch with extremes 
of 3.5 clo/inch (opossum) and 5.1 clo/inch (snow- 
shoe hare). The highest total insulation obtained 
was 7 clo (coyote) and the lowest was 3.3 clo 
(opossum). The insulation per unit thickness of 
fur was found to increase about 4-fold by replacing 
the air in and around the fur with the common 
refrigerant gas, freon. From this it was concluded 
that the important avenues for heat transfer 
through dry pelts with air pervading the fur are 
air conduction and natural convection of the en- 
trapped air. Heat conduction by the fur fibers and 
radiation transfer are negligible. (Supported by a 
contract between Cornell University and the U.S. 
Air Force Arctic Aeromedical Laboratory.) 


222. Hypertonic salt solution in_ surgical 
therapeusis. James D. Harpy anp JouN R. 
LovELAcE*. Dept. of Surgery and Surgical Labs., 
Med. College of Univ. of Tennessee, and John 
Gaston Hosp., Memphis, Tenn. 

This study was prompted by the remarkable 
improvement which occurred in a patient with 
pyloric obstruction who received 500 ce of 5% 
sodium chloride solution intravenously. Contrary 
to preinjection estimates, the lowered serum 
sodium and chloride levels were only moderately 
elevated following this infusion but the pulse, 
previously rapid and weak, became slow and full. 
The patient appeared and felt much improved. 
To examine more critically the effects of such 
therapy, a liter of 3% sodium chloride was ad- 
ministered intravenously to 30 patients, without 
uitoward symptoms. The following measurements 
were made before and after the infusion: plasma 
ad blood volumes (T-1824), extracellular fluid 
(\aSCN) and total body water (D2O); plasma 
scdium, chloride, potassium and CO: combining 
power; blood hematocrit and red cell sodium and 
potassium. In 16 patients the infusion was com- 
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pleted in 1 hr., and the averaged results in these 
subjects form the basis of the present report 
unless otherwise indicated. Extracellular fluid 
increased 34%. Plasma volume increased 27%, 
with little change in the red cell mass (5 cases). 
Intracellular fluid decreased 27% (6 cases). 
Plasma CO: combining power decreased 6.1%. 
Plasma sodium was unchanged. Plasma chloride 
increased 9.2%. The plasma potassium level was 
slightly diminished. Red cell sodium and potas- 
sium content was unchanged. The venous hema- 
tocrit decreased 11% (8 cases). One may conclude 
that hypertonic sodium chloride solution effects 
improvement in the patient with extracellular 
water and salt depletion by augmenting the 
extracellular fluid and plasma volumes at the ex- 
pense of the intracellular compartment. (Army 
Contract No. DA-49-007-MD-296. ) 


223. Regional liberation of potassium an 
excitant of ectopic ventricular activity in 
myocardial ischemia and infarction. A. 
SipNEY Harris, Aspo Bisteni*, Louis A. 
TotH, Raymonp A. RussELL* AND JOHN E. 
FIRESTONE*. Dept. of Physiology, Louisiana 
State Univ., New Orleans. 

Extracts of dog ventricular myocardium both 
from normal muscle and 20 hr. infarets produced 
ventricular ectopic beats and short periods of 
ventricular tachycardia when injected into the 
anterior descending arteries of test dogs with 
normal hearts. Flame photometer determinations 
revealed that active extracts contained potassium 
concentrations as high as some pure KC! solutions 
which also evoked ventricular ectopic activity 
following coronary arterial injection. In KCl 
trials that produced ectopic activity but not 
fibrillation the highest ectopic frequency de- 
veloped after a delay, often of 10-20 min. Such 
delays have occurred following some tissue ex- 
tract injections also, and in some others 2 periods 
of ectopic activity have occurred with return to 
normal rhythm between them, suggesting 2 
classes of excitants in extract, 1 producing imme- 
diate and the other delayed excitatory effect. 
Determinations of potassium concentrations in 
plasma of coronary venous blood from the ische- 
mic or infarcted area of hearts with coronary 
occlusion consistently have shown increases in 
potassium over control and systemic samples. 
Repeated determinations through several hours 
on the Ist day, and daily up to 5 days revealed a 
pattern of increases and decreases that correlates 
positively with changes in ectopic activity. The 
evidences indicate that regional (not general) in- 
crease in extracellular potassium is an important 
excitatory factor in infarction, but probably not 
the only one. (Aided by grant H-1109(C1) Natl. 
Heart Inst., and by a grant from Eli Lilly and Co.) 
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224. Relationship between lung pressures and 
volumes and traumatic air embolism. Rop- 
NEY B. Harvey AND JOHN A. SCHILLING (intro- 
duced by Henry M. Sweeney). USAF School 
of Aviation Medicine, Randolph AFB, Tex. 

It has been shown that intrapulmonic pressures 
at which lung rupture and air embolism occurs 
depends upon lung volume. The purpose of this 
study was to determine the conditions at which 
lung rupture and air embolism occur. The un- 
opened thoraces of nembutalized dogs were ex- 
panded after occluding the trachea by reducing 
the air pressure in the chamber in which the dogs 
were placed to a predetermined value within 2 
sec. The functional residual volume was deter- 
mined previously by decompression at the end 
expiratory position with the trachea open to a 
spirometer. Subsequently, measured amounts of 
air were added to the initial volume. The animal 
was then decompressed from ground level to 250 
mm Hg with closed airways and kept there from 
15-20 sec. before return to ground level. Tracheal, 
intrapleural, pulmonary arterial and venous, 
femoral arterial and chamber pressure were re- 
corded using strain gages. Criteria of lung rupture 
and air embolism used were a fall in tracheal 
pressure, reduction of tracheal pressure below 
control values when the chamber was brought 
back to ambient pressure, change in electrical 
conductance between an electrode catheter in the 
pulmonary vein and the tissues, and lung hemor- 
rhage. Control measurements were made by de- 
compressing the dog without tracheal occlusion. 
It was found that lung rupture and air embolism 
first occurred at lung volumes approximately 3 
times the functional residual volume. A large 
pressure gradient between the air passages and 
the pulmonary vein develops with lung distention. 


225. Uptake of P*? by Periplaneta americana: 
passage through the fore-, mid-, and hind- 
gut. CHARLES C. Hassett (introduced by 
Leigh E. CuHapwickx). Chemical Corps Med. 
Lab., Army Chemical Center, Md. 
Investigations on P*? labeled phosphates in- 

troduced into the intestine of the cockroach show 

that the midgut is the chief site of absorption. 

Other factors affecting movement of —PO‘ 

through the intestine have been examined. KCN, 

for example, has no inhibitory effect; low tem- 
peratures decrease rate of passage. 


226. Arterial pressure changes in experi- 
mental renal hypertensive dogs following 
femoral A-V fistula production. E. W. 
HAWTHORNE AND W. G. PoGueE (introduced 
by JosepH L. JoHnson). Dept. of Physiology, 
College of Medicine, Howard Univ., Washington, 
D.C. 

We have recently reported studies suggesting 
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that reduction in renal arterial pulse pressure 
without an associated decrease in mean pressure 
can stimulate the development of -experimental 
renal hypertension (ERH) in dogs. We are pres- 
ently investigating the effects of chronically in- 
creased pulse pressure in dogs with ERH.. A 
femoral arteriovenous fistula (AVF) (length 3-3.5 
cm) is used in each dog to produce a chronically 
increased pulse pressure. Completed stugies in- 
clude observations on 10 right-nephrectomized 
dogs. Five were normotensive and 5 had ERH at 
the time of fistula production. The hypertension 
was produced in 3 dogs by our technique of mild 
abdominal aortic constriction and in 2 dogs by 
left renal artery constriction (LRAC). No signifi- 
cant change in mean arterial pressure occurred 
in normotensive dogs after fistula production. All 
ERH dogs showed a marked but gradual fall in 
mean arterial pressure either to near normotension 
or normotensive levels following fistula construc- 
tion. Mild LRAC failed to produce hypertension 
in 2 normotensive dogs with femoral AVF. Re- 
moval of the fistula in these dogs resulted in a 
prompt rise of mean pressure to hypertensive 
levels. Severe LRAC in 2 similar dogs caused the 
development of malignant hypertension and 
death. Data supporting these and other observa- 
tions will be presented and discussed. Our findings 
suggest that a chronically increased arterial pulse 
pressure is of therapeutic value in dogs with 
ERH produced by moderate renal artery constric- 
tion. There is no basic disagreement between our 
findings and those of Deterling and Essex (Am. 
J. Surg. 132: 129, 1950) if one concedes the impor- 
tance of changes in renal volume pulsation in the 
pathogenesis of experimental renal hypertension. 


227. Hemodynamic changes following 30% 
carbon dioxide breathing in dogs. CHARLES 
Heatu* anv E. B. Brown, Jr. Dept. of Physiol- 
ogy, Univ. of Minnesota, Minneapolis. 

It has previously been reported that return to 
air breathing following 2-4 hr. of COs breathing 
in dogs results in a severe fall in arterial blood 
pressure, cardiac arrhythmias and, in some 
instances, ventricular fibrillation and death. 
It has also been shown that an increase in cir- 
culating blood volume occurs during the hyper- 
capnia and persists during the period of must 
severe hypotension following return to air brea‘ h- 
ing. In order to determine the relative role of 
reduction in cardiac output and peripheral 'e- 
sistance in this hypotension, 30% COz in oxygen 
was administered from an open system to Pen‘o- 
thal anesthetized dogs. Cardiac output was det«r- 
mined by the direct Fick method before, 5 min. 
after, and 2 hr. after the CO: breathing. Cental 
arterial pressure was recorded continuously dur- 
ing the blood sampling by means of a strzin 
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gauge connected to a catheter inserted through 
the carotid artery into the aorta. Within 5 min. 
after returning the dogs to air breathing, mean 
arterial pressure usually fell to approximately 
one-half the control level. The data indicate that 
a reduction in cardiac output accounts for this 
hypotension with no significant change in periph- 
eral resistance at this time. When the fall in blood 
pressure was prevented by the intravenous ad- 
ministration of nor-epinephrine, cardiac output 
fell to the same extent as before and the blood 
pressure was maintained entirely by an increase 
in peripheral resistance. (Work done under Con- 
tract No. AF 18(600)-557, USAF School of Avia- 
tion Medicine.) 


228. Reactivation of cortisone-depressed re- 
ticulo-endothelial system. JoHN H. HELLER 
(introduced by C. N. H. Lone). Sect. of Med. 
Physics, Depts. of Physiology and Internal 
Medicine, Yale Univ., New Haven, Conn. 

It has been demonstrated that cortisone de- 
presses the reticulo-endothelial system (Federation 
Proc. 12: 65, 1953) as indicated by its phago- 
cytic activity and its regenerative capacity meas- 
ured by radioactive colloidal CrP??O, (GABRIELI, 
Acta physiol. Scandinav. 23: 283, 1951). On the 
other hand, it could also be shown that the retic- 
ulo-endothelial system could be stimulated by 
parenteral administration of choline or vitamin 
Bie (Science 118: 353, 1953: Abst. Comm. XIX In- 
ternat. Physiol. Cong. 373, 1953). It has now been 
demonstrated that the depressing effect of 0.25 
mg cortisone in mice was completely abolished by 
adequate choline administration. Vitamin Bie 
also had this action, but not to quite the same de- 
gree as choline in the amounts given. An exaggera- 
tion of the depressing effect of cortisone was. ob- 
tained if the animals were pre-treated with 0.15 
ec/100 gm of thorium oxide (Thorotrast). Even 
with Thorotrast pretreatment and doses of corti- 
sone as great as 15 mg/mouse, it was demonstrated 
that choline was able to negate as much as 50% 
of the severe depression. Thomas (Ann. N. Y. 
Acad. Sci. 56: 799, 1953) indicated that the increase 
in mortality from agents such as bacteria, fungi, 
viruses and toxins in cortisone-treated animals 
and man might be due to a depression of the retic- 
ulo-endothelial system. Choline and/or vitamin 
Biz may be expected to overcome this effect of 
cortisone in infectious processes. 


229. Characteristics of blood sampled from 
pulmonary artery wedge position. H. FRED 
Hetmuo1z, Jr. (introduced by H. E. Essex). 
Dept. of Physiology, Mayo Fndn., Univ. of 
Minnesota, and Mayo Clinic, Rochester. 

Oxygen capacity and content and carbon diox- 
ide content and pH were measured and compared 
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in samples drawn simultaneously through a 
needle in the radial artery and through a catheter 
wedged in the pulmonary artery in 20 individuals. 
In 13 the pressure measured with the catheter in 
this position was elevated, in the remaining 7 the 
pressure was in the normal range. Thirty-one 
paired measurements were made in all, 17 in the 
first group and 14 in the second. Characteristically 
the calculated tension of carbon dioxide was lower 
in samples from the wedged position than from 
the radial artery, averaging 9 mm Hg in the entire 
group. In the group with high ‘wedge pressure’ 
the differences averaged 14.5 mm Hg, in the group 
with normal ‘wedge pressure’ the differences 
averaged only 5.5 mm Hg. Findings suggest that 
highly saturated blood from the wedged catheter 
is blood drawn through the capillary bed sur- 
rounding ventilated alveoli. Low carbon dioxide 
and high oxygen content are related to relative 
ventilation of these alveoli, flow in the capillaries, 
and contents of blood in the venous network from 
which the sample originates. Any influence of the 
characteristics of the alveolar membrane itself 
is comparatively minute and cannot be estimated. 
The samples are characteristically those which 
would result were the ventilation perfusion ratio 
very high under more normal circumstances. 


230. Maximal discharge of a motoneuron pool 
during potentiation. ELwoop HENNEMAN. 
Dept. of Physiology, Johns Hopkins Univ. School 
of Medicine, Baltimore, Md. 

At the peak of post-tetanic potentiation the 
amplitude of a monosynaptic reflex may increase 
10 to 14-fold. It can be shown experimentally that 
all of the motoneurons of a muscle are discharged 
synchronously at this time. In monkeys, or in 
selected cats with long roots, the first sacral ven- 
tral root is sectioned midway between the cord 
and the dura. Pairs of recording electrodes are 
placed on the proximal and distal portions of the 
divided root. Recording conditions for the 2 pairs 
are adjusted to equality as regards interelectrode 
distance and amplifier gain. Single shocks, supra- 
maximal for motor fibers, are applied to a muscle 
nerve, setting up antidromic volleys in its motor 
fibers and dromic volleys in its sensory fibers. 
Under these conditions, the size of the antidromic 
volley recorded on the distal part of the ventral 
root is a measure of activation of all of the moto- 
neurons of the muscle nerve stimulated. To prove 
100% discharge of its motoneurons reflexly, the 
amplitude of the reflex recorded on the proximal 
portion of the ventral root must equal that of the 
antidromic volley in its distal portion. This con- 
dition is fulfilled at the peak of potentiation. By 
this method quantitative estimates of the per- 
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centage of motoneurons discharged during various 
experimental procedures can be made. 


231. Eosinophil levels as indices of adrenal 
activity during cold acclimation. O. HERoux 
AnD J. S. Hart (introduced by E. Pace). Div. 
of Applied Biology, Natl. Research Labs., Ottawa, 
Canada. 

Absolute eosinophil levels of different groups of 
male white rats were measured at different inter- 
vals during 2 months’ acclimation to 30°, 20°, 
10° and 6°C. No significant trends were observed. 
On the other hand, during acclimation to 6°C, the 
injection of 1.0 mg ACTH at each test interval 
produced an increasing fall in eosinophils up to 
the 20th day, followed by a gradually decreasing 
response up to the 53rd day. The eosinophil fall 
4 hr. after injection of ACTH, unlike the initial 
level, is believed to be a useful index of adrenal 
activity during chronic stress such as acclimation 
to cold. The observed trend during cold acclima- 
tion is interpreted to mean that adrenal activity 
increases for many days and then gradually re- 
turns to its original level when full acclimation is 
established. 


232. Atrial septal defect: relationship of in- 
teratrial pressure gradient to right and left 
ventricular work with effects of surgical 
closure. RoGcer B. HickLteR* anp WALTER T. 
GoopaLeE. Children’s Hosp., Harvard Med. 
School, Boston, Mass. 

Cardiac catheterization studies on 4 patients 
with uncomplicated atrial septal defect showed 
the following effects of surgical closure: /) fall 
in right atrial, and rise in left atrial or equivalent 
pulmonary capillary-venous, mean pressures; 
2) fall in right ventricular stroke work, attending 
diminution or abolition of the left-to-right shunt; 
and 3) significant rise in left ventricular stroke 
volume and stroke work. The mean interatrial 
pressure gradient, measured in 12 cases by passing 
the catheter directly through the défect, showed 
the following correlations with stroke volume 
and stroke work of each ventricle: 1) a fall in 
interatrial gradient from a normal level, of ap- 
proximately 5 mm, to nearly zero was correlated 
with progressively large left-right shunts; 2) 
decreased interatrial gradient was closely cor- 
related both with decreased left ventricular 
stroke volume and work, and with increased right 
ventricular stroke volume and work; 3) at im- 
measurably small interatrial gradients with 
maximal left-right shunts, right and left ventric- 
ular works were essentially equal. Atrial septal 
defects thus show decreased left atrial pressures 
correlated with reduced left ventricular stroke 
works, and increased right atrial pressures cor- 
related with increased right ventricular stroke 
works. The smaller the interatrial gradient, the 
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more closely left and right ventricular works 
approximate each other. These observations 
constitute an expression of the application of 
Starling’s Law of the Heart in man. 


233. Protective. effect of hydrocortisone in 
staphylococci-infected adrenalectomized 
mice. R. D. HigGInBoTHAM* AND THomas F, 
DovuGueErty. Dept. of Anatomy, Univ. of Utah 
College of Medicine, Salt Lake City. 

A strain of Micrococcus pyogenes var. aureus, 
isolated from human source, produces rapidly 
fatal infections in intact control mice when in- 
troduced by the intraperitoneal route, but is in- 
nocuous if injected intravenously. Adrenalecto- 
mized animals given organisms intravenously 
succumbed within 6-24 hr. Kleiger and Blair 
(Surg. Gynec. and Obst., 71: 770, 1940) demon- 
strated that this rapidly fatal infection with 
staphylococci was due to in vivo bacterial toxin 
production. Plate count determinations of bac- 
teria in spleen and heart’s blood of both sham- 
operated and adrenalectomized animals within 
4 hr. after intravenous inoculation with a stand- 
ard inoculum of bacteria showed a rapid disap- 
pearance of organisms from the blood and a con- 
comitant uptake by the spleen with subsequent 
sterilization of the pathogen. Adrenalectomy 
showed no marked effect. To evaluate the rela- 
tionship between bacterial dose and protective 
hydrocortisone dose, mice were adrenalectomized 
and given graded doses of hydrocortisone acetate 
(0.25 wg, 2.5 ug, 25.0 ug, and 250.0 ug) 18 hr. after 
operation and 2 hr. before intravenous adminis- 
tration of a standardized bacterial inoculum. 
The hormone treatments produced increasing 
degrees of resistance to the infection that was 
lethal to 90% of the untreated controls. Few or 
no bacteria were found in blood samples from 
the survivors. As splanchnic removal of the bze- 
teria (measured by splenic uptake and loss from 
blood) was not significantly altered by adrenalec- 
tomy, the results suggest that the hormonal effect 
is due to an enhancement of the host’s ability to 
detoxify the noxious bacterial products. 


234. Comparative study of hypoxia and phys- 
ical exercise in intact-adrenalectomized 
parabiotic rats. BERNHARD HOELSCHER (i1- 
troduced by H. I. Cutnn). USAF School of 
Aviation Medicine, Randolph AFB, Tex. 

While intact adrenalectomized parabiotic r: ts 
survived in good condition when both partn: rs 
breathed ambient air, the adrenalectomized pa t- 
ners in most instances died when the intact pa t- 
ners were exposed to hypoxia. Heart weight was 
invariably below normal in the adrenalectomiz *d 
and above normal in the intact partners. Althou sh 
only one partner breathed an oxygen-deficicnt 
gas mixture, hemoglobin, hematocrit and rd 
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blood cell count were increased in both partners. 
To answer the question whether or not the adrenal- 
ectomized partners died from the blood changes 
as such, intact partners of another series were 
es posed to runs on the treadmill while the adrenal - 
ectomized partners were kept quiet. Although 
hemoglobin, hematocrit and red blood cells were 
rather decreased in both partners, 24 of the 
adrenalectomized partners died within a period 
of 2 weeks. Changes in cardiac weight after 
adrenalectomy of 1 parabiont were of the same 
sort as mentioned above. However, when both 
partners were intact, neither hypoxia nor physical 
exercise had the afore-mentioned effects on heart 
weight and survival. These findings suggest a 
critically insufficient transfer of adrenal cortical 
hormones to adrenalectomized parabionts when 
their intact partners are exposed to hypoxia, 
physical exercise and probably various other 
kinds of stress. 


235. Lactate transfer by isolated gastric mu- 
cosa: theoretical consideration of weak 
electrolyte active transport. C. ApRIAN M. 
HoasBen. Natl. Heart Inst., NIH, Bethesda, Md. 
Significance of active bicarbonate transport by 

gastric mucosa rests on general aspects of weak 
5 electrolyte movement. Selective accumulation of 
endogenous lactate in nutrient or serosal solution 
has been confirmed in the isolated secreting frog 
stomach. Radiolactate fluxes indicate that move- 
ment between nutrient and secretory solutions 
is actually asymetric. Reversal of spontaneous 
mucosal pH gradient with glycylglycine buffer 
does not reverse either endogenous lactate dis- 
tribution or radiolactate fluxes indicating that 
there is active lactate transport independent of 
external solution composition. Lactate is one of 
several weak electrolytes studied in vitro to clarify 
the mechanism of their transfer. Jn vivo secretion 
of a heterogeneous group of weak electrolytes is 
related to pK but not to chemical configuration 
nor isomerism (SHORE et al. Federation Proc. 13) 
indicating a nonspecific mechanism for their 
transfer. A membrane that has within itself a 
region of distinct pH whose boundaries differ in 
relative permeability to ionized and unionized 
moieties of a weak electrolyte will actively trans- 
port weak electrolytes independent of external 
pu, utilizing energy of internal pH gradient. The 
intracellular parietal cannaliculus might be iden- 
tified as such a region which would explain most 
observations. Further study may indicate that 
there is an additional region of high px and that 
tle loci are intramembranous. 


2:6. Hemophilia ‘A’ and ‘B’. R. R. Hotsurn’*, 
R. T. Carroui*, H. S. BowMan* anv L. M. 
Tocantins. Dept. of Medicine, Jefferson Med. 
College, Philadelphia, Pa. 
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At least 3 components are concerned in the 
evolution of blood thromboplastin: a) platelets, 
b) the plasma cofactor of platelets and c) lipid 
antithromboplastin, the latter 2 existing probably 
in the form of a dissociable cofactor/lipid in- 
hibitor conjugate. (Blood 6: 720, 1951). In hemo- 
phila the slow coagulation of blood seems to result 
from a defect in this conjugate. In hemophilia 
‘A’ (classical hemophilia), the commoner variety, 
there is a disproportionate increase in lipid anti- 
thromboplastin, while in hemophilia ‘B’ (PTC 
deficiency?), less common, there is a dispropor- 
tionate decrease in the cofactor itself. The 2 
plasmas have a normal prothrombin, antithrom- 
bin and Ac-globulin content. Dilution, or exposure 
to asbestos fibers, of platelet poor ‘A’ plasma 
eventually bring its clotting time to normal or 
near normal, while that of ‘B’ plasma is not 
significantly changed. While the euglobulins from 
‘A’ plasma gain clot-promoting activity as the 
dilution of plasma from which they were prepared 
is increased, those from ‘B’ plasma are not so 
influenced. Sufficiently prolonged ether extraction 
of ‘A’ plasma renders normal its response to plate- 
lets, while that of ‘B’ plasma is only slightly im- 
proved. ‘A’ plasma significantly delays the clot- 
ting of normal plasma while ‘B’ plasma does not. 
‘A’ plasma is more effective than normal plasma 
in accelerating the coagulation of ‘B’ plasma. 
Antithromboplastin activity whether titrated in 
the plasma (2-stage method) or extracted from 
the blood, yield near normal values in hemophilia 
‘B’ and 3-6 times the normal in hemophilia ‘A’. 
Variable combinations in the relative proportions 
of one component to the other have been observed. 


237. A comparison of anemia of pregnancy 
with anemia induced by estradiol. L. M. 
Horcer* anp M. X. Zarrow. Dept. Biological 
Sciences, Purdue Univ. Lafayette, Ind. 

The anemia of pregnancy in the rabbit was com- 
pared with the anemia induced by estradiol. A 
14.8% increase in the plasma volume was ob- 
served on the 25th day of pregnancy and an 8.1% 
increase in total blood volume. The interstial 
fluid volume was elevated 22.8% on the 15th day 
of pregnancy, but returned to normal on the 20th 
day and increased 25% on the 25th and 30th days. 
The hematocrit, percentage hemoglobin, erythro- 
cyte count and nonprotein nitrogen decreased 
progressively during the last trimester of preg- 
nancy while the reticulocytes showed a rise on 
the 25th day and then a drop prior to parturition. 
In 5 of 8 rabbits studied individually, the changes 
were relative and not absolute indicating the 
anemia was due to hemodilution. Four groups of 
animals were injected daily with 0.1, 0.2, 0.4 and 
1.0 mg of estradiol, respectively, for a period of 25 
days. Although blood changes were noted with 
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all dosages used, only the highest dosage gave 
consistently significant effects. An increase of 
6.7% in blood volume, 15.7% in plasma volume 
and 11.6% increase in interstial fluid volume was 
noted on the 20th day of treatment with 1 mg of 
estradiol. Thehematocrit, % hemoglobin, eryth- 
rocyte count and nonprotein nitrogen were also 
decreased at this time. In addition, the total num- 
ber of erythrocytes and total hemoglobin were 
depressed indicating the presence of an absolute 
anemia. This is further supported by the observa- 
tion that estradiol decreased the number of 
reticulocytes. 


238. Relation of glycolysis to function in sym- 
pathetic and somatic nervous tissue. PauL 
Horowicz* anp Martin G. LARRABEE. Dept. 
of Biophysics, Johns Hopkins Univ. and Hosp., 
Baltimore, Md. 

Superior cervical ganglia and sympathetic and 
somatic nerve trunks were excised from rats and 
bathed in artificial solutions at 37°C. The pre- 
ganglionic nerve was stimulated electrically. 


Heights of the action potentials in the preganglio- 
nic and postganglionic nerves were taken as 
measures of nerve conduction and synaptic trans- 
mission, respectively. The rate of lactic acid pro- 
duction was measured by analyzing the bathing 
fluid by the method of Barker and Summerson. 
With glucose present, synaptic transmission and 


nerve conduction in both A and C fibers lasted for 
long periods. Without glucose, conduction along 
sympathetic and somatic C fibers failed almost 
as rapidly as did synaptic transmission. The 
height of the action potential declined to 50% in 
about 120 min. at rest and more rapidly during 
repetitive stimulation. Type A fibers failed meas- 
urably without glucose only when stimulated repe- 
titively, and failed most slowly in nerves from larg- 
est animals. Despite this difference between A and 
C fibers there was no comparable difference in 
rates of failure during iodoacetate poisoning. 
Failure of transmission and conduction during 
deprivation of glucose soon became irreversible. 
Nevertheless, when glucose was restored after 
periods of deprivation as long as 3 hr., ganglia con- 
sumed glucose (C. Epwarps, personal communi- 
cation) and produced lactate at rates comparable 
to those found before removing glucose. Lactate 
considerably delayed failure of transmission and 
conduction during glucose deprivation and also 
delayed failure during periods of iodoacetate 
poisoning. In ganglia, oxygen lack increased the 
rate of lactate production several fold. 


239. Pharmacodynamic responses of pial ves- 
sels. JonGE Huertas* AND Francis M. Fors- 
TER. Dept. of Neurology, Georgetown Univ. 
School of Medicine, Washington, D. C. 

The study of the motility of the cerebral vessels 
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has been clouded by technical difficulties. The 
effect of pharmacological agents on them has o/ten 
been interpreted by: a) comparison with the rest 
of the somatic vessels. b) Indirect methods such 
as blood flow, temperature, etc. c) Clinical ex. 
periences. There is a great deal of confusion in the 
literature as to the response of such vessels to the 
different drugs and even the same authors some- 
times describe different results. The object of this 
paper is to compare the action of some drugs on 
the smaller pial arteries using direct observation. 
Seventeen monkeys were used. On 5 of them a 
transparent lucite calvarium was placed directly 
over the pia arachnoid. The others were observed 
directly. The animal was completely awake in the 
sitting position and a microscope was placed over 
the brain surface (X100). Photographs were taken 
for 10 min. in order to establish a base line. After 
the drug was administered, photographs were 
taken every )4 min. for at least 1 hr. Blood pres- 
sure readings were recorded from a cannula in 
the femoral artery. The drugs were given intra- 
arterially. With this method the most powerful 
vasodilator was papaverine hydrochloride. It 
produced a great dilatation and a slight drop in 
the blood pressure (100-92). It was given at a dose 
of 5 mg/kg. In 1 case there was a marked vasocon- 


striction after the dilating effect. One minute J 


inhalation of 7.5% COs produced dilatation of 
the vessels and a change in blood pressure from 
90 to 83. Nicotinic acid at doses of 5 mg/kg hada 
powerful vasodilatation effect with a very pro- 
longed action (1 hr.). Hexamethonium at doses of 
20 mg/kg did not produce a remarkable dilatation, 
but tilting of the head would increase the dilata- 
tion with decrease in the blood pressure (100-70). 
Amy! nitrite inhalations produced a moderately 
good dilatation. Stellate ganglion block produced 
a slight dilatation lasting for about 45 min. No 
effect on the caliber of the vessels was observed 
after the administration of caffeine, pitosin, 
cafergone, ergotamine and adrenalin. (Aided by a 
grant (MH-385) from the PHS.) 


240. Distribution of K* and Na* within frog 
skin with relation to active uptake of so- 
dium chloride and skin potential. E. G. 
Hor, J. P. Witis* anp M. F. Arrieui*. Dept. 
of Physiology, Med. College of Virginia, Rich- 
mond. 

Previous research (Federation Proc. 10: 67, 1951) 
has demonstrated the necessity of K* in Ringer’s 
solution for maintaining active salt uptake by 
frog skin. A systematic study has now been m::de 
in which the K* concentration in salt solutions of 
3 NaCl levels (48; 120; 168 mEq/1.) was increa-ed 
stepwise from 0.1 to 20 mEq. K*/l. Using the skin- 
bag method and conventional chemical proce- 
dures, data were simultaneously obtained for: 
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active NaCl uptake (inwards); rejection of Kt 
(outwards); fluidshift; skin potential; intra- and 
extracellular distribution of Kt and Nat. Some of 
the main results are: 1) active NaCl uptake is 
maximal (0.08 — 0.1 whZEq X em-? X hr.~!), within 
certain ranges of K* concentrations in the media, 
namely: 1-5 mEq K*/l. for the 120 mEq NaCl/I. 
level and 5-10 mEq K*/I. for the lower and higher 
NaCl levels. At higher and especially at lower K* 
levels than those mentioned, active NaCl uptake 
is diminished. 2) Decrease in active NaCl uptake 
at low K* levels is associated with loss of extra- 
and intracellular K* and with partial replacement 
of intracellular K*+ by Na*; skin potentials are 
quite low (10 mv and less). This, however, applies 
only to media with 120 and 168 mEq NaCl/I. 
At the 48 mEq NaCl/I. level, active NaCl uptake 
decreases with decreasing Kt levels without gain 
of intracellular Na* while skin potentials rise. 
$) Freshly excised skin contains only traces (if 
any) of intracellular Nat. This raises the question 
as to whether, in active Nat transport across the 
skin, Nat is not moved along the cell surfaces 
rather than carried through the cell bodies by 
means of a carrier. (Supported by a research grant 
from the Natl. Insts. of Health.) 


241. Circulating red cell volume and. cor- 
poreal specific gravity. Rex L. Hurr* anp 
D. D. Feuer. Radioisotope Unit, VA Hosp., 
Univ. of Washington School of Medicine, Seattle. 
Circulating red cell volume and corporeal spe- 

cific gravity of 62 normal subjects, both sexes, 

aged 20 to 60 were measured. Subjects were se- 
lected to give wide variation in degrees of obesity. 

Circulating red cell volume was determined by the 

Cr®! labeled red cell method; plasma and blood 

volumes were calculated from hematocrit and red 

cell volume. Body volume was determined. by 
immersion and corrected for residual air. Fat 
content was calculated from the Rathbun-Pace 

Formula (J. Biol. Chem. 158: 667, 1945) and varied 

from 5-55% of the total body weight. A graph of 

total blood volume and total body weight indi- 
cate no simple relationship exists between these 
variables. Instead, separate populations appear 
which are related to sex and degree of obesity. 

Women contain less red cell volume per unit 

weight than men for all values of specific gravity. 

Lean people (5% fat) contain about 70 ml of blood/ 

kg of tissue while obese (50% fat) have only 50 

m! of blood/kg. The lesser amount of total blood 

found in fat tissue is apparently due to a greater 

reduction of plasma volume than of red cell vol- 
ume. Expressions have been derived which make 
possible the calculation of blood volume from 
height, weight and specific gravity. Calculated 
blood volume agree favorably with measured 
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blood volume (Life Insurance Medical Research 
Fund). 


242. Corticoid output in adrenal venous blood 
of the intact dog. D. M. Hume anp D. H. 
NELson (introduced by T. L. Wriiumon). 
Physiology Division, Naval Med. Research Inst., 
Bethesda, Md. 

A method has been developed for obtaining 
samples of adrenal venous blood from the intact 
dog. The concentration of corticoids/ce of blood 
and the corticoid minute output are both deter- 
mined. It has been found that the 17,21 dihydroxy- 
20 ketone corticosteroid (DKC) ouput from one 
adrenal of dogs weighing 14-20 kg is about 24 
gamma/min. with maximal ACTH stimulation. A 
similar value is obtained with severe operative 
trauma alone. In the resting state the DKC out- 
put averages about 2.0 gamma/min., but the levels 
are highly variable, and may be as low as 0.6 
gamma. The hypophysectomized dog with maxi- 
mal adrenal atrophy has no measurable DKC out- 
put even in response to operative trauma or 
infusions of large doses of ACTH. If the normal 
weight of the adrenal is restored by the injection 
of ACTH over a period of 2-6 wk., there is still 
no measurable DKC output in the resting state 
or after operative trauma, but now there is an 
excellent response to a single ACTH infusion. 
If hemorrhagic shock is superimposed on operative 
trauma, a markedly decreased adrenal blood flow 
ensues, but the minute output of adrenal steroids 
increases, because of a tremendous increase in the 
concentration of corticoids/ec of blood. With 
the replacement of the lost blood, the corticoid 
minute output rapidly returns to prebleeding 
levels or below. This same phenomenon is seen 
in hypophysectomized dogs bled while receiving a 
constant infusion of ACTH. 


243. Respiration of erythrocytes in presence 
of Krebs Cycle intermediates. F. R. HunTER, 
AuicE 8. BAKER* AND Mary Jo Burn.* Dept. 
of Physiology, Florida State Univ., Tallahassee. 
A comparative study of oxygen consumption 

and activity of some respiratory enzymes in 

erythrocytes of various species has been under in- 
vestigation in this laboratory for some time. In 
non-nucleated erythrocytes, both respiration of 
whole cells and malic and succinoxidase activity 
of homogenates is low. In nucleated erythrocytes, 
oxygen consumption is high in all types but the 
malic and succinoxidase activity of homogenates 
is low in all except chicken. To investigate this 
apparent paradox further, the present experiments 
were performed to study the effect of added 

Krebs Cycle intermediates on the respiration of 

whole cells. Citrate, malate and succinate as sub- 

strates and malonate as a srecific inhibitor of 
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succinoxidase were used. The oxygen consumption 
of erythrocytes of human, rabbit, chicken, sting 
ray and dogfish was measured using standard 
Warburg techniques. In an attempt to eliminate 
the problem of impermeability, some meas- 
urements were made on cells which had been 
hemolyzed in the presence of substrate and then 
returned to an isotonic medium by the addition 
of hypertonic salt solution. In general, added 
succinate increased oxygen consumption while 
added citrate and malate had little effect. Malo- 
nate inhibited the respiration of rabbit reticulo- 
cytes and chicken erythrocytes by more than 
50%. These data suggest that the activity of suc- 
cinoxidase in whole rabbit reticulocytes may be 
higher than that suggested by homogenate studies. 
(This work was aided by a contract with the 
Office of Naval Research, NR 120-077.) 


244. Adrenal function in pantothenic acid- 
deficient rats. LucILLE S. HuRLEy (introduced 
by Frep E. D’Amour). Division of Chemical 
Embryology, Univ. of Colorado Med. School, 
Denver. 

Hurley and Morgan (J. Biol. Chem. 195: 583, 
1952) have recently shown that pantothenic acid- 
deficient rats subjected to lowered oxygen tension 
equivalent to an altitude of 20,000 ft. for a period 
of 24 hr. without food or water were unable to in- 
crease liver glycogen or blood sugar levels as did 


animals receiving the vitamin. Administration of 
adrenal cortical extract to such deficient animals 
before the period of anoxia enabled them to pro- 
duce the normal carbohydrate response. In the 


present work, adrenal cholesterol levels were 
compared in normal and deficient rats 1) before 
fasting, 2) after 24 hr. of fasting at atmospheric 
pressure and 3) after 24 hr. of fasting at 20,000 
feet. In addition, liver glycogen, blood sugar and 
adrenal ascorbic acid levels were determined. The 
adrenal cholesterol level before fasting was lower 
in pantothenic acid-deficient rats than in normal 
animals (2.5% as compared to 3.8%). After fast- 
ing, however, the adrenal cholesterol level of the 
deficient rats rose to 3.9%. No rise was shown by 
the normal animals. Following exposure to anoxic 
anoxia with fasting, the adrenal cholesterol con- 
tent fell in both normal and deficient animals 
(1.2 and 1.5%, respectively). At the same time, 
the normal animals exhibited a 20-fold increase 
in liver glycogen while the deficient rats showed 
no change in this respect. These findings are taken 
to indicate that the level of adrenal cholesterol 
per se is not an invariable index of adrenal activa- 
tion. (Supported in part by the USAF School of 
Aviation Medicine, Randolph Field, Texas.) 


245. Adaptation in tolerance to intraperi- 
toneal sucrose solution in the rat. P. F. 
IAMPIETRO (introduced by E. F. Apowupn). 
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Dept. of Physiology, Univ. of Rochester, Roches. 

ter, N.Y. 

Although sucrose has been used extensively 
for intraperitoneal dialysis, as a diuretic, and to 
measure extracellular space, there has been no 
search for possible adaptation of the animals to 
repeated injections. We studied the excretory 
responses and survival of male albino rats after 
repeated intraperitoneal injections of 50% (14 
M) sucrose solution. Urine output, chloride and 
sucrose concentrations and outputs were meas- 
ured when the animals were given volumes of 
sucrose solution which varied from 0.5% BW. 
(0.5 ml solution/100 gm rat) to 3.5% B.W. Adapta- 
tion showed in urinary outputs after a single 
exposure when rats were injected with 2% BW. 
When rerun 7 days later at the same dose, signifi- 
cant increases occurred in urine output (P = 
<.001), sucrose excretion (P = <.001), sucrose 
concentration (P = <.02), but not in chloride 
concentration. Increased survival after toxic 
doses of sucrose was shown by running 7 groups 
of rats concurrently. All unadapted rats were 
killed when injected with 3.5% B.W., but only 
one-fifth of rats adapted to 1-3% B.W. died when 
given 4.5% B.W. The remaining four-fifths died 
after 5% B.W. At the first exposure the rats did 
not excrete a volume of urine greater than 4% 
B.W. in 6 hr., regardless of the volume injected. 
After more than one exposure, they increased the 
urine output; and sucrose concentration and total 
amount of sucrose excreted again indicated that 
adaptation had occurred. In summary, an adapta- 
tion occurred in rats exposed one or more times 
to intraperitoneal sucrose. This adaptation can 
be measured as /) greater survival after toxic doses 
of sucrose, 2) greater urine output, and 3) in- 
creased excretion of sucrose in 6 hr. Part of the 
adaptation is possibly a modification in the kid- 
neys which facilitates the excretion of sucrose. 


246. Theory of coronary heart disease in man. 
Epmunp Jacosson. Lab. for Clin. Physiolvgy, 
Chicago, Ill. 

Theory of coronary heart disease has two pos- 
sible divisions: a) physiological, b) chemicopat o- 
logical. Under b most investigations concern ar- 
teriosclerosis. Under a clinical experience with 
man suggests the significant etiological role of 
effort and emotion under conditions not yet 
duplicated with laboratory animals. States of 
effort and emotion commonly are marked by 
general skeletal muscle action-potential 
severance recordable when the individual reeli 1es 
or engages in quiet occupations, including read :ng 
and smoking. In our sampling studies, chronic 
coronary disease has been characterized not oily 
by such perseverance but also by aliment:ry 
spasticity, including tendency to esophagospa:m, 
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which accounts for certain typical symptoms. 
Neuvomuscular hyperkinesis, we assume, incites 
inercased cardiac work and arteriolar constric- 
tion often with arterial hypertension. Early 
stags of coronary heart disease possibly are 
marxed by vasoconstriction with cardiac hypoxia 
and symptoms of angina pectoris. With con- 
tinued wear and tear, the disease apparently 
advinces from insufficient distensibility of the 
epicardial branches. Pathogenesis can be at- 
tributed to hereditary predisposition, possibly 
to thickened intima, and to acquired damage, 
including dystrophy of the arterial walls follow- 
ing pressure on the vasa vasorum during vasocon- 
striction. In consequence of increasing sclerosis, 
the blood supply is increasingly impaired and ac- 
cordingly the heart fails to respond adequately to 
the requirements of the organism in its excessive 
effortful adjustments to the environment. Unless 
these requirements are diminished appropriately, 
hemorrhage may occur into the intima of a sclero- 
tie artery or a thrombus may form on an arterio- 
sclerotic plaque; thus upon undiminished drive of 
the organism, final stages are marked by arterial 
occlusion and/or anoxia leading to infarction with 
heart failure in part or in toto. 


47. Varieties of inhibition of HCI secretion by 
direct application of several groups of com- 
pounds to the gastric mucosa. Henry D. 


JANOWITZ AND FRANKLIN HOLLANDER. Gastro- 
enterology Research Lab., Mount Sinai Hosp., 
New York City. 

Inhibition of gastric acid secretion at the 
cellular level can be effected, apparently through 
diverse mechanisms, by the application of a 
variety of chemical compounds directly to the 
mucosa of canine pouches. By this technique, 
agents which manifest systemic actions when ad- 
ministered orally, intravenously or subcutane- 
ously can be made to exert their effects locally 
without such systemic disturbances and without 
marked elevation of their blood concentrations. 
Three classes of inhibitors were studied by instill- 
ing 25-50 ml of solution into Heidenhain pouches 
for 30 min. Acid secretion was stimulated by sub- 
cutaneous injection of histamine (0.1 mg base/kg 
boly weight). a) Dinitrophenols (2,4-dini- 
trophenol and substituted compounds, 1-4 mg/ml) 
had marked inhibitory activity, presumably via 
oxidative phosphorylation processes. (Mononi- 
trophenols were without effect.) b) Histamine 
aniagonists (promethazine hydrochloride and 
related compounds, 2-4 mg/ml) had significant 
inhibitory effect, possibly via competitive inhibi- 
tion at receptor sites. (Local anesthetics, i.e. 
procaine and Nupercaine, were ineffective.) c) 
Several substituted sulfonamides were also found 
to be significant local inhibitors of acid secretion, 
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presumably by means of carbonic anhydrase in- 
hibition. These 3 groups of compounds acting at 
the parietal cell level are in contrast to those in- 
hibitors, used clinically, which are generally be- 
lieved to depend on blockade of neurally trans- 
mitted stimuli for their gastric effects. (Supported 
by a grant from the Altman Fndn.) 


248. Brain tolerance to differential hypother- 
mia and circulatory occlusion. J. M.JENSEN* 
and W. M. Parkins. Harrison Dept. of Surgical 
Research, Schools of Medicine, Univ. of Penn- 
sylvania, Philadelphia. 

Dogs were differentially cooled to brain tem- 
peratures of 8-20°C while the rectal temperatures 
were reduced to 24-32°C. Blood from the carotid 
artery was circulated through a polyvinyl coil 
immersed in ice water and pumped back through 
the carotid into the brain. Very low (8-12°) brain 
temperatures were associated with evidence of 
gross neurological damage in 7 dogs and with 
fatal cardiac arrhythmias in 2. Neurological and 
myocardial abnormalities were not encountered 
in 7 animals with reduction of brain temperatures 
to 12-18°C. Complete interruption of the general 
circulation was achieved by ligation of the azygos 
vein and by the occlusion of the superior and in- 
ferior vena cava at operation. Brain temperatures 
of about 20°C with concomitant rectal tempera- 
tures of 30°C were sufficient to protect the brain 
from anoxial damage during 30 min. of complete 
circulatory occlusion. A low incidence of spon- 
taneous cardiac arrhythmias seemed to be asso- 
ciated with this method of cooling. (This work was 
supported in part under contract DA-49-007-MD- 
107 between the Univ. of Pennsylvania and the 
Dept. of the Army.) 


249. Kinetics of release of radioactive sub- 
stances from the frog sartorius. JOHN A. 
JOHNSON (introduced by WiLuiamM E. PETER- 
SEN). Zoophysiological Lab., Univ. of Copen- 
hagen, Copenhagen, Denmark. 

Isolated frog sartorius muscles were equilibrated 
for a time (2-6 hr.) in frog Ringer containing Na*4 
plus S*QO, or C'!-sucrose. After the period of 
equilibration the bathing fluid was suddenly 
changed to frog Ringer containing no radioactive 
materials. From the rate of appearance of the 
various radioactive species in this fluid a compari- 
son of their kinetics of release was made. Analyz- 
ing for the amount of the various radioactive sub- 
stances remaining in the tissue after a washout 
period and adding this to that amount which had 
already been liberated gave data, obtained under 
identical tissue conditions, which were used to 
calculate the apparent volume of distribution of 
the various substances. The curves obtained from 
experiments using Na*! were similar to those 
found by Levi and Ussing (Acta physiol. scandinav. 
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16: 232-249, 1948) and Harris and Burn (T7'rans. 
Faraday Soc. 45: 508-528, 1949). When the data 
were plotted on semilogarithmic paper a double 
exponential was obtained, the ordinate cor- 
responding to the amount of radioactive sodium 
left in the muscle at any time after the beginning 
of the washout process and the abscissa represent- 
ing the time in minutes. When the slow portion of 
the curve was extrapolated to zero time and the 
ordinate so obtained subtracted from the total 
amount present at zero time, the amount of sodium 
released in the fast phase could be separated from 
the amount released in the slow phase. The amount 
of sodium washed out in the fast phase was then 
compared with the total amount of radioactive 
sucrose or sulfate which had been in the muscle 
at the start of the washout. The amounts thus com- 
pared were found to agree within experimental 
error. This evidence was considered to be con- 
sistent with the hypothesis originally put forward 
by Levi and Ussing that the phase of fast washout 
of sodium is concerned with the extracellular 
space while the slow phase is connected with re- 
lease from the muscle cells. 


250. Effects of a magnesium-adenosinetri- 
phosphate complex on uptake of orthophos- 
phate by rabbit erythrocytes. H. Jonas 
(introduced by C. L. GEmmIL.). Dept. of Pharma- 
cology, School of Medicine, Univ. of Virginia, 
Charlottesville. 

During the course of a series of studies on the 
influence of adenosinetriphosphate (ATP) on the 
uptake of radioactive orthophosphate (P%?) by 
rabbit erythrocytes, it was found that magnesium 
had an effect on the uptake in the presence of ATP. 
The results of incubating the blood with 3.9 x 10-6 
mM Mg** and 4.7 X 10°* m HPO; and with a series 
of ATP concentrations ranging from 1.5 X 10-"* m 
to 3.4 X 10-3 m showed that the P*? uptake was 
stimulated when the ATP concentrations were 
less than 10-” m. Inhibition resulted as the ATP 
concentrations were increased. This inhibition 
was strongest at 10-7 m ATP. However, a 2nd 
stimulation was observed when the ATP concen- 
tration exceeded 4 X 10°* m. A study of the dis- 
sociation and solubility constants in biological 
fluids of MgHPO, and MgATP suggests that ATP 
favors the uptake of P*? when all ATP is combined 
with Mg in the presence of an excess of either free 
ATP~ or Mg**. At concentrations unfavorable 
for this combination P*? uptake was reduced. At 
these concentrations it could be calculated that 
undissociated MgHPO, may exist in the extra- 
cellular fluid. This assumption was tested by in- 
cubating blood with 1.0 X 10- m ATP and 4.0 X 
10 m HP#20, and with a series of Mg** concen- 
trations ranging from 3.3 X 107-8 m to 3.3 X 10-8 
M. It was found that the P** uptake was stimulated 
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when the Mg** concentration was less than 4 

10-3 m, but inhibition existed at all higher co 
centrations of Mg*tt. A consideration of the a 
propriate dissociation and solubility constants fo 
this case suggests that Mg** favors P*? uptake 
almost all the Mg** is combined with ATP in th 
presence of free ATP~. However, inhibitio 
seemed to be correlated with an excess of Mg 
over ATP and with the formation of undissociate 
MgHPO,. ° 


251. Metabolic fate of radioactive thyroj 
hormones in normal and propylthiouracil 
treated rats. H. Kauant*, E. A. SELLERS ay 
R. B. Ler*. Depts. of Pathological Chemistry an 
Physiology, Univ. of Toronto, Toronto, Canada. 
Female rats were fed an otherwise normal diet 

supplemented with 0.02% propylthiouracil (PTU 

and 0.02% dried thyroid, for a period of about 
yr., while an equal group of age-controls was fed 
the unsupplemented normal diet. As in experi 
ments reported previously (SELLERS, HILu anj 

Lee, 1953), the PTU-treated animals developed 

marked thyroid hyperplasia and nodular tumors 

Half of the normals and half of the PTU-treate 

group were injected intraperitoneally with 100 xu 


of thyroxine-I'*!, The remaining animals were ing 


jected with an equal activity of triiodothyronine 
I'3!, After 24 hr. the animals were killed, and thd 
I'3! activities of thyroid, pituitary, liver, gastroc 
nemius and plasma examined. Distribution of I" 
activity in the butanol-extractable components 
of these tissues was studied chromatographically 
The thyroid glands of the PTU-treated rats con 
tained much more radioactivity than the normals 
much of it in the form of intact thyroxine an 
triiodothyronine. The normals showed it almost 
entirely in the form of inorganic iodide. Specifi 
activities in muscle were similar in all groups, and 
triiodothyronine was the principal radioactive 
component identified, after injection of eithe 
thyroxine-I'*! or triiodothyronine-I'*!. All tissue 
extracts contained radioactive iodinated lipid 
material, the nature and biological significance 0 
which are not yet apparent. These findings suxgest 
that in rats treated with PTU over long periods, 
excess thyrotropin secretion may continue despite 
simultaneous administration of dried thyroid, 
and that in these conditions the thyroid ¢land 
can take up intact exogenous thyroid hormone. 


The conversion of thyroxine to triiodothyrc nine] 


by peripheral tissues, noted by Gross and Lellond 
in the mouse, is also confirmed in the rat. (Sup- 
ported by the Natl. Cancer Inst. of Canada.) 


252. Thymic and splenic weight changes pro- 
duced by x-rays. Ropert F. KALLMAN* AND 
Henry I. Koun. Radiological Lab., Dep’. of 
Radiology, Univ. of California Med. Center, San 
Francisco. 
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Changes in weight of spleen and thymus fol- 
owing total- and partial-body irradiation (250 
kv x-rays; HVL, 1.55 mm Cu; tissue dose-rate, 
approximately 30 r/min.) were studied in female 
(BALB/e x A)F, mice 45-58 days old. The im- 
portance of specific controls is emphasized since 
sha exposures reduced splenic and thymic weight 
by 2s much as 20%. The direct effect of radiation 
upon the spleen and thymus is the major cause of 
weight loss in these organs. This was demonstrated 
by comparing the results of irradiating the entire 
body, the thorax, and the upper abdomen. The 
time for the appearance of maximum weight loss 
is directly proportional to the dose, varying from 
1-5 days in the thymus and 1-4 days in the spleen, 
after doses of 50-400 r. Characteristic curves were 
obtained for each organ when log response was 
plotted against dose over the range 30-800 r. The 
spleen was less sensitive than the thymus. Analysis 
of the thymus dose-response curve suggests the 
presence of two differentially sensitive populations 
of thymocytes. 


43. Effect of imposing a methylation load 
upon dogs with ligated pancreatic ducts. 
AteEx KapLan AND ASAKO NARAHARA*. Dept. 

Michael 


of Biochemistry, Med. Research Inst., 
| Reese Hosp., Chicago, Ill. 

Dogs with ligated pancreatic ducts suffer from 
i relative deficiency of lipotropic substances. 
Their ability to methylate compounds such as 
guanidoacetic acid and nicotinamide was investi- 
gated by administering these substances and 
measuring the urinary excretion of creatine and 
\’-methylnicotinamide. It was found that pan- 
treatic duct-ligated dogs methylate a smaller per- 
tentage of the imposed load than do normal dogs 
receiving the same treatment. (Aided by a grant 
from the PHS.) 


4. Absorption of fats in pancreatic duct 
ligated rats. Esko KARVINEN AND TsuNG-MIN 
Lin (introduced by L. A. CRANDALL, JR.). 
Dept. of Clin. Science, Univ. of Illinois College 
of Medicine, Chicago. 

Experiments were conducted to elucidate the 
tole of the pancreas in the absorption of triglyc- 
trides of saturated and unsaturated fatty acids 
ind also of triglycerides of the stereoisomers of 
one unsaturated fatty acid. Twelve pancreatic 
duet ligated (Cloves) and 12 sham operated rats 
™ vere used throughout the whole feeding periods. 
The fecal fat analysis showed that in the sham 
operated rats the following percentages of absorp- 
tion of fat have been observed: tallow, 87%; 
tripalmitin, 26%; palmitic acid, 18%; corn oil, 
%8Y,; triolein, 99%; oleic acid, 87%; and trielaidin, 
0Y,. In the pancreatic duct ligated rats, the fol- 


lowing percentages of absorption were observed: 


tallow, 70%; tripalmitin, 12%; palmitic acid, 23%; 
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corn oil, 82%; triolein, 84%; oleic acid, 84%; and 
trielaidin, 57%. The absorption of all the tri- 
glycerides was impaired by the exclusion of the 
pancreatic juice, whereas the absorption of the 
free fatty acids was less affected. In both groups, 
triolein was better absorbed than its stereoisomer, 
trielaidin. The latter being excreted mainly (70- 
92%) as soap, indicating that trielaidin is well 
hydrolyzed but poorly absorbed. Of the free fatty 
acids, palmitic acid is less absorbed than oleic acid, 
whereas the fecal soap formation is greater in the 
palmitic acid group. The impairment of tri- 
glyceride absorption by the ligation of the pan- 
creatic duct ranged from 13-17%. 


255. Regulation of coronary flow. ARNOLD M. 
Katz*, Louis N. Katz anp Francis L. WILL- 
1ams*. Cardiovascular Dept., Med. Research Inst., 
Michael Reese Hosp., Chicago, IIl. 

A new method, developed in this laboratory (J. 
Appl. Physiol. 6: 311, 1953), permitted evaluation 
of mechanisms controlling coronary flow in the 
intact animal under various load conditions of the 
heart. The primary factor setting the level of 
coronary flow is systemic arterial blood pressure. 
This adjustment is adequate, and sometimes more 
than adequate to meet the oxygen requirements 
as the work of the heart increases. With long-sus- 
tained high levels of cardiac work, other factors 
may play a significant role. In these acute experi- 
ments, the effect of blood pressure was not ade- 
quate only when cardiac work was greatest and 
arterial oxygen content was presumably low. Here, 
active coronary vasodilatation takes place. The 
response of oxygen consumption to changing work 
loads was found to be variable and the adjustments 
of coronary flow were related to the oxygen re- 
quirements rather than to work. No correlation 
was found between coronary flow and either 
cardiac output or mean left atrial pressure. Eleva- 
tion of pressure in the right heart decreased coro- 
nary flow. Thus, under the conditions of these 
experiments, the 2 chief determinants of coronary 
flow are effective perfusion pressure and the con- 
centration of a hypothetical metabolic sub- 
stance(s). In the intact animal, neurogenic or 
humoral mechanisms were also found to play a 
significant role in determining the response of 
coronary flow to certain dynamic conditions. 
(Aided in part by the Indiana Heart Foundation 
and its Lake County Chapter.) 


256. Treatment of spontaneous hypertension 
in dogs with renin and antirenin. J. I. 
Katz* anp G. E. WAKERLIN. Dept. of Physiology, 
Univ. of Illinois College of Medicine, Chicago. 
Our research group previously reported that 

spontaneous hypertensive dogs treated with semi- 

purified hog renin from cortex in doses of 2.5-20 

dogs units (D.U.)/kg daily and intramuscularly 
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for 4-19 mon. showed antihypertensive effects 
which were well-correlated with the antirenin 
titre, whereas control tissue extracts were without 
antihypertensive effect. We have now completed 
3 passive immunizations on each of 5 spontaneous 
hypertensive dogs, 2 with high titre antiserum and 
1 with low titre antiserum (using antirenin to hog 
renin produced in the dog). The high titre anti- 
serum produced passive titres of 8-78 antirenin 
units (A.U.)/ce of serum with significant anti- 
hypertensive effects in each dog; the low titre anti- 
serum produced titres of 1-5 A.U. without anti- 
hypertensive effect. The passively produced 
antirenin titres in the spontaneous hypertensive 
dogs were approximately the same for a given 
amount of antirenin as in renal hypertensive and 
normotensive dogs. There was a differential in the 
passive antirenin titres obtained to hog and dog 
renins similar to the differential previously re- 
ported from hog renin injections in spontaneous 
hypertensive dogs. Contrary to the recent report 
of MeCubbin and Corcoran, we regard spontane- 
ous hypertension in these dogs as similar to early 
essential hypertension in man and plan additional 
studies on the dogs. (Aided by the Natl. Heart 
Inst., the American Heart Assoc., and the Chicago 
Heart Assoc.) 


257. Mechanisms by which the heart modifies 
its work performance. Louis N. Katz, 
ARNOLD M. Kartz* anp Francis L. WILLIAMs*. 
Cardiovascular Dept., Med. Research Inst., 
Michael Reese Hosp., Chicago, Ill. 

A new method, developed in this laboratory 
(J. Appl. Physiol., 6, 311, 1953), permitted control 
of left ventricular work and measurement of 
cardiac oxygen consumption in the intact animal. 
Minute-output and work of the left ventricle were 
varied more than 4-fold without significant change 
of mean left atrial pressure. This favors use of 
and-diastolic volume instead of pressure as a 
first estimate of cardiac performance. It was ob- 
served that oxygen consumption was _ propor- 
tional neither to stroke output nor work per- 
formed. In fact, oxygen consumption frequently 
remained unchanged, or declined, while cardiac 
output and work increased 2-fold or more, with 
demonstrably increased heart size. These changes 
were not dependent on heart rate. Rapid, spon- 
taneous improvement of the heart’s performance, 
associated with decreased oxygen consumption, 
was observed on several occasions. Such observa- 
tions demonstrate that regulation by end-diastolic 
volume (The Starling Effect) is only one of several 
mechanisms operating in the intact animal. The 
type of work is another factor determining cardiac 
dynamics. Work is the product of stroke output 
and blood pressure, each of which can vary in- 
dependently and determine both the nature of 
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systole and its oxygen requirements. Other mech- 
anisms initiated by nervous and humoral stiniulj 
in the intact animal play a significant role in the 
heart’s work performance. These may operate 
through any of the numerous processes which 
make up the contractile machinery of the heart. 
(Aided in part by the Indiana Heart Fndn. and 
its Lake Co. Chapter.) 


258. Amelioration by heparin of choline de- 
ficient-fatty liver in rats. W. B. KEssier* 
AND H. C. Mena. Dept. of Physiology, Vander- 
bilt Univ., School of Medicine, Nashville, Tenn. 
Male rats weighing about 150 gm were divided 

into 3- grcups, each containing 12-19 animals, 

which were maintained for 30 days on the follow- 
ing diets containing 20% fat, 1% cholesterol, and 
made isocaloric by suitable variation in carbo- 
hydrate content: 1) 18% casein with 1% choline 

added, 2) 10% casein with 1% choline added, 3) 

10% casein with no added choline. Each group was 

subdivided so that half the animals received a 

daily intraperitoneal injection of heparin (1 mg), 

while the remainder of each group served as con- 
trols for the experiment. The rats were sacrificed 
by exsanguination, and analyses of liver lipids in- 
cluded total lipid, total fatty acids, total choles- 
terol, free cholesterol, total phospholipid and 
lecithin-cephalin phospholipid. Neutral fat, ester 
cholesterol and sphyngomyelin were estimated by 
difference. Slightly higher liver lipid levels were 
found in rats fed the 18% casein diet than in ani- 
male kept on a stock ration and heparin treatment 
had no apparent effect. Increased liver lipid 
deposition was found in rats fed the 10% casein 
diet with added choline, but heparinized animals 
of this group were found to have lower fatty acid 
levels and a lower liver to body weight ratio. 

The liver lipid content in animals on the choline 

deficient diet approximated 38% of the liver 

weight, whereas identically maintained rats re- 
ceiving heparin showed significantly less increase 
in all lipid fractions (except phospholipid), and 

total liver lipid was reduced by 30%. 


259. Effects of exposure to 30% CO: in air and 
in O: on carbonic anhydrase activity in 
blood and kidney. Puriuip J. KILLion And 
Karu E. ScHAEFER (introduced by E. S. Men- 


DELSON). U.S. Naval Med. Research Lab., Vew 

London, Conn. 

Guinea pigs were exposed to 30% COz in air 
and O, for 1 hr. Animals were sacrificed afte’ 10 
min. and 60 min. of exposure to COs, and aftr 2 
days and 4 wk. of recovery following 1 hr. expo-ure 
to COz. RBC, plasma CO:, pH were measure’! in 
blood samples collected anaerobically by h:art 
puncture. Carbonic anhydrase activity in b/ood 
and kidney homogenates were determined at | ody 
temperatures, using the manometric technique of 
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Alt.chule and Lewis. Carbonic anhydrase activity 
of ihe blood was significantly decreased after 10 
mii. and 60 min. of exposure to CO: in.air and in 
02, and did not return to control levels within 2 
days nor even after 4-5 wk. of recovery on air. 
Ca:bonie anhydrase activity of the kidney ho- 
movenates showed no change after 10 min. of ex- 
posure to 30% COs in air, but increased signifi- 
cantly after 6) min. of exposure to 30% CO: in 
air. and was found to return to control levels after 
2 days of recovery. 


260. Repeated exposure tox-rays and voli- 
tional activity performance of rats. D. 
KimELporRF, D. Jones, T. CasTaNera, D. 
RuBADEAU AND G. OsBorN (introduced by 
JONATHAN 8S. THATCHER). U.S. Naval Radiolog- 
ical Defense Lab., San Francisco, Calif. 

Standard volitional activity wheel units were 
used to assess the effects of repeated exposure to 
X-rays upon adult male Sprague-Dawley rats in 
a study of physical performance and malaise. 
The daily activity of each animal was recorded for 
15 consecutive wk. under controlled conditions of 
light, temperature and sound. The effect of dose 
increment size was studied by exposing animals 
to 50 r, 100 r and 150 r (250 kvp x-rays) at weekly 
intervals resulting in cumulative doses of 600 r, 
1200 r and 1350 r, respectively. The effect of alter- 
ing the interval between exposures was studied by 
spacing 150 r doses at 7, 14 and 28 day intervals. 
Immediately following each irradiation there was 
a decrease in activity regardless of increment size 
or interval between exposures. Statistical dif- 
ferences (P Ss .05) between experimental and 
control groups were observed immediately after 
each 150 r exposure, after 6 of 12 exposures to 100 
rand after 3 of 12 exposures to 50 r. The degree of 
depression in performance was a function of the 
increment size and not the cumulative dose. Re- 
covery occurred within 7 days following each ex- 
posure with the exception of weekly exposures to 
150 r. Recovery in performance was less than 
normal after 6 weekly exposures to 150 r. The 
degree of response to each 150 r dose was similar 
even though the interval between doses varied 
from 7-28 days. 


261. Hyperglycemic response to 30% carbon 
dioxide in air and in oxygen. C. T. G. Kina, 
1). E. WruitaMs AND K. E. ScHAEFER (introduced 
hy C. P. Lyman). Physiology Branch, U. S. 
Naval Med. Research Lab., New London, Conn. 
‘otal blood sugar determinations were made 

from the tail vein blood of normal, adrenalec- 

to:nized and hypophysectomized rats of the Wis- 
ta: -Hisaw strain (70 + 10 days of age). These de- 
te1minations were carried out before exposure; 
du:ing exposure, at intervals of 10, 30 and 60 min.; 
an 1 hr. following exposure to 30% carbon dioxide 
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in air and in oxygen. In the normal rats the blood 
sugar increased 60% over the normal after 1 hr. 
exposure to 30% carbon dioxide in air; and a 30% 
increase after 1 hr. exposure to 30% carbon dioxide 
in oxygen was observed. The blood sugars returned 


- to normal 1 hr. after exposure. Neither adrenalec- 


tomy nor hypophysectomy. completely eliminated 
the hyperglycemic response to 30% carbon dioxide 
in air and in oxygen. As in the normal animal, the 
response was less under 30% carbon dioxide in 
oxygen. Statistical evaluation of the data will be 
presented. These results correlate the findings of 
MacKay on plasma potassium during exposure of 
cats to 32%-38% carbon dioxide in oxygen. 


262. Secretion and elimination of Toluidine 
Blue O in the rat. MicHaEL KLEIN, AURELIO 
CABRERA AND Mary F. Argus (introduced by 
L. M. N. Bac). Cancer Research Lab., Univ. of 
Florida, Gainesville. 

To study the secretion, distribution, and modes 
of elimination of Toluidine Blue O (C.I. 925), 
young adult Sprague-Dawley rats in which the 
pylorus was ligated were injected intravenously 
with 0.1-0.5% aqueous solutions of this dye. It 
was observed spectrophotometrically that the 
stomach contents contained Toluidine Blue as 
early as 1 min. following injection, demonstrating 
a rapid gastric secretion. Although the amount of 
dye recovered after 5 min. was more than twice 
that after 1 min., analysis at later intervals re- 
vealed less dye in the stomach contents than was 
found at 5 min. Appreciable quantities of dye also 
were found in duodenal contents. This occurred 
even when the bile duct was ligated, demonstrat- 
ing passage of Toluidine Blue into the duodenum 
through channels other than the bile. Despite at- 
tempts to rule out pancreatic secretion by bile 
duct ligation at the duodenal end, the dye still 
could be recovered from duodenal contents. When 
0.5% Toluidine Blue was injected into bile duct 
ligated rats, toxic symptoms were observed and 
death ensued rapidly suggesting that the bile is a 
major route of elimination. The dye also was found 
in residual urine indicating another pathway of 
elimination. Analysis of blood revealed the dye 1 
and 5 min. after injection but not after 10 min. It 
was possible to recover Toluidine Blue from kidney 
and liver homogenates 30 min. after dye injection. 
(Supported by a grant from the Florida Div., 
American Cancer Society.) 


263. Changes produced in spinal reflexes by 
stimulation of reticular formation. F. 
KLEYNTJENS*, K. Kortzum1* anp C. McC. 
Brooks. Dept. of Physiology, State Univ. of 
New York College of Medicine, New York City. 
A study was made of effects produced by stimu- 

lating (20-100 stimuli of 2.5 v/sec. for 10-15 sec.) 

various points in the reticular formation on_reflex 
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activity of the spinal cord. In stimulating the 
brain concentric or paired electrodes were used 
and 1 msec square waves from a Grass stimulator. 
Changes produced in dorsal and ventral root po- 
tentials evoked by various peripheral nerves were 
recorded as well as antidromic potentials obtained 
from the same cord segments. The dorsal root re- 
flex was generally unchanged but in some experi- 
ments augmentation was observed and in others 
actual inhibition. Monosynaptic reflexes evoked 
via muscle nerves were characteristically aug- 
mented during ‘stimulation. Immediately after 
cessation of reticular excitation there was a brief 
(10-15 msec.) period of reduced potentiation or 
actual inhibition. There then developed a long 
potentiation reaching a peak about 45 sec. after 
cessation of central stimulation and lasting 3-4 
min. Antidromic potentials were similarly aug- 
mented but the post-tetanic rise was small and 
irregular. This period of post-tetanic potentiation 
was of approximately the same duration as that 
evoked by afferent nerve tetanization, but it 
‘could be seen in these experiments that the cen- 
trally evoked potentiation had at least some direct 
effect on the motoneuron. Polysynaptic reflexes 
and even the monosynaptic elements of these re- 
flex responses to mixed nerve stimulation were not 
as significantly affected as were reflexes from 
muscle nerve stimulation by either central or 
peripheral tetanization. (Supported by a grant 
from the Natl. Inst. of Health, PHS.) 


264. Mechanism of fetal adrenal hypertrophy 
in the adrenalectomized pregnant rat. E. 
KNOBIL AND F. N. Briggs (introduced by R. O. 
GREEP). Harvard Med. School and Harvard School 
of Dental Medicine, Boston, Mass. 

The role of the maternal pituitary in the fetal 
adrenal hypertrophy observed following adre- 
nalectomy of the pregnant rat has been investi- 
gated. Pregnant rats were hypophysectomized on 
the 12th day of gestation. Some of these were also 
adrenalectomized 2 days later. Other pregnant 
animals were adrenalectomized on the 14th day 
of pregnancy. Intact pregnant rats served as con- 
trols. The animals were sacrificed on the 21st day 
of gestation, the fetuses were removed and their 
adrenals weighed on a torsion balance. Fetal 
adrenal ascorbic acid and cholesterol determina- 
tions were made. Adrenalectomy effected a highly 
‘ significant increase in fetal adrenal weight (P < 
.001). Rats hypophysectomized prior to ad- 
renalectomy showed no increase in fetal adrenal 
weight. Hypophysectomy alone had no effect. 
None of these procedures produced any alteration 
in fetal adrenal cholesterol. Hypophysectomy sig- 
nificantly decreased (P: < .02) fetal adrenal as- 
The fetal ascorbic 
acid concentratious of the other groups remained 


ecorbie acid concentrations. 
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unchanged when compared to the controls. |t is 
concluded from these experiments that the fetal 
adrenal hypertrophy attendant upon adrenulec. 
tomy of the mother is not mediated by the fetal 
pituitary as previously suggested (Jost: Receni 
Progress in Hormone Research 8: 379, 1953) but 
is due to an increased secretion of ACTH by the 
maternal hypophysis and that under the experi- 
mental conditions employed, maternal ACTH does 
cross the placental barrier. 


265. Isethionic acid, the major anion in axo- 
plasm of squid giant nerve fibers. BERNARD 
A. Korecuuin (introduced by Francis 0. 
ScumitT). Biology Dept., Massachusetts Inst. of 
Technology, Cambridge. 

For some time it has been known that about half 
of the anions in several types of marine nerves 
(lobster, squid) are organic in nature. In actual 
concentration this is rather high. Thus in extruded 
squid axoplasm, to balance the total base (520 
uEq/gm) we have the following anions: chloride 
150, phosphates 35, aspartic acid 65, glutamic acid 
10, fumaric and succinic acids 20, unidentified 
anion 230 wEq/gm. This anion has now been 
identified in squid axoplasm as 2-hydroxy ethane 


sulfonic acid. Identification was accomplished by § 


chemical degradation, from physical characteris- 
tics and by comparison of the infrared absorption 
spectrum with that of a synthetic sample of ise- 
thionic acid. The amount of the acid found agrees 
almost exactly with the anion deficit of axoplasm 
(230 nwEq/gm). The occurrence of this acid in other 
nerve types will be indicated as well as certain 
possible biochemical and physiological roles of the 
substance. 


266. Motor effects of electrical stimulation in 
the basal areas of the cerebellum of the un- 
anesthetized cat (motion picture). WERNER 
P. Koe.ia (introduced by E. GELLHOoRN). 
Dept. of Physiology, Univ. of Minnesota, Min- 
neapolis. 

Using Hess’ method, unanesthetized and un- 
restricted cats were stimulated in the medial- 
basal parts of the cerebellum, varying site, voltage 
and frequency of the stimulus. The effects were 
recorded cinematographically. The site of the 
electrode tips was localized histologically. |if- 
ferent types or groups of motor effects were ¢lic- 
ited. One group comprised movements of the had 
such as rotation around its longitudinal « xis, 
turning to the side and lowering. Motor effect; in 
the face (movements of the pinna, cheek musc !es, 
whiskers, blinking of the eye) made up a second 
group of effects.:A 3rd group of movements ¢on- 
sisted of tonic effects such as leaning to the ipsi- 
lateral or contralateral side with preponderanc: of 
the anterior or posterior part of the body. In 4 
number of experiments inhibition of the aiti- 
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gr:vity muscles with a marked rebound effect were 
produced. Another characteristic effect consisted 
of wild biting and licking of the tail and the hind- 
legs. Finally lifting, bending or stretching of a 
single leg or a pair of extremities was produced in 
some animals. In many instances mixed or com- 
bined effects were seen. The confrontation of a 
certain motor effect and the site of stimulation 
showed that from defined areas characteristic ef- 
fects can be produced. The frequency of stimula- 
tion (varied between 4 pps and 300 pps) seemed to 
be another important factor. The character of a 
given movement is often changed if the frequency 
is altered. Certain effects such as face movements 
or inhibition can be produced only within a rather 
restricted range of frequency. 


267. Relation of proteolytic and _ lipolytic 
activity of canine pancreatic secretion to 
protein nitrogen content. 8. A. Komarov, 
HERMAN Srptet*, Harry SHAy AND C. ZISLIN 
StyLe*. Fels Research Inst., Temple Univ. 
School of Medicine, Philadelphia, Pa. 

Protein content of pancreatic juice, protein 
nitrogen, total nitrogen and specific gravity are 
believed to be closely correlated with the content 
of the principal enzymes and were used as indirect 
means of determining enzyme concentrations (Re- 
view in J. E. Tuomas, The External Secretion of the 
Pancreas—1950, CHARLES C. THomas.) Available 
evidence cannot be regarded as valid proof of this 
concept and further study was indicated. In 
several series of experiments pancreatic juice was 
obtained under standard conditions in response to 
a test meal of lean meat by cannulation of the 
duct from the same animal with fistula by Pavlov- 
Babkin Method, and analyzed for protein nitrogen 
(PN) by Kjeldahl and for proteolytic activity by 5 
different methods or lipolytic activity by 3 tur- 
bidimetric procedures developed in this labora- 
tory. Number of specimens and dilutione used 
with each were sufficient to permit determination 
of individual regressions and analysis of covari- 
ance. A high degree of correlation was found to 
exist between PN and either proteolytic or lipo- 
lytic activity of the juice, correlation coefficients 
ranging from 0.87-0.99. However, considerable 
variation in the ratio of enzyme (lipase or pro- 
tease)/PN was found in all series and with all 
methods. Therefore, PN cannot be regarded as 
& true measure of either enzyme content. This 
result is surprising and important, since this vari- 
ation occurred under conditions when the pro- 
portion of principal enzymes and their ratio to 
protein were believed to be constant. Indirect 
evidence of the presence in varying proportion of 
protease inhibitors and of substances modifying 
lipolytie activity was also obtained. 
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268. In: vivo synthesis of ferritin. Saut R. 
KorEY AND BENNETT LEVINE (introduced by 
JoserpH T. WEARN). Dept. of Medicine, School 
of Medicine, Western Reserve Univ., Cleveland, 
Ohio. 

Within 4 hr. of the administration of carboxy] 
or methylene labeled (C"*) glycine to 350 gm guinea 
pigs appreciable incorporation of isotope is noted 
in liver and intestinal ferritin (apoferritin plus 
ferritin). The effect of iron is to enhance the rate 
of incorporation of isotope into this protein. 
Orally administered iron in excess (10.0 mg) in- 
creases the rate of incorporation 2 or 3 times, 
whereas 1.2 mg of iron given intraperitoneally in- 
creases it 9 times. At least 10% of the glycine 
present in apoferritin has been incorporated within 
4 hr. into peptide bonds under the influence of 
iron. Relatively acute bleeding over a 2 wk. period 
does not augment the effectiveness of orally ad- 
ministered iron on ferritin synthesis. Paper elec- 
trophoresis of the isolated ferritin, which was 
crystallized 3 times routinely, does not indicate 
the presence of contaminating proteins, though 
impurities doubtlessly exist. The effect of heavy 
metals, excess iron and hormonal administration 
on the in vivo synthesis of ferritin will be discussed. 


269. Blood pressure-flow relations in isolated 
perfused dog kidney. ALFRED T. KorRNFIELD 
AND Eric OaGpEN (introduced by W. C. Myers). 
Dept. of Physiology, Ohio State Univ., Columbus. 
The isolated dog kidney was perfused with 

heparinised stored blood with a pump and falling 

film oxygenator. Temperature, oxygen-saturation 
and utilization, pH, hemolysis, hematocrit, urine 
flow and plasma glucose, potassium and sodium 
were checked and insulin was added intermit- 

tently. In 14 experiments (average duration 300 

min.) pressure measurements were made (from 

0-250 mm Hg) with the calibrated Kornfield re- 

luctance manometer, and flow determinations 

were obtained by timing renal venous outflow 
collection. After an initial equilibration period for 
the kidney, a characteristic linear relation of blood 

pressure and flow was found, which indicated a 

constant renal vascular resistance (mean 516 

dyne. sec.cm-5 g.~!) independent of mean pres- 

sure, pulse pressure and pulse rate. A ‘no-flow’ or 
critical closing pressure (ca. 10 mm Hg) was ob- 
served. Sudden perfusion pressure changes pro- 
duced no transient response in flow; the steady 
state of flow was attained within 45 sec. In these 
experiments adequate blood flows, comparable 
with those found in the intact animal, were ob- 
tained. Kidney vitality was evaluated terminally 
with epinephrine and KCN. The finding of pres- 
sure-flow linearity and of static response of the 
mammalian renal vascular system completely 
isolated will be discussed in relation to the-find- 
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ings of other workers in renal perfusion, who have 
studied preparations with higher levels of organi- 
zation, with other influences superimposed. 


270. Action of certain drugs on the cholines- 
terase system of heart muscle. JacoB KREAM, 
JoHN HyLin AND MENARD M. GERTLER (in- 
troduced by Entp T. OPPENHEIMER). Deot. of 
Biochemistry and Medicine, Columbia Univ., 
College of Physicians and Surgeons; and Dept. of 
Medicine, Francis Delafield Div. of Columbia- 
Presbyterian Med. Center, New York City. 

The pharmacologic effects of various vagolytic 
and vagotonic drugs on heart muscle suggest that 
they may have a direct or indirect action on acetyl 
choline splitting enzymes of that tissue (e.g., 
Govier, W. M., Freyburger, W. A., Gibbons, A. J., 
Howes, B. G. and Smith, E.; Am. Heart J. 46, 
122, 1953). In an attempt at a partial elucidation 
of the mechanism of their action, the cholines- 
terase activity of homogenates of rabbit heart 
ventricular muscle has been determined in a 
number of in vitro experiments utilizing manomet- 
ric methods. The effects of addition to these sys- 
tems of such drugs as atropine, quinidine and 
digitalis, either individually or in combination, 
are being investigated. In addition, the bromide 
of N-methyl, N-ethyl, 3-hydroxy piperidine benzi- 
late and certain related compounds which have 


pharmacologic vagolytic action were found to be 
inhibitors of cholinesterase when added to ho- 
mogenate systems in concentrations as low as 
9 X 10-5 M. Preliminary data on the aforemen- 
tioned compounds will be presented. 


271. The ‘evoked response’ in the precentral 
gyrus of monkey. LAWRENCE KRUGER* AND 
Karu H. Prisram. Dept. of Physiology, Yale 
Univ., New Haven, and Dept. of Neurophysiology, 
Inst. of Living, Hartford, Conn. 

It has previously been established (J. Neuro- 
physiol. 16: 161-167, 1953) that action potentials 
are evoked in the precentral gyrus of monkey on 
stimulation of cutaneous and muscular afferent 
nerves, and that these potentials persist after 
resection of the postcentral gyrus and the cerebel- 
lum. These observations have now been extended 
to show that precentral responses persist after re- 
section of Somatic Areas I and II both in acute 
preparations and when sufficient time is allowed 
for retrograde thalamic degeneration. In addition, 
bilateral section of the medullary pyramids, dorsal 
columns or lateral spinothalamic tracts, fails to 
obstruct the appearance of the evoked response. 
On the other hand, manipulations of the pre- 
central cortex such as the application of strych- 
nine and novocain or the initiation of spreading 
depression, markedly alter the wave form of the 
precentral response. Finally, the amplitude and 
distribution of this response have been shown to 
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vary with the number of peripheral nerve filers 
synchronously activated. 


272. Stretch receptor mechanism in lobsier. 
S. W. Kurr.er anp C. EyzaGurirre.* Wilmer 
Inst., Johns Hopkins Hosp., Baltimore, Md. 
The stretch receptors in crustaceans described 

by Alexandrowiez (Quart. J. micr. Sci., 92: 163, 

1951) and recently studied by Wiersma, Furshpan 

and Florey (J. Exper. Biol. 30: 136, 1953) provide 

a good preparation for the investigation of some 

of the mechanisms by which sensory neurons are 

excited. The lobster receptors contain all essential 
elements which are found in vertebrate muscle 
spindles, namely a sensory and motor neural sys- 
tem, closely linked with specialized muscle ele- 
ments. All the cellular components can be studied 
in isolation or in situ. The physiological picture 
has been found similar in many respects to the 
cat’s muscle spindle (KurrLeR, Hunt & Qut.- 
LIAM, J. Neurophysiol. 14: 29, 1951). Receptor 
organs have two fine muscle strands, each carrying 
sensory terminations which are excited either by 
external stretch of the whole organ or by stimula- 
tion of motor nerves which cause contractions and 
thereby deformation and excitation of the sensory 


terminals. One muscle strand gives relatively slow § 


local contractile changes on stimulation of its 
motor nerve and sets up impulses in a slowly 
adapting sensory neuron, while the other gives 
twitches and excites a fast adapting neuron. The 
synergistic interaction between external stretch 
and neural stimulation was studied. Membrane 
potentials of the muscle receptor elements were 
recorded together with their contractile activity 
and correlated with afferent discharges. The 
spread of excitation from axon and _ sensory 
terminals to the soma of the large ganglion cells 
situated in the receptor organs was studied with 
intracellular electrodes. The potential changes oc- 
curring at the receptor terminals during steady 
and transient stretch were also determined by 
this technique. 


273. Reaction of young men to acute cold 
stress. W. JAMES Kua, Jr.*, Evita M. Bec’, 
HERBERT GERSHBERG* AND ELAINE P. Rat. 
Dept. of Medicine, New York Univ.—Belle»ue 
Med. Center, New York City. 

The effect of cold stress was studied in 55 acult 
male subjects by immersing them in water of °C 
for 8 min. Blood and urine samples were collec ed 
before, immediately after and at 1, 2 and 4 hr. 
after the stress. The determinations made, he 
time at which statistically significant changes 0¢- 
curred and the direction of the changes wer: as 
follows: temperature was decreased immedia' ely 
after and at 1, 2 and 4 hr.; heart rate, decreased 
at 1,2 and 4 hr.; systolic blood pressure, incres sed 
immediately and decreased at 1, 2 and 4 ir; 
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diastolic blood pressure, increased immediately, 
decreased at 2 and 4 hr. Blood: total white count, 
inc ‘eased immediately and at 2 and 4 hr.; neutro- 
phi'es, increased immediately and at 1, 2 and 4 
hr.. lymphocytes, decreased at 2 hr.; eosinophiles, 
decreased at 1, 2 and 4 hr.; total protein, in- 
creised immediately and at 1 and 2 hr.; serum 
waier, decreased immediately and at 1 and 2 hr.; 
whole blood sugar, decreased at 1, 2 and 4 hr.; 
lactic acid, increased immediately, decreased 2 
and 4 hr.; serum sodium no significant change; 
plasma potassium increased, immediately and at 
|and 2 hr.; serum chloride decreased, immediately 
and at 1 and 2 hr.; serum total cholesterol in- 
creased, immediately; whole blood ascorbic acid, 
no significant change. Urine: minute volume, in- 
creased, 1 and 2 hr.; ascorbic acid excretion, in- 
creased, 1, 2 and 4 hr.; uric acid, increased 1 and 
2hr.; creatinine, no significant change; uric acid/ 
creatinine ratio, increased, 1 and 2 hr. The sig- 
nificance of the changes with reference to adrenal 
cortical activity and correlation coefficients be- 
tween the changes will be presented. 


274. Citrate activated prothrombin. FRANCOIS 
Lamy* anp Davip F. Wavueu. Dept. of Biology, 
Massachusetts Inst. of Technology, Cambridge. 
Purified prothrombin preparations of Seégers 

were activated essentially according to his method 

(Proc. Soc. Exper. Biol. & Med. 72, 677, 1949). 

Ultracentrifugation has shown such preparations 

to consist of 4 fractions (J. Biol. Chem. 203, 489, 

1953): approximate molecular weights and per- 

centages being < 5,000 (< 10%); 15,000 (8%); 

45,000 (32%); and heterogeneous aggregates 

(> 50%). The centrifuge pattern was obtained by 

diluting tenfold a solution originally containing 

10% prothrombin in 25% sodium citrate with a 

buffer of '/2 = 0.15 and pH = 7.0. Dilutions were 

performed after approximately 40 hr. at which 
time the activity had stabilized, (at about 60% of 
its highest value). Activity was associated with 
the 32% component and with the heavy material, 
but not with the 2 smaller components. Ultra- 
centrifugations have been carried out with the 
original 25% citrate solution and with intermedi- 
ate dilutions at the start of activation and after 
full activation. Without dilution there is an im- 
mediate formation of aggregated protein, which 
accounts for the bulk of the material, with the 
appearance of a small, slowly sedimenting peak, 
the latter under investigation. This pattern does 
hot change with time of activation. Intermediate 
dihitions down to 6% citrate gave essentially the 
sanie pattern. Apparently there is an immediate 
ag¢ regation of protein, with most of the activity, 
in he presence of concentrated citrate, remaining 
in the aggregated state. With further dilution 
disaggregation appears, giving the pattern de- 
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scribed at the start. The chemistry of the several 
components will be discussed. 


275. Solution of LDR problem in CFF phe- 
nomena. CARNEY Lanpis. New York State 
Psychiatric Inst., New York City. 

In 1912 Porter demonstrated that the ratio of 
the duration of the light pulse to the duration of 
the entire cycle of intermittent photic stimulation 
(LDR) acts as an independent variable in the de- 
termination of the critical threshold of flicker- 
fusion (CFF). Other investigators have confirmed 
the observation but the findings with respect to the 
direction and amount of the effect have been con- 
tradictory and controversial. The data from such 
experiments has usually been presented in terms 
of Frequency-log I tables and graphs obtained at 
different LDRs. If, from a mass of experimental 
data collected under standard conditions one 
selects all thresholds obtained at a given lumi- 
nance, e.g. 1 mL, as they are expressed in cycles 
per second and separates the frequency into milli- 
seconds of light and milliseconds of dark in any 
single complete cycle, e.g. 20 eps at LDR 0.25 
equals 1.25 o of light and 37.5 of dark, then one 
can graphically display the effects of any determi- 
nant on the CFF with the regard to frequency, 
LDR, light and dark periods. Since intermittent 
photic stimulation has been shown to give rise to 
on, on-off, and off nerve impulses it follows that 
the dark phase of each cycle is not a simple ‘rest’ 
or ‘refractory’ period but one of independent 
activity. By this method of analysis one can dem- 
onstrate the effect of various CFF determinants 
on the light and dark components involved in the 
response. (Aided by the Carnegie Corp. of New 
York.) 


276. Wave propagation in intact human ar- 
teries. MILTON LANDOWNE. Sect. on Gerontology, 
Natl. Heart Inst., NIH, Bethesda, and Baltimore 
City Hosps., Baltimore, Md. 

Simultaneous brachial and radial intra-arterial 
pressure records demonstrate that velocity of 
propagation and attenuation in amplitude vary 
with the frequency of externally induced sinus- 
oidal pressure waves. For example, in 8 subjects 
velocities at diastolic pressures for frequencies 
near 5 cps. were between 5 and 9 m/sec. and in- 
creased to 13-22 m/sec. for frequencies near 60 
cps. or higher. The induced wave amplitudes were 
usually of the order of 10-30 mm. Hg. Increasing 
wave amplitude also increased velocity, but to a 
much smaller degree. Relative arterial distensi- 
bility (1/v?) accordingly shows a variability of 
from 3 to 10 fold under different rates of stretch. 
These findings support and extend conclusions of 
Porje (Acta Med. Scand. Suppl. 42, 1946) based 
upon harmonic analysis of sphygmograms. Damp- 
ing of pressure oscillations by this arterial seg- 
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ment approximately 25 cm. long also varied with 
frequency and from individual to individual. At- 
tenuation was inconsequential at lowest frequen- 
cies. Magnification to more than 150% was not 
reliably observed. Attenuation reached 50% at 
15-40 cps. and exceeded 90% at 60-140 cps. Since 
velocity is also pressure-dependent (Federation 
Proc. 12: 82, 1953), description of arterial per- 
formance necessitates these considerations of 
dynamic distensibility. Arterial volume uptake 
depends upon momentary pressure relations and 
the amplitude and frequency spectra of the ap- 
plied pressure disturbances; these in turn have 
been influenced by more proximal segments, in- 
cluding the heart. The ‘velocity’ of the onset of 
the cardiac pulse wave fails to characterize arterial 
volume uptake. 


277. Ventilation in teredo. CHARLES E. LANE 
AND CHARLES A. GiIFrrorD*. Marine Lab., Univ. 
of Miami, Miami, Fla. , 
The magnitude of the cilia-driven respiratory 

water current in Teredo has been measured di- 

rectly, and estimated indirectly by two methods 

to be described. Ventilation rate has been ex- 
pressed in terms both of body size and of dry 
weight. Under normal conditions the average rate 
was found to be 4.1 1. of sea water/hour/gm of 
dry weight. This is nearly 4 times the average rate 
reported by various investigators for the oyster. 

The maximum hydrostatic head, against which 

circulation could be maintained was shown to be 

5 mm water. This is in good agreement with the 

value for intramantle pressure which was deter- 

mined by direct cannulation. (These studies were 
aided by a contract between the Office of Naval 

Research and the University of Miami in coopera- 

tion with the U. S. Navy Bureau of Yards and 

Docks.) 


278. Hemodynamics and acute hypertension 
produced by stimulation of the cerebral 
cortex. H. G. Lanerorp*, J. L. Patrrerson, 
Jr., R. R. Porter*, M. BERNHAUT* AND E. C. 
Horr. Depts. of Medicine and Neurological 
Science, Med. College of Virginia, Richmond. 
Electrical stimulation of appropriate loci in the 

frontal lobe of the cerebral cortex causes a prompt 

pressor response in the animal lightly anesthetized 
with ether. The present studies explore further 
the hemodynamic mechanism of this phenomenon. 

Observations to date have been made during 55 

stimulations in 15 dogs. Right atrial, pulmonary 

arterial and pulmonary ‘capillary’ pressures were 
recorded. Cardiac output was determined by 
pressure-pulse contour analysis. Two types of 
stimulation have been studied: /) ten-sec. stimu- 
lation with 5 or more min. of rest between stimuli; 

2) alternate 10-sec. stimulation of right and left 

cortex with a rest period of 5-10 sec., for a total 
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of 90-180 sec. Onset of stimulus was followed b 
an abrupt rise in mean aortic pressure in the en| ir 
series averaging 64 mm Hg (56%). The pressur¢ 
rise was of the same magnitude with both types o 
stimulation. Other findings were comparable i 
the 2 groups. There was little change or slight in 
crease in cardiac index. Calculated vascular re 
sistance usually increased, in some cases markedly 
Pulse rate was affected very little or was moder 
ately increased. Pulmonary capillary, pulmonar 
arterial, and right atrial pressures were unchanged 
or increased slightly. It is concluded that the 
primary change was systemic vasoconstriction 
The hypertension produced differs from tha 
caused in both the greater and lesser circuits by 
intra-cisternal fibrin, but suggests certain analo 
gies to essential hypertension in man. One facto 
in the maintenance of cardiac output with rapidly 
rising vascular resistance may have been an effect 
of cardiac innervation upon ventricular con 
tractility. 


279. Oxygen consumption in underwater 
swimming. Epwarp H. LANPHIER (introduce 
by B. G. Kine). U.S. Naval Exptl. Diving Unit 
Washington, D.C. 

Increased interest in diving with self-containe 
underwater breathing apparatus has lent signifi 
cance to the physiological factors associated wit 
such activity. Basic among these is the oxyger 
requirement of underwater swimmers and the in 
fluence of speed and other factors on swimming 
efficiency. Oxygen consumption was determine 
at swimming speeds between 0.5 and 1.2 knots in 
15 subjects. The method involved use of oxygen 
rebreathing apparatus with calibrated supply 
cylinders and a means of maintaining constant 
speed over a marked course. Results indicate tha 
efficiency decreases progressively above 0.8 knots 
(roughly 0.9 mph). At this speed, the average 
trained swimmer required 1.3 liters oxygen/min. 
As a means of propulsion, fin-swimming is approx 
imately one-fifth as efficient as walking or running 
on dry land. Individual variations and the in 
fluence of training and body size were found to be 
considerable. 


280. Redistribution of total body albumin and 
electrolytes in mice after thermal burns. 
Stamunp E. Lasker*, CHARLES L. Fox, JR. AND 
James M. WInFIELD.* Dept. of Surgery, New 
York Med. College, Flower and Fifth Ave. Hos)s., 
New York City. 

Experiments were performed to measure the 
movement of radioactive iodinated serum albwiin 
(RISA) into burned areas, the amount remaining 
in the circulation in burned mice and the amoint 
in other body tissues. The same tissues were «|s0 
analyzed for sodium and potassium. Tissues were 
taken for analyses 5-6 hr. after the burns, which 
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\iir@ger2 produced by immersing either the body of 
sur@mesthetized mice to the axilla or one hindleg in 
23 ofmater at 68°C for 7 sec. RISA was injected intra- 
e jgmenously a) prior to the burn; b) 30 min. prior to 
t inggitopsy; c) 2 hr. prior to autopsy. The mice were 
regmpidly frozen; the hindlegs amputated, viscera 
dlymoved en bloc, carcasses divided into lower 
der™purned), and upper (unburned) portions, and 
iarygead. All parts were extracted with 0.15 m am- 
ge@monium acetate. The radioactivity of the extract 
thaas measured directly and after precipitation 
iongith TCA (to distinguish protein-bound iodine). 
haf@he extract was also separated electrophoretically 
; bygnd the radioactive component migrated with the 
aloglbumin. Na* and K* were also determined in the 
‘tommxtracts. These analyses give the total RISA, 
diyg\a* and K* in the body, the totals in the burned 
fecfgnd unburned areas and viscera. The results dis- 
ondglose a) the movement of RISA in normal and 
burned mice; b) the influx into burned areas, dis- 
proportionately more in the less extensive (non- 
Matal) burns; and c) that the amount extruded 
nto the burned regions is but a small fraction of 
he total RISA. The RISA data will be compared 
vith the electrolyte changes observed. (Sup- 
ported by grant RG-2970 from Dept. of Health, 
Education and Welfare.) 


21. Thermoelastic behavior of isolated aortic 
strips. Richarp W. Lawton. Dept. of Physi- 
ology, Cornell Univ. Med. College, New York 
City. 

In the course of observations on the mechanical 
properties of isolated aortic strips of the dog 
stress-strain curves were obtained at 2 different 
emperatures. The force-temperature slopes at 
various elongations were measured graphically 
ga'rom these curves and resolution of the total force 
eminto internal energy and entropic contributions 
vas carried out by thermodynamic methods. In 
addition isometric-force-temperature curves of 
gm@isolated aortic strips were obtained at low elonga- 
tions. These curves were shown to be slightly non- 
linear. At low elongations the positive component 
of the total force was found to be entropic in 
tature over a rather wide range of extension. 
Preliminary dilatometer studies indicate that the 
‘Bvolume changes of aortic specimens with stretch 
are of sufficiently small magnitude so that when 
‘Jsuch changes are neglected the computed internal 
energy contribution to the total force is negative. 
At high elongations the internal energy contribu- 
tion became positive, presumably because of the 
effects of the collagenous adventitia. Evidence 
t@ill be presented that both the positive entropic 
og 4nd negative internal energy contributions at low 
e§ clongations arise primarily from the elastic tissue 
hy Xetwork of the aortic wall. (Supported by a grant 
from the Natl. Heart Inst. PHS.) 
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282. Capsular measurement of cutaneous 
evaporation under controlled conditions. 
Dovatas H. K. Lee anp R. E. McDoweE.t.* 
Johns Hopkins Univ. and U.S. Agricultural Re- 
search Service, Baltimore, Md. 

Capsular methods generally expose the skin to 
predried air or to a strong gradient of vapor pres- 
sure. The method reported here permits the vapor 
pressure of the air impinging on the skin to be ad- 
justed to any desired level. Air is circulated in a 
closed system alternately through a capsule ap- 
plied to the skin and a saturated solution of a 
salt giving a suitable vapor-pressure. Evaporation 
is measured by the weight gain of the salt solution. 
Air flow is maintained through the capsule during 
periods between measurements by means of a 
similar but separate maintenance circuit. Results 
obtained on animals and man are indicated. 


283. Significance of pulmonary acariasis in 
rhesus monkeys (Macaca mulatta). R. E. 
Leg,* R. B. WituraMs, Jr.,* W. B. HuLL* aAnp 
S. N. Sremn. Physiology, Pathology and Para- 
sitology Divisions, Naval Med. Research Inst., 
Bethesda, Md. 

Literature reports do not sufficiently emphasize 
the high incidence or importance of pulmonary 
acariasis in rhesus monkeys (Macaca mulatta). 
Twenty-six consecutive autopsies revealed brown- 
ish granular pigment and double refractile needles 
in the lung associated with mite infestation. 
Numerous larval and adult mites (Pneumonyssus 
simicola), were easily teased from the lungs of 23 
monkeys. Five had both tuberculosis and acaria- 
sis. In addition to typical lesions of pulmonary 
acariasis, focal areas of pneumonitis were fre- 
quently seen and organizing pneumonia and 
atelectasis were encountered once. One monkey 
had, in a large branch of the pulmonary artery, 2 
adult mites surrounded by a thrombus. Two non- 
tuberculous monkeys exhibited, before death, 
anasarca and indurated bands under the skin of 
the abdomen and across the popliteal spaces. They 
had an elevated erythrocyte sedimentation rate, 
hypoproteinemia and eosinophilia. Two living 
animals with similar findings are now being 
studied. Cortisone therapy was given to one and 
pentavalent arsenic to both. Cortisone plus arsenic 
produced prompt clinical improvement and re- 
turn of laboratory test values to normal; arsenic 
alone produced slow improvement with subse- 
quent relapse to the pretreatment state. Arsenic 
was successful in treating human pulmonary 
acariasis in India. Cortisone was given because 
eosinophiles were prominent in the inflammatory 
reaction associated with the mites. One autopsied 
monkey exhibited an arteritis involving small 
arteries and arterioles of the lungs; another pre- 
sented a striking vacuolar nephropathy. No dis- 
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seminated necrotizing arteritic lesions were en- 
countered, but additional cases are being studied 
to confirm or exclude hypersensitivity as a patho- 
genic factor. 


284. Plasma vasoconstrictor factor in normo- 
tensive and hypertensive subjects. R1icHarp 
E. Lee anp Lita Kapuan*. Depts. of Medicine 
and Preventive Medicine, Cornell Univ. Med. 
Center and New York Hosp., New York City. 

A new and ultra sensitive method is described 
for the bio-assay of vasoconstrictor properties of 
blood plasma, serum, and urine, in man and ani- 
mals. The plasma content of vasoconstrictor fac- 
tor (VCF) as determined by this method in normo- 
tensive and hypertensive humans ranges from 
0.0001 to 0.001 gamma/ce in equivalents of epi- 
nephrine, and is relatively constant in each in- 
dividual whose blood pressure is stable. Transient 
blood pressure rise may be accompanied by an 
increased plasma level of VCF that greatly out- 
lasts the elevated blood pressure. Violent emo- 
tional ‘trauma’ may be associated with similar 
plasma changes in certain individuals, without 
blood pressure change. This new factor is dis- 
cussed in relation to aspects of peripheral vascular 
physivlogy. 


285. Depressor substance in the basal ganglia 
of the brain. ALFRED LEImMpoRFER. Dept. of 
Pharmacology, Stritch School of Medicine, Loyola 
Univ., Chicago, Ill. 

In previous investigations it was found that 
acetone extracts of basal ganglia of human brains 
exerted a strong depressor action on the blood 
pressure of cats. These results have been confirmed 
by Gaddum and von Euler who have used basal 
ganglia extracts of brains of horses. Further ex- 
periments by Major et al., confirmed these results 
(with basal ganglia of beef brain). I have continued 
these experiments on dogs, and found that extracts 
of the caudate nucleus of beef brain produced the 
strongest effect on the blood pressure in compari- 
son to the other parts of the brain. No changes in 
the ECG or in the respiration have been observed 
after injection of this extract. Investigations are 
under way to identify this depressor substance and 
to examine its action on the general metabolism 
and on the cholesterol metabolism. Specific chem- 
ical determinations have shown that this sub- 
stance is not identical with histamine, acetyl- 
choline or adenosine. 


286. Prevention and abolition of cardiac 
arrhythmias by codeine and morphine. 
ALFRED LEIMDORFER. Dept. of Pharmacology, 
Stritch School of Medicine, Loyola Univ., Chi- 
cago, Ill. 

Ventricular extrasystoles of a patient may 
disappear after the administration of Codeine 


Volun e 18 


Sulfate (orally in the usual dose). Because of this 
observation experiments were made on dogs uider 
light nembutal or pentothal anesthesia. Ca: diac 
arrhythmias (ventricular extrasystoles (V-1JS)) 
were induced by the intravenous injection of 
epinephrine hydrochloride (0.005-0.014 mg./I<g,). 
Several minutes later, codeine phosphate was in- 
jected i. v. (1 mg./Kg.) very slowly. If codeine 
was injected at once, there occurred a deep fall 
of the blood pressure and great slowing, sometimes 
a temporary stoppage of the respiration. However, 
if codeine was injected i. v. in divided portions 
(in four parts of the same dose), the fall in blood 
pressure was only moderate and the pressure re- 
turned to the pre-injection level within 10-15 
minutes; then the respiration was not greatly dis- 
turbed, only slowed down. When epinephrine was 
injected i. v. in the same amounts as previously, 
10 or 30 minutes after codeine, no V-ES appeared. 
Similarly morphine sulfate i. v. (2.5 mg./Kg., or 
sometimes a little more) injected very slowly in 
four portions), prevented the development of 
V-ES, otherwise induced by epinephrine. In some 
cases in which huge amounts of epinephrine were 
injected codeine had to be given twice to prevent 
the appearance of V-ES or morphine had to be 
injected to prevent the production of V-ES due 
to epinephrine. There was no blockade or reversal 
of the blood pressure if epinephrine was given 
following codeine, sometimes only a slight reduc- 
tion in the blood pressure response to epinephrine 
took place in comparison to that blood pressure 
response to epinephrine without codeine or mor- 
phine. In other experiments V-ES provoked by 
norepinephrine could be also prevented by codeine 
or morphine. 


287. Thyroid gland response to thiouracil as 
influenced by dietary protein. LEONARD J. 
LERNER* AND J. H. Leatuem. Bureau of Bio- 
logical Research, Rutgers Univ., New Brunswick, 
N.J. 

Fifty gram male rats were fed a synthetic <iet 
containing 0%, 5%, 10% and 20% casein with :.nd 
without 0.1% thiouracil for 14 days. Body weight 
changes were influenced by protein levels but not 
by thiouracil. Actual thyroid weight increase: in 
all groups, the degree of response reflecting the 
dietary protein level fed, but relative thy: oid 
weight negated these differences. Paired-feec ing 
limited thyroid weight increases in rats on 29% 
casein. Protein depletion for 10 days prior to 
thiouracil did not retard thyroid weight respo ise 
when the goiterogen was fed with 20% cas: in. 
Feeding 0% casein plus thiouracil following }"0- 
tein depletion did not prevent but did reduce — he 
thyroid weight response. Body weight gain \ af 
only slight if wheat gluten served as the prot: it 
source at 5% and 20% levels after protein dep °- 
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tion but a 200% thyroid hypertrophy was induced 
wit] thiouracil. Furthermore the thyroid response 
to tuiouracil in a 5% casein or wheat gluten diet 
was augmented by addition of 1% methionine al- 
tho.gh the amino acid alone had no effect on 
thy oid weight. 


288. Inhibition of impulses travelling in the 
primary afferent dorsal column fibres of 
eat spinal cord. J. Y. Lertvin*, P. D. WALL, 
B. Howxianp*, W. S. McCuiitocnh anp W. 
Firrs*. Research Lab. of Electronics, Massachu- 
selts Inst. of Technology, Cambridge. 

Two neighboring lumbar dorsal roots in a 
spinal cat were stimulated and records of the 
ascending primary afferent volleys were taken on 
the mid-thoracic dorsal columns. In most prepara- 
tions when the test root was stimulated between 
5 and 30 milliseconds after the conditioning one, 
the size of the volley from the test root was smaller 
than when the test root was stimulated alone. 
Two simuli applied to the same dorsal root using 
the same intervals showed a similar inhibition of 
the second response. However, stimulating the 
dorsal columns where originally we recorded, and 
recording the antidromic volley out the lumbar 
dorsal roots, no such inhibition of a second volley 
was seen; and with stimuli on the lumbar dorsal 
columns long facilitation was seen of the second 
volley out on the roots, confirming Rudin and 
Eisenman. The temporal course of this inhibition 
will be shown together with that of the inhibition 
of dorsal and ventral root reflexes, and the at- 
tenuation of various components of the dorsal 
root potential. How asphyxia, temperature varia- 
tion, and barbiturate anesthesia affect these find- 
ings will also be shown. (Supported in part by the 
Signal Corps, the Air Materiel Command, and the 
Office of Naval Research; in part by the Bell 
Telephone Laboratories; and in part by the Teagle 
Foundation.) 


289. Testosterone binding to bovine serum 
albumin: effect of pH. BLAINE H. LEVEDAHL 
(introduced by FREDERICK CRESCITELLI) Dept. 
of Zoology, Univ. of California, Los Angeles. 
The binding of testosterone to bovine serum 

all.umin has been studied as a function of px from 

pk 2.5 to pH 12.2. Between pu 2.5 and approxi- 

m: tely pH 10.5 the intrinsic free energy of binding 

decreases almost linearly from approximately 

6610 cal/m to about 5800 cal/m. Between pu 10.5 

and pH 12 the free energy of binding increases by 

approximately 2000 cal/m. This increase in bind- 

in; energy may result either from ionization of a 

sp cific group or from irreversible changes in the 

pr tein or from a combination of the 2 factors. 

E. periments are at present underway that may 

pe mit evaluation of the 2 contributions. 
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290. Incorporation of phenylalanine-3-C" 
into anterior pituitary proteins of the rat. 
Haroup A. Levey* anp Sipney Roserts. Dept. 
of Physiological Chemistry, School of Medicine, 
Univ. of California Med. Center, Los Angeles. 
The soluble proteins present in aqueous ex- 

tracts of the anterior pituitary gland of the rat 
were subjected to filter paper electrophoresis 
against veronal buffer (pH 8.6; 1» = 0.05). Under 
these conditions, 3 components could be sepa- 
rated, all of which migrated to the anode. In- 
variably, the slowest moving component appeared 
to be present in the greatest concentration, as 
judged by its intensity of staining with either 
azocarmine or bromphenol blue. Injection of 
phenylalanine-3-C"™ into male rats, or in vitro in- 
cubation of this isotope with rat*anterior pituitary 
tissue, resulted in the incorporation of radio- 
activity into the soluble proteins of the gland. 
This has been determined by electrophoretic 
separation of the proteins on filter paper, followed 
by correlation of the radioactivity with the loca- 
tion of the dye-binding areas. Similar studies are 
in progress on the effects of castration, adrenalec- 
tomy, and thyroidectomy on the distribution and 
isotope concentration of the electrophoretically- 
separated proteins. 


291. Relationship of ketogenesis to dis- 
turbance of carbohydrate metabolism in 
ascorbic acid-deficiency. SipNEY LEvIN%, 
ALBERT F, DeBons* AND HABEEB Baccuus. 
Dept. of Physiology, George Washington Univ. 
School of Medicine, Washington, D.C. 

Several studies have demonstrated a dis- 
turbance of carbchydrate metabolism in ascorbic 
acid deficiency and in scurvy. Many workers have 
compared the alterations with those of diabetes 
mellitus. Recent studies from this laboratory 
(Am. J. Physiol., in press) demonstrated that the 
carbohydrate metabolism in ascorbic acid de- 
ficiency is not corrected by exogenous insulin, 
hence is probably not related to diminished insulin 
production. In addition, the demonstration that 
it persists in adrenalectomized guinea pigs on a 
scorbutigenic diet indicates that the lesion is not 
dependent on alterations in adrenal activity. 
Further studies are being conducted to determine 
whether other disturbances in intermediary me- 
tabolism are associated with the decreased carbo- 
hydrate utilization and glycogenesis. Blood total 
ketone levels were studied in normal, in ascorbic 
acid-deficient, and in pair-fed control, guinea pigs. 
A sharp rise of blood total ketones was observed 
in the early stages in animals on the ascorbic acid 
deficient diet. This was followed by a marked de- 
crease to normal, or below normal, levels. No 
changes were observed in the pair-fed controls. 
The significance of these changes, and their pos- 
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sible relationship to insulin, to therapeutic doses 
of ascorbic acid, to cortical hormones, and to 
other factors, is being investigated. Comparisons 
will be made with clinical diabetes and to other 
forms of experimental diabetes in attempts to 
determine the site or sites of the metabolic block 
of carbohydrates due to ascorbic acid deficiency. 


292. Relationship between pressure and flow 
in the systemic circulation. MaTTHEew N. 
Levy, SurrLey J. Hopeins*, Frep A. PHILLIps* 
AND FREDERICK R. BRANDLIN*. Dept. of Physi- 
ology, Albany Med. College, Union Univ., Albany, 
N.Y. 

The relationship between pressure and flow was 
determined for the entire systemic vascular bed 
of barbitalized dogs. Mean arterial pressure was 
varied in stages over a wide range by connecting a 
peripheral artery to a pressure reservoir. Pressure 
was maintained at each level for several minutes, 
and cardiac output was determined during each 
period by the direct Fick technique. After cardiac 
output had been measured at several grades of 
pressure, the vagi were sectioned and the carotid 
sinuses were either denervated or isolated and sub- 
jected to a constant pressure greater than 100 mm 
Hg. With the buffer reflexes intact the curve relat- 
ing pressure and flow is decidedly convex toward 
the pressure axis. Thus, calculated total periph- 
eral resistance increases significantly as the pres- 
sure is diminished. When the carotid sinuses are 
denervated, mean arterial pressure increases 
markedly, and the curve relating pressure and flow 
is virtually rectilinear over a range of from 40 to 
200 mm Hg. The extrapolated value of this regres- 
sion line intersects the flow axis at a low positive 
value. When a constant pressure is applied to the 
isolated carotid sinuses, the systemic vascular 
bed is considerably less constricted, but the pres- 
sure: flow relationships are identical in all other 
respects. Therefore, when the moderator reflexes 
are abrogated, the total peripheral resistance 
tends to diminish as the pressure is progressively 
lowered. 


293. Effects of external pressurization upon 
cardiovascular system in dogs. Davin H. 
Lewis (introduced by JoHN R. BRoBEck). 
Aviation Med. Acceleration Lab., Johnsville, 
Pa. and Dept. of Physiology, Univ. of Pennsyl- 
vania, Philadelphia. 

In anesthetized dogs, external pressure was ap- 
plied by means of a modified anti-blackout suit 
that encased the lower half of the animal’s body 
up to the rib margin. Measurements were made by 
means of Statham gauges of arterial blood pres- 
sure, pulmonary arterial pressure, right auricular 
and ventricular pressures, and pressures from 
various sites in the venae cavae. Pressures were 
also recorded from the surface of the abdomen and 


from the rectum. In all cases in which the suit was 
properly fitted to the animal, abdominal and recta] 
pressures rose simultaneously with suit pressure 
and reached comparable levels. The effects on the 
vascular pressures depended in part on the level 
to which suit pressure was raised. With suit pres. 
sures of the order of 100 mm Hg or less applied for 
5-10 seconds, there was an immediate rise in mean 
and pulse pressures in both the greater and lesser 
circuits proportional to the rise in suit pressure. 
The rise in pulmonary arterial pulse pressure was 
immediate and was noted some 3-7 seconds later 
in the aorta. With the higher levels of suit pres. 
sure there was often some delay in the return of 
right-sided pressures to control values, and ab- 
normalities of cardiac rhythm. These animals 
showed no gross pathological changes at autopsy. 
With suit pressures in the range of 150-200 mm Hg, 
there was often a pronounced delay in return of 
right heart pressures to control values with 
marked abnormalities of cardiac rhythm. Autopsy 
revealed dilatation of the right side of the heart 
with gross hemorrhages in the lungs. 


294. Effects of renin on serum and urinary 
proteins in normal and DCA-treated rats. 
Lena A. Lewis AND IRvINE H. PaGe. Research 


Division, Cleveland Clinic Fndn., and Frank E. 


Bunts Educational Inst., Cleveland, Ohio. 

Rat serum and urinary proteins were analyzed 
by Tiselius electrophoretic technique and by 
ultracentrifugation, density 1.21. The serum of 
rats receiving 7 Goldblatt dog units of renin sub- 
cutaneously, 3-4 times daily for 1-3 days, had nor- 
mal electrophoretic and lipoprotein patterns, but 
the total protein decreased from an average nor- 
mal of 6.45 to 5.83 gm/100 ml. In contrast with 
normal urinary proteins which have only ... and0 
globulins, those from renin-treated rats had com- 
ponents with mobilities corresponding to each of 
the normal serum proteins. The relative per- 
centage of albumin increased when the protein 
excreted per 24 hr. increased. Urinary proteins 
from DCA-treated rats (10 mg/day of DCA sus- 
pension for 30 days) were similar to those from 
normal rats receiving renin. Serum proteins 
averaged 4.85 gm/100 ml. When renin (14 Gold- 
blatt dog units 3 times daily) was subcutaneously 
administered to rats pretreated with DCA, the 
total proteins excreted were greater than in the 
other groups and proportional to the severit) of 
the syndrome elicited. The serum proteins were 
very low, averaging 3.60 gm/100 ml. Rats which 
received renin alone, showed no vascular lesions; 
those which received DCA alone showed nephro- 
sclerotic changes and ascitis, while those which 
received DCA plus renin showed anasarca, hemor- 
rhages and acute vascular lesions superimposed 
on the changes elicited by DCA. 
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5. Photometric determination of calcium 
and magnesium. Marc 8. Lewis anp TIMOTHY 
D. Kerwin (introduced by WILLIAM J. Bowen). 
Natl. Insts. of Health, Bethesda, Md. 
Concentrations of calcium solutions may be 

determined by measuring the decrease in optical 

density at 600 my produced by their addition to 
the azo dye Chrome Fast Blue BG (Caleo Chem- 

ical Div., American Cyanamid Co.) at pH 13 

(Carson, Federation Proc. 12: 187, 1953). Equiv- 

alent amounts of magnesium produce 4.4% of 

the decrease in optical density produced by cal- 
cium. At pH 11, the decrease in optical density 
produced by calcium is 2.9 times greater than 
that at pH 13, and the decrease produced by mag- 

nesium exceeds that produced by calcium by 5.0%. 

Quantities of calcium and magnesium in the same 

solution may be determined by measuring the 

decrease in optical density at 600 my at pH 13 and 
pH 11 and making the appropriate calculations. 

Determinations were made by adding 0.1 ml of 

10-* to 10-8 calcium or magnesium to 10 ml of 

alkaline solution containing 35 mg of unpurified 

dye/liter. The decreases in optical density thus 
obtained were corrected for dilution and for oxida- 
tion of the dye which occurs principally during 

a mixing. These decreases were then proportional 

to the amount of calcium or magnesium added. 

The variance was 0.127 and 0.0264 for.single de- 

terminations, and 0.0463 and 0.00978 for triplicate 

determinations at pH 13 and pH 11, respectively. 

The decrease in optical density caused by magne- 

sium at pH 13 is markedly less than that at pH 

ll primarily because of the greater hydroxyl ion 

concentration. However, the decrease in optical 

density caused by calcium at pH 13 is less than 
that at pH 11 primarily because of the greater 
sodium ion concentration. 


296. Measurement of total CO, output by use 
of double labeled water. NATHAN LIFSON AND 
GeorGE B. Gorpon.* Dept. of Physiology, 
Univ. of Minnesota Med. School, and Radioisotope 
Unit, VA Hosp., Minneapolis. 

Theoretical considerations point to the possibil- 
ity of measuring total CO. output, and hence total 
metabolic rate, by the use of water labeled with 
respect to both its hydrogen and its oxygen. 
Suppose one is dealing with an animal with access 
to food and drink and whose body water has been 
enriched with D,O"8. The turnover rate of the oxy- 
gen will be more rapid than that of the deuterium 
chiefly because the oxygen of respiratory CO: 
an of body water are in isotopic equilibrium with 
on: another; the oxygen of body water but not the 
hydrogen is lost via respiratory CO:. On this basis 
the following expression has been derived: Total 


ry 


N 
CO, output = . (Ko — Kp) t, where N is the total 
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body water, Ko is the fractional turnover rate of 
the O'8 of body water, Kp is the fractional turn- 
over rate of the D of body water, and t is the time. 
In the application of this formula appropriate 
isotopic fractionation effects must be taken into 
account. A comparison has been made in mice 
between the value for the total CO2 output cal- 
culated in this way and the actually measured 
COz output. N was determined by desiccation 
of the carcass. Time intervals varied from .96 to 
1.78 days. K, and Kp were evaluated from the 
logarithmic rate of decrease of the concentration 
of O'8 and D, respectively, in the body water, 
based on initial and final samples only. For the 7 
mice studied to date the average discrepancy be- 
tween calculated and observed CO: outputs has 
been 7%. ; 


297. Circulatory responses of normal and of 
CO-acclimatized dogs during CO inhala- 
tion. JAMES P. LILLEHEI, SYRREL S. WILKS AND 
Earut T. Carter (introduced by HusBertus 
StruGHoitp). USAF School of Aviation Medi- 
cine, Randolph AFB, Tex. 

During inhalation of 0.4% CO in air for at 
least 30 min. (sufficient to produce over 50% 
carboxyhemoglobin), normal, Nembutal-anesthe- 
tized dogs showed: /) a rise in pulse rate, respira- 
tory rate, mean pulmonary arterial pressure, and 
cardiac output; 2) a relatively smaller rise in mean 
intrapleural pressure; and 3) little or no change 
in mean femoral arterial and left atrial pressure. 
Dogs which had been gradually acclimatized to 
breathing 0.1% CO in air 6-8 hr. daily for over 1 
year were found to have a significantly lower 
pulse and respiratory rate, a higher mean pul- 
monary arterial pressure, but approximately the 
same mean femoral arterial and intrapleural pres- 
sure as normal dogs. Measurements of the cir- 
culatory response of the CO-acclimatized dogs 
to CO inhalation are now in progress. 


298. Synergistic action of secretin and para- 
sympathomimetic drugs on _ pancreatic 
volume flow in dogs. TsuNG-MIN LIN (intro- 
duced by Giapys R. Bucuer). Dept. of Clin. 
Science, Univ. of Illinois Coliege of Medicine, 
Chicago. 

An attempt to demonstrate a true synergistic 
action in the dog between secretin and the para- 
sympathomimetic drugs taking into consideration, 
especially, the effect of the latter on enzyme pro- 
duction was made as follows: Repeated constant 
doses of secretin were shown to give repeatable 
and constant volumes of pancreatic flow. Urecho- 
line, methacholine, or acetylcholine alone, in 
single doses, or given by constant perfusion, 
caused a marked increase in enzyme output but 
no change in volume flow. This clearly establishes 
that urecholine and methacholine have only an 
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enzyme stimulating effect when administered 
under proper conditions. Applied concomitantly 
with a maximal dose of secretin, the following pro- 
cedures have failed to show any synergistic action 
on volume flow: 1) acetylcholine, 2.0 y/kg, intra- 
arterially; 2) methacholine, 0.5 y/kg, intrave- 
nously; 3) Urecholine, 0.5 y/kg, intravenously; 
and 4) stimulation of left vagus, moderate. The 
above procedures all caused an increase in enzyme 
output. Larger doses of the parasympathomime- 
tics and stronger stimulation of the vagus in- 
variably led to reduction of volume flow with in- 
creased enzyme output. A true synergistic effect 
on volume flow was shown in 13 dogs when a con- 
stant volume flow had been established over a 
long period of time by repeated small or submaz- 
imal doses of secretin to which a single dose of 
methacholine or urecholine was added (secretin, 
2.5-5 u, urecholine and methacholine, 5 gamma). 
The volume as well as the enzyme output both 
increased in all cases. The effect of acetylcholine 
and vagal stimulation was less pronounced. 


299. Fixed Charge Hypothesis for selective 
ionic accumulation. GILBERT LING. Neuro- 
psychiatric Inst., Psychiatric Division, Univ. 
af Illinois, Chicago. 

According to the Fixed Charge Hypothesis 
(Phosphorus Metabolism I1, 1952), intracellular K 
ions, while completely unbound and exchangeable 
(Federation Proc. 11: 95, 1952), exist at a suffi- 
ciently lower energy state than Na ions, so that, 
statistically, they would take longer to jump from 
their ‘energy wells’ and would exchange with 
external K ions much less readily than would 
Na ions. Soaking frog muscles in a high K* Ringer 
(10-20 mm KCl) leads to a reversible gain of intra- 
cellular K*, accompanied by an equivalent amount 
of Cl-. The added K* should be, temporarily at 
least, different fom most of the original intra- 
cellular K*: its ‘counter ion’ would be free (Cl-) 
and not fixed (protein), so that K+ would not be 
adsorbed in an ‘energy well’ and would more 
readily exchange than the original K*. To test 
this, frog muscles were soaked for 0.5 hr. in a 
Ringer solution containing 10-20 mm K#°Cl, rinsed 
for 5-10 min. to remove extracellular K*, and then 
washed in 3 ce of Ringer (containing 2.5 mm Rbt 
and 0.25 mm K*) for 1 hr. and in a second 3 ce for 
12 hr. Both the washings and the muscles were 
then assayed for total K* and for K*?. The amount 
of K*? given off in each washing is expressed as a 
fraction of the total K* given off in that washing 
(K42/K); and the K*? remaining in the cells is 
expressed as a fraction of the total remaining K*. 
If the hypothesis is correct, it would be expected 
that (K*2/K); Wash > (K*2/K)n Wash > (K*?2/ 
K) muscle. Actually the average values found from 
4 sets of muscles first soaked in 10 mm K?#2Cl were, 
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respectively: (K‘?/K)twash, 17.5%; (K42/K);:was, 
10.9%; and (K*?/K) muscle, 2.6%. Another 4 sets 
of muscles in a 20 mm K*#2C]-Ringer gave the cor- 
responding figures of 24.7%, 9.7% and 4.8%. The 
results support the hypothesis that selective K+ 
accumulation is not basically a membrane phe- 
nomenon and that a large portion of the normal 
intracellular K ions exist in the muscle cell at a 
lower energy state than in free solution. (O.N.R. 
support.) 


300. Effect of ultraviolet irradiation upon the 
cutaneous pain threshold. Martin Lipxin* 
AND JAMES D. Harpy. Aviation Med. Accelera- 
tion Lab., Johnsville, Pa. 

Recent observations have led to attempts to es- 
tablish correlations between the onset of ther- 
mally induced pain at skin temperature of 45°C, 
and the production of tissue damage. In order to 
further investigate these relationships, pain 
threshold measurements, hyperalgesia and _in- 
tensity of erythema were studied during the de- 
velopment of burns caused by ultraviolet irradia- 
tion. A quartz mercury are lamp was mounted at a 
fixed distance from the exposed forearm. The 
intensity of ultraviolet radiation was measured 
with a calibrated radiometer, and the total uv 
dosage for each burn recorded (intensity x time). 
Thirty burns were produced in 3 subjects. Pain 
threshold measurements were made by measuring 
initial skin temperature and time of exposure to 
thermal radiation required to evoke pain. The 
skin temperature at which pain was elicited was 
calculated. Control measurements were made on 
adjacent normal skin. Following each burn, the 
skin temperature at which pricking pain resulted 
decreased coincident with the appearance of ery- 
thema. The degree to which pain threshold was 
lowered and the duration of lowering increased 
with the uv dosage. The skin temperatures at 
which pain was evoked decreased from control 
values of 44-45°C to 36-37°C. The skin tempera- 
tures of the burn areas were not appreci:bly 
higher than those of the control skin areas. The 
intensity of hyperalgesia measured in dols, and 
intensity of erythema also increased with uv ‘los- 
age. 


301. Adrenal steroid effects upon experinien- 
tal nephritis. Dependence upon sex and 
route of administration. RicHarp W. | 1P?- 
MAN AND DAN H. CAmMPBELL.* Gates and Cr. llin 
Labs. of Chemistry, California Inst. of Teel nol- 
ogy, Pasadena. 

Experimental nephritis was produced in a lult 
rats of the Slonaker-Addis strain by a sinzle, 
constant, intravenous dose of NTG (rabbit « ati- 
rat kidney gamma globulin). Cortisone or 1:CA 
was then administered daily, 6 days a wk., fur 4 
wk. The stock diet contained 17% protein ind 
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0.48°% NaCl. In the male, subcutaneous cortisone 
incr-ased proteinuria and blood pressure eleva- 
tion. and increased the lipemia of NTG nephritis 
with out altering the total cholesterol/total lipid 
ratio. In the female, proteinuria was not affected 
by subcutaneous cortisone, but the blood pressure 
elevation and lipemia were increased, as in the 
mal. In contrast, intraperitoneal cortisone in 
the male did not affect proteinuria, blood pressure 
elevation, or lipemia. Subcutaneous DCA in the 
male had little effect upon proteinuria and no 
effect on lipemia, but did increase blood pressure 
elevation. Intraperitoneal DCA simulated sub- 
cutaneous cortisone in the male, and increased 
proteinuria, blood pressure elevation, and lipemia. 
The differences associated with the route of ad- 
ministration of the adrenal steroids are believed 
to represent the net effects of 1) slow continuous 
absorption from subcutaneous sites; 2) rapid 
absorption from the peritoneal cavity; 3) rapid 
disappearance from the circulation; 4) hepatic 
passage, after peritoneal absorption, with forma- 
tion of metabolic products with altered activity. 


3022. Transient response of estrous cycle in 
the rat to changes in environmental illumi- 
nation. Row.Lanp E. LoGan (introduced by 
ALLEN LEIN). Dept. of Physiology, Northwestern 
Univ. Med. School, Chicago, Ill. 

Since the estrous cycle of the rat is known to 
be synchronized with the diurnal cycling of en- 
vironmental illumination and disrupted by con- 
tinuous light, studies were made of its transient 
response to reversal of the diurnal light cycle and 
to continuous illumination. In the reversal study, 
rats were first exposed to a daily lighting schedule 
consisting of 14 hr. of light, coinciding with the 
solar day, and 10 hr. of total darkness. Vaginal 
smears were taken twice daily, once at the begin- 
ning and once at the end of the light period. In a 
group of 23 rats followed for 4 estrous cycles, 79% 
of the cornified periods began at a morning read- 
ing After reversal of the lighting schedule so 
that the 10 hr. dark period occurred during the 
solur day, cornification began at a solar morning 
realing in 74% of the rats at the first estrous 
period. In the 5 succeeding estrous cycles, per- 
centages of rats which began cornification at a 
solir morning reading were, respectively, 30, 9, 
\7, 26, 17. In 15 rats exposed to continuous illumi- 
nation from one 40 w. fluorescent lamp, persistent 
est us (10 or more consecutive days of cornifica- 
tio) began after 11-55 (average 27.5) days. In 
15 ats exposed to continuous illumination from 
five 40 w. fluorescent lamps, persistent estrus 
began after 9-32 (average 18.8) days. These results 
ind cate that synchronization of the estrous cycle 
wit1 a reversed light schedule is more readily 
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established than is disruption of the estrous cycle 
by continuous illumination. 


303. Metabolism of C''-butyrate by mammal- 
ian heart muscle. Victor LorBER. Dept. of 
Biochemistry, School of Medicine, Western Re- 
serve Univ., Cleveland, Ohio and Dept. of Physiol- 
ogy, School of Medicine, Univ. of Minnesota, 
Minneapolis. 

Acetoacetate, B-hydroxybutyrate, lactate, py- 
ruvate and fumarate were isolated following the 
incubation of B-C4-butyrate with rabbit ventricle 
slices. Separation was achieved on an acidic celite 
column, with the aid of unlabelled carrier. Aceto- 
acetate was decarboxylated by heat or aniline 
citrate, and the resulting acetone isolated as the 
mercury complex and further degraded by NaOlI. 
B-hydroxybutyrate was characterized as the gua- 
nidine salt, the free acid regenerated by an ion- 
exchange resin, and aliquots degraded to CO» 
and acetone by dichromate-mercuric sulfate. The 
acetone was degraded by NaOI. An alternate 
procedure involved dehydration to crotonate, 
zine reduction to butyrate and decarboxylation 
by azide. Both crotonate and butyrate were iso- 
lated on buffered celite columns. The propylamine 
from the azide reaction was separated by distilla- 
tion and oxidized to CO. by CrO;. Lactate was 
characterized as the guanidine salt, the free acid 
regenerated and decarboxylated by KmnQ,. The 
resulting acetaldehyde was degraded by NaOI. 
Pyruvate was decarboxylated by yeast carboxy- 
lase and the resulting acetaldehyde degraded by 
NaOl. Fumarate was isolated as the free acid, 
purified by sublimation, and converted to lactate 
and COs: with L. arabinosus. The lactate was de- 
graded as described above. Lactate, pyruvate 
and fumarate contained label only in the carboxyl 
carbons. The acetoacetate and B-hydroxybutyrate 
contained appreciable activity in both the car- 
boxy] and B positions, the distribution ratio being 
similar for the two acids. 


304. Steroid excretion in burns. JoHN R. Love- 
LACE* AND JAMES D. Harpy. Dept. of Surgery 
and Surgical Labs., Med. College of The Univ. of 
Tennessee, and The John Gaston Hosp., Memphis. 
The urinary excretion of corticoids (HEARD AND 

SosEL, J. Biol. Chem. 165: 687, 1946) and of total 

neutral 17-ketosteroids (RoBBIE AND GIBSON. J. 

Clin. Endocrinol. 3: 200, 1943) following extensive 

thermal burns has been measured in 12 patients, 

and these data have been correlated with changes 
in the total eosinophil counts. The excretion of 
corticoids was sharply elevated following a burn 
of significance, and this excretion remained at 
either an elevated or a normal level throughout 
the course of the burn, regardless of whether the 
patient eventually died or recovered. The excre- 
tion of 17-ketosteroids was frequently elevated 
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initially but declined in the chronic burn, in con- 
trast to the excretion of corticoids. Late in con- 
valescence the level of 17-ketosteroid excretion 
tended to rise again to normal levels. In the acute 
burn there was a fair inverse correlation between 
the level of corticoid excretion and the total 
eosinophil count, but as the burn became chronic 
such a relationship was less apparent. A pro- 
longed severe depression of the total eosinophil 
count following the burn injury suggests a full- 
thickness burn and a poor prognosis. It is con- 
cluded that an- extensive full-thickness burn 
constitutes one of the most severe forms of stress 
encountered in surgery. The level of excretion of 
the life-maintaining corticoids is preserved 
throughout the duration of the injury, but the 
level of excretion of 17-ketosteroids eventually 
declines, indicating a depletion of the patient. 
(Army Contract No. DA-49-007-MD-296.) 


' 305. Metabolism of salicylhydroxamic acid 
in the rat. JuLius LowENnTHAL (introduced 
by L. B. Jaques). Dept. of Physiology, Univ. of 
Saskatchewan, Saskatoon, Canada. 

The metabolism of hydroxamic acids in general 
does not seem to have been studied previously. 
Sulicvylhydroxamic acid, as the sodium salt, was 
administered intraperitoneally to rats at a dose 
of 20 mg/100 gm of body weight and the urinary 
excretion products investigated by paper chroma- 
tography. Under these conditions, the compound 
is completely metabolized since no free salicyl- 
hydroxamic acid is detectable. Salicylamide and 
salicylic acid are also absent from the urine. In 
n-butanol-1.5N ammonia (1:1) there are 3 spots 
which give a violet color with ferric ion and show 
fluorescence of Rr value 0.03 (present in largest 
amount), 0.08 (very slight) and 0.31. After hy- 
drolysis of the urine both salicylhydroxamic acid 
and salicylamide are present as primary products. 
The metabolism of salicylhydroxamic acid is 
therefore similar to that of salicylamide since 
both compounds are excreted completely conju- 
gated. However, salicylhydroxamic acid, in addi- 
tion can be transformed in the intact animal the 
corresponding amide. With liver and kidney homo- 
genate, this transformation has also been demon- 
strated in vitro. 


306. Fluorometric studies of plasma adren- 
aline in asphyxiated dogs. Henry LupE- 
MANN, MARGARET FILBERT, AND MARVIN CorRN- 
BLATH (introduced by AMEDEO S. MARRAzz!1). 
Chemical Corps Med. Labs., Army Chemical Cen- 
ter, Md. 

The fluorometric method of Lund for the deter- 
mination of plasma adrenaline concentrations was 
applied in experiments with dogs asphyxiated by 
rebreathing, poisoned by inhibitors of cholines- 
terase and dogs given a rapid intravenous injec- 
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tion of 450 wg adrenaline. The adrenaline was 
separated from plasma by adsorption onto a col- 
umn of alumina, eluted with acetic acid, converted 
to a fluorescent derivative and the intensity of 
the fluorescence measured with a Farrand fluorom- 
eter. A more stable recording system was incor- 
porated to eliminate the fatigue and erratic 
response characteristic of the galvanometer. In 
the asphyxiated dogs, the adrenaline levels did 
not increase progressively but rose abruptly and 
occurred only terminally. When applied, artifi- 
cial respiration was followed by a regression of 
the high adrenaline levels toward control values. 
The 450 ug adrenaline administered intravenously 
was reduced to 55 ug% within 15 sec. and fell 
rapidly to control levels within 165 sec. The 
failure to demonstrate a progressive increase of 
adrenaline levels in developing asphyxia is most 
likely due to the rapid rate of elimination of the 
adrenaline from circulating blood. The high 
adrenaline levels found to occur in the later stages 
of hypoxia (when blood pressure is falling) may 
represent the combined effects of maximal stim- 
ulus to secretion and failure of adrenaline inac- 
tivation. These results are consistent with the 
theory that adrenaline requires the presence of 
oxygen in the blood stream and tissues to exert 
its pressor effect as well as that a strict stoichio- 
metric relationship exists between the inactiva- 
tion of adrenaline and oxygen uptake. 


307. Hemodynamic effects of serotonin (5-hy- 
droxytryptamine) injected into the pulmo- 
nary artery of anesthetized dogs. D. M. 
MacCanon* anp StTeEvEN M. Horvartu. Dept. 
of Physiology, College of Medicine, State Univ. 
of Iowa, Iowa City. 

Reports in the literature indicate that serotonin 
induces pulmonary vasconstriction and a von 
Bezold-like reflex in the pulmonary circuit of 
several laboratory animals including dogs. In an 
effort to obtain further information concerning 
these effects serotonin was injected directly into 
the pulmonary artery of sodium pentobarbital 
(30 mg/kg) anesthetized dogs through appropri- 
ately placed catheters. Cardiac outputs and 
pulmonary blood volumes were measured by the 
tracer dilution technique (I!*! labeled serum 
albumin). Femoral arterial, pulmonary arteri«! or 
right ventricular pressures, and electrocarlio- 
graphic leads aVF and V-1 were obtained. In- 
jections of 500ug (29-45 ug/kg) of serotonin into 
the pulmonary artery induced a hypertensive 
response beginning 5-8 sec. following the injec’ ion 
and lasting from 2-5 min. No alterations in carciac 
output and pulmonary blood volume were nc‘ed 
in the prehypertensive stage. Similar determina- 
tions made 5-17 sec. after the serotonin adniin- 
istration and at the peak of the hypertensive 
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res. onse Showed variable responses. The relation- 
ships between the cardiac output, pulmonary 
blood volume and vascular resistance will be 
discussed. 


308. Phytotoxic properties of urine and urea. 
Davip I. Macut anp DorotHy KREMEN*. 
Dept. of Pharmacology, Labs. of Sinai Hosp., 
Baltimore, Md. 

The phytotoxic properties of human urine were 
investigated by methods of plant physiology 
which the author has been employing successfully 
for 30 years in studying blood sera. This consists 
of measuring the increment of root growth in 
Lupinus albus seedlings in plant physiological 
solutions under controlled ecological conditions 
and determining the phytotoxic index. It was 
noted that urine is more toxic than blood serum 
for root growth. While 1% solutions of normal 
serum give an index of 75% or more, even a 0.5% 
solution of urine exerts a greater toxicity. This is 
not due to changes in the px, but is caused by 
urea, the main solid constituent of urine. Pure 
urea 1:4000 in Shive’s saline definitely inhibits 
root growth while concentrations of 1:100 com- 
pletely inhibit growth. Other urinary constituents 
—proteins, glucose, uric acid, phosphates, cre- 
atinine, etc.—in comparable doses are not ‘toxic 
for Lupinus root growth. Comparing however the 
action of urea solutions alone with corresponding 
concentrations of urea in urine, a greater phyto- 
toxicity is observed, thus pointing to a synergistic 
potentiation by other ‘minor’ constituents. In 
uremia and azotemia with high blood urea read- 
ings and lesser urea output by the kidneys the 
phytotoxicity of urine is correspondingly di- 
minished. Elimination of urea in vitro by urease 
renders the urine less toxic. By employing such a 
procedure studies are in progress to detect the 
excretion in urine of phytotoxic substances, e.g. 
menotoxin, pemphigus toxin, etc. which are 
readily demonstrated phytopharmacologically in 
the blood. 


309. Temperature regulation in the mouse at 
low and ordinary ambient temperatures as 
influenced by morphine, barbiturates and 
ethyl alcohol. RutH FopEN MappENn* ANnp 
W. A. Hrestanp. Lab. of Animal Physiology, 
Dept. of Biological Sciences, Purdue Univ., 
Lafayette, Ind. 

At low temperatures (2-4°C) body temperature 
regulation is materially affected by morphine 
(50 mg/kg) such that a reduction of as much as 
17° may result from which the mice do not re- 
cover. Body temperatures as low as 14°C have 
been obtained before death. At room temperature 
(22°C) the same amount of morphine lowers body 
temperature by only 2.3° in 3 hr. At the end of 4 
hr. body temperature has about returned to nor- 
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mal. Nembutal (70 mg/kg) at the low temperature 
lowers body temperature as much as 20° in 35 
min. Mice reach a low body temperature of about 
10° but do not recover. At room temperature the 
same amount of Nembutal lowers body tempera- 
ture progressively until a low of about 25° is 
reached which requires about 1 hr. and following 
this the temperature progressively rises until it 
reaches normal which may require 3 hr. or more. 
Ethyl alcohol produces results comparable to 
Nembutal being much more severe at low ambient 
temperatures. Thus temperature regulation is 
affected in the mouse most by morphine, next by 
Nembutal and least by ethyl alcohol, the effects 
being more dramatic at low ambient temperature. 
Na-barbital (300 mg/kg) kills 100% of mice at 
ambient temperatures of 24° in 24 hr. but only 
10% at 22°. (Aided by a grant from the Office of 
Naval Research.) 


310. Microdetermination of iodine number of 
lipids. SHu-Huar Mar (introduced by Smita 
FREEMAN). Dept. of Biochemistry, Northwestern 
Univ. Med. School, Chicago, Ill. 

In the course of studies on the characterization 
of the unsaturated constituents of the lipid frac- 
tions obtained from the chromatographic sepa- 
ration of intact fat, a simple and rapid micro- 
method for the determination of the iodine number 
was found desirable. The Leo Klee modified 
Rosenmund-Kuhnhenn method has thus been re- 
investigated and elaborated. Using a solvent 
system, 9:1, carbon tetrachloride and _ glacial 
acetic acid, and shorter reaction time, the iodine 
numbers of various lipids were determined. These 
numbers are within 2% of the theoretical value and 
the working range is 0.01-0.5 mg. The significance 
of introducing a mixed solvent system will be dis- 
cussed. (This research was partially supported by 
a Public Health Service grant.) 


311. Influence of oxygen poisoning on de- 
velopment of frog embryos. SAsHA MALAMED 
(introduced by Roserts Rue). Dept. of 
Zoology, Columbia Univ., New York City. 

The effect of oxygen in inactivating —SH 
enzymes has been investigated by Stadie et al. and 
Haugaard in high pressure experiments on mam- 
malian tissues. Nelson has shown that freshly 
fertilized eggs of the frog, Rana pipiens, that are 
treated similarly will stop developing at the late 
blastula stage. Treatment ends during cleavage 
stages and further development is normal until 
the complete arrest. The present work is a report 
on some physiological effects of oxygen and other 
morphological tests of the latter. Eggs which are 
shaken during treatment require about 4 hr. less 
dosage time to effect blockage than do non- 
agitated embryos. There is a threshold of sensi- 
tivity to oxygen treatment at 8-10 hr. dosage time, 
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varying with the clutch of eggs. In any one clutch, 
however, once the threshold dosage has been 
applied, blockage of 100% of the embryos occurs 
with 4-5 hr. additional dosage. Eggs from different 
frogs vary greatly in their sensitivity to oxygen 
while different sperm suspensions show little or no 
such variability. Embryos pretreated with oxygen 
follow the same exponential curve of oxygen up- 
take rate as do normals until the time of develop- 
mental arrest. Here the rate levels off for at least 
30 hr. while the normal rate continues to rise. 
These results are interpreted as indicating the 
role performed by —SH enzymes specific to the 
egg in catalyzing the energy-yielding reactions 
which result in the mechanical work observed as 
gastrulation. 


312. Effect of electrical stimulation of pos- 
terior tibial nerve on caliber of renal 
arteries in unanesthetized man. N. S. R. 
Mauvr. Sect. of Urology, Dept. of Surgery, VA 
Hosp., Houston, Tex. 

Translumbar aortograms were obtained on un- 
anesthetized patients below 40 yr. of age immedi- 
ately before and at the lapse of unilateral per- 
cutaneous electrical stimulation of the posterior 
tibial nerve (branch of the sciatic). The patient 
lay prone on the radiography table. The skin only 
was infiltrated with procaine. Thirty-five ce 70% 
Urokon (Na 3-acetylamino-2,4,6,tri-iodobenzoate) 
were injected rapidly into the aorta at T12 and a 
radiogram of the abdomen taken at § sec while 
the last 5 ce were being injected. The needle was 
withdrawn about 2 em out of the aorta but kept 
within the dorsal fasciae. The posterior tibial 
nerve in the popliteal fossa of either leg was stimu- 
lated percutaneously electrically at 60 impulses/ 
sec with 35-55 v depending upon the intensity 
tolerated. The calf muscles were thereby thrown 
into clonic or tetanic contraction, thus causing 
strong plantar extension of the foot. The ham- 
strings also contracted. Highly strung patients 
tolerated less voltage. Stimulation was continued 
30 min. at which time the needle was pushed back 
into the aorta and another aortogram obtained 
with the stimulation in progress and under identi- 
cal conditions. The main renal arteries and their 
large subdivisions diminished in diameter notice- 
ably in 10 patients out of 11. In most, the splenic 
artery decreased in diameter and, in some, the 
iliac and superior mesenteric arteries constricted. 
The arterial constriction is not secondary to in- 
jection of Urokon as this substance has been 
shown, with Dr. R. A. Deterling, Jr., New York, 
to be only a negligible and transient vasocon- 
strictor. 


313. Increase in muscle-fiber length following 
changed muscle function. J. E. MARKEE, M. 
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WiuuraMs*, L. WaLKER* AND D. Curis an‘. 

Dept. of Anatomy, Duke Univ., Durham, N.C. 

Preliminary evidence indicates such char: cter- 
istics of muscle as fiber-length may be altered by 
changing what is demanded functionally o! the 
anterior tibial muscle of the dog. In a total of 15 
dogs, the following 3 operative procedures changed 
the length under which the muscles contracted by 
1) lengthening the tendon; 2) allowing the tendon 
to bow forward by slitting the retinaculum; and 
3) denervating certain areas which are arranged in 
series and thus forcing the remainder of the muscle 
to work under increased length. Postoperative 
complications rendered the results from most of 
the dogs useless. However, one clear cut experi- 
ment of each type was completed. In the dog in 
which the retinaculum had been cut and in the 
dog in which the tendon had been lengthened, the 
ranges through which passive tension and active 
tension developed were increased. The shape of 
the tension curve and the maximal tension were 
unaltered. Under these experimental conditions 
apparently the muscle fibers increased in length 
but not in cross-section. In the dog in which 2 of 
the areas arranged serially were denervated, the 
findings were as above. That the fibers increased 


in length is indicated by the increased range of § 


passive and active tensions. That the fibers in- 
creased in cross-section is indicated by the un- 
altered maximal tension and tension curve. The 
counts of the numbers of fibers/u of cross-sectional 
areas in denervated and in still innervated parts 
of the muscle will be presented. (Aided by a grant 
from the Nat. Fndn. of Infantile Paralysis.) 


314. Combination of T-1824 with plasma 
proteins and gelatin. GaBoR MARKUS AND I. 
L. Trapani (introduced by F. A. Funrmay). 
Dept. of Physiology, Stanford Univ. School of 
Medicine, Stanford, Calif. 

The combination of T-1824 with purified plasma 
protein fractions and gelatin was studied by the 
polarographic method recently developed in this 
laboratory. (MARKUS AND BAUMBERGER. J. Biol. 
Chem. Jan. 1954). The proteins studied were 
human and rabbit albumin, human and r: bbit 
y-globulin, gelatin and oxypolygelatin. The «om- 
bining power of each protein was studied at 4 
different pH values at 37°C. Human albumin was 
studied at 5 temperatures ranging from 0 to :7°C. 
The combination follows the law of mass a: tion 
except at high dye-concentrations, where the 1 :axi- 
mal binding appears to be less than that pred cta- 
ble from a mass action equilibrium. As satur: tion 
of the protein molecule with the dye is approa: hed, 


electrostatic forces play an increasingly impo ant 
role in impeding combination. With the exce;: ion 
of oxypolygelatin the maximal binding iner«:.ses 
with lower px values, much in the same ma: ner, 
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as the number of positive charges increases on the 
pro‘ein molecule. In the case of oxypolygelatin 
the maximal binding is virtually constant at the 
pH values studied. It is concluded, that in this 
cas’ the binding occurs mainly through electro- 
sta‘'ie forces, since in this protein most of the 
-aluino groups are masked by glyoxal molecules. 
Th maximal binding for human albumin decreases 
wit, increasing temperature. The maximal molar 
binding ratios at 37°C and pH 7.4 are 11.2 and 13.5 
for the human and rabbit albumin, 3.5 and 2.5 for 
the human and rabbit y-globulin, respectively. 
(These studies were carried out on a contract 
between the Office of Naval Research (N6 ONR 
25137) and Stanford Univ.) 


315. Analysis of hypertrophy of denervated 
skeletal muscle. ARTHUR W. MARTIN AND 
Doris M. Stewart*. Dept. of Zoclogy, Univ. of 
Washington, Seattle. 

The dry weight of the rat diaphragm increases 
following denervation. Since passive stretch 
might be the effective agency another muscle, the 
denervated rat gastrocnemius, has been rhyth- 
nically stretched to tensions of 150 gm, 50 times a 
min., for 24 hr. a day. Such treatment maintained 
muscles, denervated 17 days, 40% heavier than the 
opposite denervated unstretched muscles. Experi- 
ments were performed to determine which com- 


ponents of the diaphragm contributed to the in- 
crease in weight during hypertrophy. An increase 
in protein content was found to account satis- 
factorily for the weight increase. By the method 
of Robinson (Biochem. J. 52: 621, 1952) the sarco- 


plasmic and connective tissue proteins were 
analyzed, and the contractile protein assumed to 
represent the difference between these and the 
total protein. Total protein nitrogen represented 
2.7% of the wet weight of the normal hemidia- 
phragm. Concentrations, expressed as percentage 
of the total protein nitrogen, of connective tissue 
protein nitrogen, sarcoplasmic protein nitrogen 
and contractile protein nitrogen were, respec- 
tively, 10%, 29% and 61%. Of the increase in 
protein content at the peak of hypertrophy it may 
be calculated that 60% was contributed by the 
contractile protein fraction and 40% by the sarco- 
Plasmie protein fraction. Approximately 20% of 
the weight lost during atrophy of 45 days was from 
the contractile protein and 30% from the sarco- 
plesmie protein. The connective tissue showed a 
tel:tive increase during atrophy due to the de- 
cre ise in the other 2 fractions. (Investigation sup- 
poited by Initiative 171 Fund, State of 
W: shington.) 


316. Depression of hepatic lipogenesis from 
xeetate-1-C" in rats exposed to cold. E. J. 
Masoro AND ARTHUR I. CoHEN (introduced by 
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ATTILIO CANZANELLI). Dept. of Physiology, 

Tufts College Med. School, Boston, Mass. 

Liver slices were prepared from control rats 
kept at 25°C and from rats exposed to 0°-2°C for 
1, 2, 5 or 10 days. The slices were incubated for 3 
hr. in bicarbonate buffer solution containing 10 
mg% sodium acetate-1-C™ at 37.5°C. The ability 
of these slices to convert the C'4-acetate to C™“QOn, 
C'4-fatty acids and C"-cholesterol was deter- 
mined. In all these observations the evidence 
indicated that the synthesis of cholesterol from 
acetate was unaffected by cold. Slices from the 
control rats and from rats exposed to cold for 1 or 
2 days converted C'!-acetate to CO, at similar 
rates. However, the ability of the liver from the 
‘cold’ rats to incorporate C'-acetate into fatty 
acids was markedly depressed, averaging less 
than one-tenth that found in the case of the con- 
trol rats. Slices from rats exposed to cold for 5 
days or 10 days oxidized C'4-acetate to CO. more 
rapidly than those from control rats. Fatty acid 
synthesis was still depressed, but less than in the 
1 or 2 day ‘cold’ rats. The shift seen in the pattern 
of hepatic acetate metabolism of rats under con- 
tinued exposure to cold is evidence of adaptation 
of these intermediary metabolic processes. The 
possible physiological mechanisms underlying 
these phenomena will e discussed. 


317. Potentiation of pressor activity of sub- 
cutaneous renin. G. M. C. Masson. Research 
Division, Cleveland Clinic Fndn., and Frank E. 
Bunts Educational Inst., Cleveland, Ohio. 
Subcutaneous injection of renin in uninephrec- 

tomized rats elicits increased urine flow, pro- 

teinuria and natriuresis; in arenal dogs given salt, 
subcutaneous renin is pressor and precipitates 
intense vascular lesions; rats, uninephrectomized 
and pretreated with desoxycorticosterone (DCA) 
and salt, respond to subcutaneous renin with an 
eclampsia-like syndrome with renal, cerebral and 
myocardial lesions. The extent to which hyper- 
tension may contribute to the vascular lesions 
elicited by renin is not clear. Experiments were 
undertaken in which renin was given subcu- 
taneously in a single dose of 28 Goldblatt units to 
rats maintained on 1/NaCl as drinking fluid and 
blood pressure registered either a) by carotid 
cannulation, under Amytal anesthesia or b) by 
objective electrical sphymography of the tail. 

Pressor responses under anesthesia were irregular, 

but were usually manifested as a slow, sustained 

rise in pressure over the 2 hr. of observation. 

Possibly because they were not complicated by 

anesthesia, pressor effects were more consistently 

demonstrable by sphymography in conscious rats. 

The means of pressure in these groups rose from 

about 120 mm Hg (control) to about 40 mm Hg in 

uninephrectomized rats, to about 180 in arenal 
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rats and from levels of 180-240 in uninephrecto- 
mized DCA-salt pretreated rats. Thus, renin is 
found to be pressor when given subcutaneously in 
rats; this effect is potentiated by bilateral nephrec- 
tomy, and pretreatment with DCA and salt 
intensifies and prolongs the response. The pro- 
longed response obtained under the last circum- 
stance presumably contributed to the acute 
vascular lesions elicited by this combined 
treatment. 


318. Changes in undetermined acid following 
electrolyte depletion by vivodialysis. FRANK 
M. Mateer* anp T. S. Danowsk1. Dept. of 
Research Medicine, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

Electrolyte depletion in 18 dogs was produced by 
dialysis of the animal’s blood against 5% glucose in 
water in an artificial kidney of the Alwall type. A 
state of shock, manifested by marked fall in direct 
Fick cardiac output, drop in blood pressure, re- 
duction in circulating blood volume calculated 
from changes in hemoglobin and hematocrit values 
and, in 3 animals death, occurred at a mean time 
of 84 (37-160) min. Blood and serum analyses at 
this point showed the following mean values: 
blood sugar 912 mg/100 m} (490-1424), NPN 30 
mg/100 ml (19-37); serum HCO; 12.8 mEq/l. 
(8.0-21.1), Cl- 54.3 mEq/l]. (40.3-91.7), Nat 78 
mEq/l. (69-100), K* 5.0 mEq/l. (3.8-7.1), Ca 8.7 
mg/100 ml (5.9-11.0), P 5.8 mg/100 ml (8.2-8.3) 
and undetermined acid estimated as Nat — 
(HCO; + Cl-) 11 mEq/l. (8.2-30). In 5 subse- 
quent experiments the composition of the 
dialyzing bath was NaHCO; 50 mEq/I., NaCl 50 
mEq/l]. and glucose 1.5 gm/100 ml. In this group 
shock occurred at 102 min. (87-133). Blood sug ar 
was 437 mg/100 ml. (282-620) NPN 26 mg/100 ml 
(23-31), serum HCO; 22.9 mEq/l. (18.1-27.3), 
Cl- 73.9 mEq/l. (63.1-82.5), Na* 125 mKq/I. 
(123-128), K+ 3.2 mEq/I. (2.44.0), Ca 7.0 mg/100 
ml (5.8-8.1) P 5.4 mg/100 ml (2.49.5) and undeter- 
mined acid 28 mEq/I. (19-44). The rise in undeter- 
mined acid in the 2nd group of studies points to 
increased production or decreased disposal of 
organic anions or both, analagous to the findings 
of others in hemorrhagic and traumatic shock. 
The failure of rise in this fraction in the lst group 
suggests modification by one or more of the factors 
of the experimental conditions. (Supported by 
American Heart Assoc. grant-in-aid and fellow- 
ship.) 


319. Electrochemical potential difference of 
chloride ion in the giant squid axon-sea 
water system. A. Mauro (introduced by J. F. 
Futon). Dept. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. 

It has been postulated many times in the 
literature on axon physiology that the chlo- 
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ride ion, among others, might be in thermody. 
namic equilibrium with the extra-cellular fluid 
(e.g. Boyle-Conway theory’). This condition can 
be determined unambiguously by invoking the 
electrometric property of a pair of identical re. 
versible electrodes, namely, the electrostatic 
potential developed at the metallic wires of such 
an electrode system is proportional to the electro. 
chemical potential difference existing between the 
electrode coordinates. Thus if a condition of 
thermodynamic equilibrium were to exist between 
2 phases the electrostatic potential developed by 
the electrode pair should be zero. An attempt was 
made to construct a_ reversible  silver-silver 
chloride electrode by cementing a fine silver wire 
(15 uw) in a glass capillary. The ability of the elec- 
trode to behave as a ‘chloride electrode’ was 
investigated by observing the potential developed 
by the electrode versus a calomel half cell in solu- 
tions of varying chloride concentrations. More- 
over, the electrode maintained a stable ‘zero’ 
potential within fractions of a millivolt for many 
days versus a macroelectrode in a solution of given 
chloride concentration. Measurements on 12 axons 
in sea water seem to indicate that the chloride ion 


is not in thermodynamic equilibrium. This con- J 


clusion is warranted by the fact that the ‘resting’ 
potential developed between the internal (15y) 
and external (macro) silver-silver chloride elec- 
trodes was of the order of 35 mv (internal 
negative). 


320. Physico-chemical characterization of a 
protein isolated from _ peripheral nerve. 
Mytes MaxFiELp (introduced by Roy G. 
Hoskins). Dept. of Biology, Massachusetts 
Inst. of Technology, Cambridge. 

A protein component called ‘Fraction B’ is 
isolated from slightly alkaline phosphate extracts 
of lobster peripheral nerve. After differential 
ultracentrifugation, the heavy components are 
dialyzed to reduce the buffer concentration, and 
are precipitated with zine acetate. This leaves 
Fraction B in solution about 95% pure as measured 
by both ultracentrifugation and electrophoresis. 
The protein nature of Fraction B is demonstrated 
by a maximum ultraviolet absorption at 278 mg, 
and by a nitrogen content of about 13%. The 
sedimentation velocity of Fraction B changes 
only slightly with the dilutions tested, the «» is 
19.6 Svedbergs. The diffusion constant is 2.9 x 107 
em? sec. The combined sedimentation and diffusion 
analyses yield a molecular weight of 8.9 x 10. 
Both the physicochemical data and electron m cro- 
graphs indicate that the molecule is globular. The 
isoelectric point determined from electropho: esis 
patterns of purified Fraction B is acid to pr 5.0. 
Fraction B is stable and soluble at px’s between 
5.0 and 8.5. This component cannot yet be identi- 
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fied with any component of squid axoplasm, nor is 
its function known. 


321. Blood corpuscular changes following 
severe thermal injury in the rat. Mites D. 
McCartHy, VIRGINIA BLACKBURN AND 
MARGARET AMREIN (introduced by JONATHAN 
Ruoaps). Dept. of Zoology, Pomona College and 
Harrison Dept. of Surg. Research, Schools of 
Medicine, Univ. of Pennsylvania, Philadelphia. 
Hematocrits, eosinophil, total white, differ- 

ential, and erythrocyte counts were made from 

lateral tail vein blood preburn, 10 hr. postburn, 

24 hr. postburn and every 24 hr. thereafter for 10 

days. All rats received 50+2% burns in water 

at 90°C for 35 sec., followed by continuous infusion 
for 10 hr. of 4% body weight of sodium lactate 
and 14% body weight of 1.4% NaCl solution. 

Normal staining eosinophils decreased at 10 hr. 

postburn, almost disappeared at 24 hr. postburn, 

returned to preburn levels at 48 hr. postburn and 
fluctuated about the preburn level through the 
10th postburn day. Congener eosinophils, similar 
to eosinophils but with fewer and only faintly 
staining granules, appeared at 10 hr. postburn. 
Their numbers increased to 48 hr. postburn, then 
decreased at 72 hr. below the 10 hr. level. They 
again increased through the 10th postburn day to 
approximately 3 times the 10-hr. level. Total 
white counts increased for the first 24 hr. post- 
burn, then gradually fell below the preburn where 
they remained through the 10th day. Lympho- 
cytes decreased from the preburn level at 10 hr. 
and through 24 hr. postburn, then trended upward 
approaching preburn through the 8rd to 9th days. 
Monocytes decreased at 10 hr. postburn and did 
not return to the preburn level. Polymorphs 
increased at 10 hr. and reached a peak at 24 hr. 
postburn, whence they trended back to preburn 
levels at 10 days. Erythrocytes sharply decreased 
for the first 48 hr. postburn, then increased, ap- 
proaching the preburn level at 10 days. The per- 
centage of these which were abnormal (not bi- 
concave discs) reached its maximum at 48 hr. 
postburn, returning toward the preburn level at. 

10 days. Hematocrit values followed the erythro- 

cyte counts, decreasing for the first 48 hr. post- 

burn, then gradually approaching the initial at. 

10 days postburn. (Supported in part by contract 

D.\-49-007-MD-88 between the University of 

Pennsylvania and the Dept. of the Army.) 


322. Observations on the metabolism of 
chloroquine and hydroxychloroquine. EVAN 
\V. McCuesney, JoHN P. McAutirr*, ALEX- 
\NDER R. SurREy* AND ARTHUR J. OLIVET*. 
Sterling-Winthrop Research Inst.,  Rensse- 
lear, N.Y. 

Chloroquine and hydroxychloroquine (SuRREY 

AND HamMMER, J.A.C.S. 72: 1814, 1950) have been 
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administered to human subjects and to rats, and 
the metabolic products have been identified by 
counter-current distribution techniques, using the 
system: phosphate buffer pu 7.85/ethylene di- 
chloride. In human urine the principal products 
found, following chloroquine administration, are 
unchanged drug and its de-ethy] derivative (which 
is SN-13,616; this confirms Trrus et al., J. Org. 
Chem. 13: 39, 1948). Following administration of 
hydroxychloroquine to man only unchanged drug 
is found in the urine. In the urine of rats the 
principal products found are the unchanged drugs, 
but there are also present highly fluorescent green 
metabolites. In each case, one of these appears to 
be derived from the parent drug, probably by a 
nuclear alteration; the second. product may in- 
volve modification of the side chain as well. Ex- 
tracts of the livers of these rats contain 
appreciable amounts of the unchanged drugs and, 
in each case, of 2 metabolic products. One of these 
could be the same for both drugs, but the other is 
clearly different. However, none of the liver 
metabolites is fluorescent per se. 


323. Pulmonary frictional resistance meas- 
urements with gases of various viscosities 
and densities. Matcotm McItroy, NorMAN 
SELVERSTONE AND JERE MeEap (introduced by 
BENJAMIN G. Ferris). Dept. of Physiology, 
Harvard School of Public Health, Boston, Mass. 
The expression AP = K,V + K.V2, proposed 

by Rohrer to describe the pressure-rate of gas 

flow relationships occurring within the respiratory 
tract, was developed by applying hydrodynamic 
principles to the geometry of the respiratory tree 
as determined from anatomic measurements. In 
general, this expression closely approximates 
experimentally determined pressure-flow char- 
acteristics of human lungs (where presumably 
both tissue flow and gas flow resistances are ac- 
tive). The simplicity of the expression resulted 
from the conclusion that flow resistance could be 
divided into a first order component relating to 

laminar flow within the respiratory tract, and a 

second order component relating to bends and 

changes in cross-section in the air passages. Thus 

K, was presumed by Rohrer to be directly pro- 

portional to the viscosity of the gas breathed and 

independent of density, while K2 was considered 
to be directly proportional to the density of the 
gas breathed and independent of gas viscosity. 

In the course of experiments on normal human 

subjects in which gases of various viscosities and 

densities were inhaled, it was possible to test the 
validity of these assumptions. Single inspirations 
of 100% helium (specific density relative to air 

0.15, specific viscosity 1.1) consistently produced 

marked reduction of K; as well as Ky. Similar 

measurements with 100% ethane (specific density 





98 FEDERATION PROCEEDINGS 


1.05, specific viscosity 0.5) showed no significant 
influence on K, or Kz. The interpretation placed 
by Réhrer upon the constants in his expression is 
therefore inadequate. 


324. Mechanical factors in the distribution of 
ventilation during short-term volume 
cycles. JERE Meap, Matcotm MclItRroy,* 
NORMAN SELVERSTONE* AND Epwarp P. Rap- 
FORD.* Dept. of Physiology, Harvard School of 
Public Health, Boston, Mass. 

During slow volume cycling, the distribution of 
ventilation within the lungs depends primarily 
on the distribution of elastic and elastic-like 
properties of the lungs. As the frequency of volume 
cycling is increased, the distribution of air- and 
tissue-flow frictional resistance within the lungs 
must have an increasing influence on the distribu- 
tion of ventilation. If frictional resistance were 
distributed so as to permit nearly equal time con- 
stants for the separate resistance-compliance 
pathways, the distribution of ventilation should 
be uninfluenced by increases in ventilation rates, 
and over-all pulmonary compliance (the ratio of a 
given tidal volume to pressure difference change 
across the lungs at the instants of zero air flow in 
the upper airway) should not change. On the other 
hand, substantial local time-constant  dis- 


crepancies should result in progressive alteration 


of ventilation distribution and _ progressive 
diminution of pulmonary compliance as the ven- 
tilation rate is increased. Resuts obtained on 
mechanical and electrical models substantiate 
this hypothesis. The finding in normal human 
subjects of a nearly constant compliance over wide 
ranges of voluntary hypo- and hyperventilation 
suggests that ventilation distribution was not 
significantly altered by frictional resistance fac- 
tors. When moderate pulmonary frictional re- 
sistance increases (2-3-fold) were induced 
following histamine inhalation, pulmonary com- 
pliance fell significantly with increasing levels 
of ventilation. In this instance, the distribution of 
ventilation must have altered as ventilation was 
increased. 


325. Influence of endocrine deficiencies upon 
esterase activity of rat bone marrow. 
HERBERT MEGEL* AND ALBERT 8S. GORDON. 
Dept. of Biology, Washington Square College, 
New York Univ., New York City. 

Esterase activity of bone marrow was deter- 
mined at 5 days and at 2 wk. following adrenalec- 
tomy and also in hypophysectomized rats at 4-6 
wk. postoperative. Activity, studied manometri- 
cally, was expressed as ul. CO2 evolved, per mg 
total marrow N, from a_bicarbonate-buffered 
medium, due to liberation of free acids from the 
ester substances. Tributyrin and methyl butyrate 
served as substrates. In all cases, the hydrolysis 
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of tributyrin exceeded that of methyl but) rate 
by 6-10 fold. The hydrolysis of both substznces 
was greater for cell suspensions than for ho:nog- 
enates. Esterase activity of marrow homogeiates 
or cell suspensions was not altered by adren:ilec- 
tomy but hypophysectomy resulted in a 530% 
increase in ability to split tributyrin and a 4-fold 
increase in activity towards methyl butyrate. 
Repeated washings of the cell suspensions in iso- 
tonic saline prior to testing reduced only slightly 
the esterase activity, indicating the presence of 
most of the enzyme within the marrow cells rather 
than in the extracellular fat and fluid. Glycero- 
phosphate added to the reaction mixtures of homo- 
genates markedly inhibited the hydrolysis of 
tributyrin whereas glycerol, in the same concen- 
tration, exerted only slight inhibitory activity. 
Indications point to the production in marrow of 
a phosphorylated glycerol as an intermediary in 
the splitting of tributyrin. (Work supported by 
a grant-in-aid from the American Cancer Society 
upon recommendation of the Committee on 
Growth of the Natl. Research Council and by 
funds provided under contract AF 18(600)366 
with the USAF School of Aviation Medicine, 
Randolph Field, Tex.) 


326. Effects of pantothenate deficiency on 
mouse seminal vesicles. R. M. ME.Lampy 
AND L. F. Cavazos.* Iewa Agricultural Exper. 
Station, Iowa State College, Ames. 

Male mice weighing approximately 30 gm were 
placed on a purified ration (Arch. Biochem. 30: 
180, 1951) deficient in pantothenate. Controls 
received same ration except each 100 gm contained 
3 mg d-calcium pantothenate. Paired-feeding 
technique was used and food consumption after 
2 wk. was 3.8 gm, and 3.9 at termination of experi- 
ment at 7 wk. Animals were killed in groups of 3 
from control and deficient groups. After 2 wk. 
average weight of secretion-free seminal vesicles 
for control and deficient mice was 68 and 59 mg 
respectively; 4 wk. 64 and 61 mg; 6 wk. 78 and 42 
mg (P = 0.01). Beginning with the 7th wk. de- 
ficient animals were injected with 5007 tesios- 
terone propionate daily for 5 days and gland 
weight was 59 mg. A second paired-feeding ex} 2r'- 
ment was set up and at the end of the 2nd wk. the 
average secretion-free gland weight was 59 :ng, 
after 4 wk. 61 mg, and after 6 wk. 42 mg. A gioup 
of 7 mice which had been on deficient raticn 6 
wk. was injected with 1 unit of A.P.L. (chori:nic 
gonadotropin) daily for 3 days. On the 4th day the 
average gland weight was 59 mg. These res: 
indicate that in pantothenate-deficient male 1 | 
seminal vesicles can respond to male-sex horn 
and the atrophy is possibly due to a lack of pi 
tary gonadotropin. Active spermatogenesis as 
observed and the interstitial cells appeared :.or- 
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ma! in all deficient animals. (Supported by 
cortract with Office of Naval Research, NR 
164 -144.) 


32;. Erythrocyte sedimentation § rate in- 
«reased by dietary stress. E. MELTZER, 
}. Sargent II, anp K. L. ANDERSEN (intro- 
cuced by R. E. Jounson). Dept. of Physiology 
cond Health Service Research Unit, Univ. of 
illinois, Urbana, and Aero Med. Lab., Wright- 
Patterson AFB, Dayton, Ohio. 

A striking elevation of the erythrocyte sedi- 
mentation rate during certain kinds of dietary 
stress was observed when 8 healthy young men 
sul sisted on 20 different nutrient combinations 
of caloric intake, water intake, and distribution 
of calories between protein, carbohydrate, and fat 
during five 2-week periods, preceded and followed 
by 1 week periods of free food and water intake 
from an adequate ration. During periods of un- 
restricted diets the values for all subjects ranged 
within normal limits. During the Ist week of re- 
stricted regimens increases of as much as 5 times 
the normal values occurred; the most striking 
increases were associated with regimens in which 
the endogenous nitrogen metabolism was ac- 
celerated (starvation) or the exogenous nitrogen 
intake was 12 gm N or greater. However, increases 
were also observed in regimens of pure carbo- 
hydrate or high fat at 1000 and 2000 Cal/day. 
Chronic dehydration had no consistent effect on 
the sedimentation rate. For elucidation of the 
mechanisms involved electrophoretic patterns 
are under study. (Work done under USAF con- 
tract AF 18(600)-80 from -Air Research and 
Develop. Command.) 


328. Influence of cycle length on ventricular 
refractory period. CarLtos MENDEz*, CARL 
Gruuzit* AnD G. K. Mog. Dept. of Physiology, 
State Univ. of New York Med. College, Syracuse. 
It is well known that the duration of the ven- 

tricular refractory period (RP) is roughly pro- 

portional to the square root of the cycle length. 

The present study was undertaken to determine 

whether the RP is a function of only the immedi- 

ately preceding cycle, or is an expression of the 
cumulative effect of several or many preceding 
cycles. The hearts were exposed in dogs under 
anesthesia and artificial respiration. To permit 
stiidies at low basic frequencies the stellate ganglia 
were excised and the sinus node clamped. Bipolar 
stimulating and recording electrodes were applied 
chse together on the right ventricle. The heart 

w:s driven at frequencies of 1.5-5/sec by square 

Wi ve stimuli (Si); test shocks (S. and 8;) were 

de'ivered through the same pair of electrodes. 

Ri sponses (Ri, Re, Rs) to the various shocks were 

re. orded on a cathode ray oscilloscope. 8S. was used 

to determine the absolute (Ri-S.) and functional 
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RP (Ri-Rz) of Ri, the basic cycle; 8; was used 
to measure corresponding values for R: at various 
R,-Rz intervals. When the values of RP of the 
basic cycles and the ‘premature’ beats were 
plotted against the duration of the immediately 
preceding cycle (Ri-Ri and R,-Re, respectively), 
all points at all frequencies fell on essentially the 
same curve. Within the limits of the frequencies 
studied it is concluded that the RP depends prin- 
cipally upon the immediately preceding cycle 
length, and is influenced little by earlier cycles; 
i.e. no significant cumulative effect could be 
demonstrated. (Supported by Life Insurance 
Med. Research Fund.) 


329. Glycogen fractions of cardiac muscle. 
ArtTHUR W. MeErrRIcK* AND Datias K. MEYER. 
Dept. of Physiology and Pharmacology, Univ. 
of Missouri School of Medicine, Columbia. 

It was shown by Bloom, Lewis, Schumpert and 
Shen (J. Biol. Chem. 188: 631, 1951) that the glyco- 
gen of liver and skeletal muscle can be fractionated 
into 2 physiologically distinct types of glycogen, 
one soluble and the other insoluble in cold trichor- 
acetic acid (TCA). In the present study, the TCA 
soluble and total glycogen were determined in 
the hearts of normal dogs and dogs subjected to 
acute anoxia. The total left ventricular glycogen 
was reduced from an average of 640 mg/100 gm 
in the control series to 476 mg/100 gm in the anoxic 
animals. The TCA soluble glycogen fell from an 
average of 565 to 128 mg/100 gm, suggesting that 
TCA soluble glycogen has been converted to the 
form which is insoluble in cold TCA. Changes in 
the 2 types of glycogen were followed in excised 
dog hearts over a period of 7} hours. The TCA 
soluble glycogen fell from 81.6-63.2% of the total 
glycogen within 1 hr. However, during the suc- 
ceeding 6} hr. the TCA soluble glycogen disap- 
peared at a slower rate than the glycogen insoluble 
in cold TCA. A comparison of 4 species of animals 
showed marked species variation in cardiac glyco- 
gen fractions. Goldfish have 100% of glycogen in 
the TCA soluble form, dogs 87%, rats 55% and 
mice 19%. It is felt that the data support the 
concept that these glycogen fractions represent 
2 physiological entities. 


330. Efferent pathways responsible for cere- 
bellar ataxia. Frep A. METTLER AND RAUL 
M. E. Carrea.* Depts. of Anatomy and 
Neurology, College of Physicians and Surgeons, 
Columbia Univ., New York City, and Inst. de 
Medicina Experimental, Univ. of Buenos Aires, 
Argentina. 

The view that cerebellar discharge through the 
brachium conjunctivum passes to either contra- 
lateral red nucleus or thalamus or both is too 
simplified to provide an explanation for cerebellar 
ataxia. While significant cerebellar damage or 
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damage of brachium conjunctivum, as far rostral 
as its decussation, regularly produce ataxia this 
phenomenon is not evoked by section of rubro- 
spinal tract, by severance of brachial fibers as 
these enter thalamus nor even, in a considerable 
proportion of cases, by lesions in red nucleus or 
by combinations of such lesions. If descending 
limb of brachium conjunctivum (which arises as 
collaterals from primary brachial fibers after 
decussation and makes its way into spinal cord) 
is taken into consideration an explanation for 
disappearance of. ataxia, once the decussation has 
been passed, can be developed. Thus an analysis 
of ataxia-producing lesions has shown that the 
common factor in these is an impairment of con- 
duction through both rubrospinal tract and de- 
scending limb. This situation can be achieved 


by cerebellar or brachial lesions prior to the rise - 


of the descending limb, but once this is given off 
cannot be achieved by small, single lesions since 
the rubospinal system crosses in mesencephalon 
whereas the descending limb is already crossed 
when it arises from brachial decussation (it evi- 
dently recrosses in the cord). It may be worth 
mentioning that the present study has also dis- 
closed the existence of an uncrossed ascending 
limb of the brachium conjunctivum. 


331. Hypertrophic normal kidney. ALEXANDER 


J. MicuteE, CATHARINE R. MicHiE AND MarIE 
C. Raeni (introduced by I. 8. Ravpin). Harri- 
son Dept. of Research Surgery, Schools of Medi- 
cine, Univ. of Pennsylvania, Urology Service, 

Hosp. of the University of Pennsylvania and 

Children’s Hosp. of Philadelphia, Philadelphia, 

Pa. and Dept. of Physiology, New York Univ. 

College of Medicine, New York City. 

The hypertrophic normal kidney is a normal 
kidney which is associated with a diseased or ab- 
sent mate. Its supernormal activity compensates 
for the reduced function of the diseased mate. 
When 1 normal kidney is present, glomerular fil- 
tration rate, effective renal plasma flow and maxi- 
mal tubular secretion of p-aminohippurate 
increase and approach that of 2 normal kidneys. 
Since the degree of hypertrophy varies in each 
patient, it is impossible to compare the absolute 
values of GFR, ERPF and Tmpan with those of 
the normal kidney. However, it is possible statisti- 
cally to compare the ratios, GFR/ERPF, 
GFR/Tmpan and ERPF/Tmpan of the hyper- 
trophic with those of the normal kidney. Compari- 
son of 13 hypertrophic kidneys with Smith’s 
normals reveals a significant difference in all these 
fractions. The data show that in the hypertrophic 
normal kidney, a) GFR/ERPF is greater than the 
normal, b) GFR/Tmpan and ERPF/Tmpan are 
less than the normal. The increase in GFR/ERPF 
shows that, while both absolute values are rising, 
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the increase in blood flow is not proportional to 
the increase in filtration rate. We postulate that 
the renal capsule prevents the proportional! in- 
crease in renal blood flow. Because the kidney is 
enclosed in a fibrous capsule, the increasing paren- 
chymal volume (tubular cell hyperplasia and 
glomerular hypertrophy) increases intrarenal 
pressure. The rise in intrarenal pressure depresses 
effective renal blood flow. 


332. Contributions of urinary and insensible 
water losses to the dehydration of 
metabolic acidosis. JoHN F. MI ry (intro- 
duced by HamppEn C. Lawson). Dept. of Medi- 
cine, Univ. of Louisville School of Medicine, 
Louisville, Ky. 

Severe acute acidosis was induced in bar- 
bitalized dogs by the intra-cardiac infusion of 
0.6N HCl. Animals had been deprived of water for 
20 and food for 10 hr. preceding the experiments. 
Observations included measurements of: total 
amount and rate of insensible weight loss, (I.L.), 
arterial pH and CO. content. During preliminary 
periods values for arterial pH and COs: content 
were within normal limits. Rate of I.L. was ata 
mean level of .28 gm/min/M2?, that of urine flow, 
42 ml/min/M? in 10 experiments comprising 148 
periods of observation. After acid infusion at a 
gradually increasing rate, 0.2 to 1.0 or 1.5 cc/min., 
pH and CO: diminished to values as low as 6.99 
and 5.82 mm/I, respectively. The rate of I.L. in- 
creased gradually, paralleling the rate of respira- 
tion and the degree of acidosis, and attaining a 
mean maximum value of 1.37 gm/min. Maximal 
rates of urine flow achieved were .55 ml/min.; 
a value similar to those reported previously 
under identical conditions of acid loading. The in- 
sensible water loss, presumably of ventilating 
origin, accounts for more than twice the amount 
of water loss than does the kidney, under condi- 
tions of acute metabolic acidosis. Exceptions to 
these observations are provided by instances 
wherein an additional osmotic load is presented 
to the kidneys, eg. NaH2PO, loading, diabetic 
acidosis with glycosuric diuresis. However, it is 
reasonable to assume that, even in the presence 
of concomitant osmotic diuresis, acidosis will 
result in large losses of water via the insensible 
route. 


333. Pancreatic hyperglycemic factor on liver 
and muscle glycogen in vitamin E-deficient 
rabbits. A. E. Mitman,* A. M. Treacy* ND 
A. T. Mituorat. Depts. of Psychiatry and M. di- 
cine, Cornell Univ. Med. College, New York 
Hosp., New York City. 

The capacity of the rabbit in an early stag: of 
vitamin E deficiency to deposit administered lu- 
cose as glycogen in skeletal muscle, diaphragm, 
liver and heart was investigated. The increment 
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in glycogen deposited in 2.5 hr., as well as the 
fasting levels, was less in all these tissues in vita- 
min E deficiency. Under the same experimental 
conditions, intravenous administration of the 
pancreatic hyperglycemic factor, glucagon (Lilly), 
increased this glycogen deposition in gastroc- 
nemius muscle from an average of 397 mg % to 
50:; mg % and depressed the liver glycogen from 
an average of 3.48 gm % to 2.40 gm %. The rate 
of absorption of glucose from the intestinal tract 
of the dystrophic rabbit was found to be the same 
as that of the normal group (2 gm/kg/hr.). Blood 
glucose levels were normal. The extra glucose ab- 
sorbed and not accounted for as glycogen may 


explain the high respiratory rate of dystrophic. 


animals and of their surviving tissues. 


334. Measurement of venous blood volume by 
the dye dilution method. WILLIAM R. MILNorR 
AND CHARLES A. BERTRAND (introduced by E. 
CowLes AnprRus). Dept. of Medicine, Johns 
Hopkins Univ., Baltimore, Md. 

A technique based on dye dilution curves has 
been used to estimate separately the amount of 
blood in the larger veins, the heart and lungs, and 
other parts of the circulation, in dogs anesthetized 
with pentobarbital. Injections of T-1824 were 
made successively into the femoral vein, right 
auricle and other sites. Cardiac output and mean 
circulation times were calculated from dilution 
curves recorded photoelectrically from an artery 
or intracardiac catheter. The product of cardiac 
output and the mean circulation time between 2 
points is equal to the volume of blood between 
these points, plus the volume of blood in collateral 
channels having the same circulation time. The 
‘venous blood volume’, calculated from the cardiac 
output and the mean circulation time between 
femoral vein and right auricle, averaged 16% of 
the total blood volume. The ‘cardio-pulmonary 
blood volume’, based on the circulation time 
from right auricle to carotid artery, averaged 33%. 
The circulation time from left auricle through the 
circulation and back to the left auricle again gave 
a calculated volume which averaged 70% of the 
total blood volume, emphasizing that this method 
Measures only a relatively actively circulating 
portion of the blood. When the total plasma 
volume was increased by intravenous infusion 
of 6% dextran solution, it was found that doubling 
the plasma volume produced little or no change in 
either ‘venous’ or ‘cardio-pulmonary’ blood 
volume, indicating that the increased volume was 
accommodated in other parts of the cardiovascu- 
lar system under these conditions. 


hypothalamic 


335. Body temperature of 
‘hyperphagic’ rats under various condi- 
tions. D. MoNTEMURRO* AND J. A. F. STEVEN- 
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son. Dept. of Physiology, Univ. of Western On- 

tario, London, Canada. 

The exact nature of the deficit in the regulation 
of food intake in hypothalamic hyperphagia and 
obesity remains obscure. That hypothalamic 
lesions which produce hyperphagia may do so by 
interfering with the integrated perception of 
body heat balance has been denied on the basis 
that such hypothalamic rats have a higher body 
(rectal-colonic) temperature than _ controls 
(MAYER AND GREENBERG, Am. J. Physiol. 173: 
523, 1953). In the present study the daily colonic 
temperatures of several groups of rats (female 
Sprague-Dawley) with hypothalamic (ventro- 
medial) lesions, and of controls were measured 
(thermocouple) under various conditions. a) 
Hypothalamic animals early after operation, 
which had demonstrated hyperphagia but were 
now on a high protein diet and neither hyperphagic 
nor obese, showed a lower (P < .05) mean tem- 
perature (38.07 + 0.07 C) than their controls 
(38.43 + 0.12 C). b) Hypothalamic animals 8 mo. 
after operation, obese and still moderately hyper- 
phagic; operated but not obese or ever hyper- 
phagic; and intact controls—all on a high fat 
diet—showed no significant’ differences in body 
temperature (37.60 + 0.09, 37.52 + 0.02 and 37.47 
+ 0.01 C, respectively). Starvation for 48 hr. 
produced no significant change in the obese and 
not obese, but a significant increase in the con- 
trols. Ether anesthesia significantly lowered the 
colonic temperature of all rats, but produced no 
significant differences within the 3 groups. Under 
the conditions of our experiments hypothalamic 
rats, hyperphagic and obese or potentially hyper- 
phagic and not obese, did not show any difference 
in body temperature from intact rats. (Supported 
in part by a grant from the Natl. Research Coun- 
cil, Canada.) 


336. Effect of a new acetyl cholinesterase 
inhibitor on propagated action potential 
in bullfrog sciatic nerve. JoHN W. Moore, 
Seymour L. Friess anp Ropert H. McCoy 
(introduced by M. O. LEE). Naval Med. Research 
Inst., Bethesda, Md. 

A new inhibitor of cholinesterase, N-(6-di- 
methylamino)ethyl piperidine (DMPi), has been 
tested for its effect on the propagated action 
potential in the bullfrog sciatic nerve. DMPi 
has previously been shown to display an enzyme 
inhibitor dissociation constant of 6.4 x 10° as 
compared to 6.1 x 10° for eserine. At a pu of 
7.5, it is ineffective at concentrations of 20 mm.; 
at a pH of 8.3, the same concentration will re- 
versibly depress the A fiber action potential spike 
by 50% in 50 min. This rate of blocking is less 
than that with 2 mm. eserine sulfate in control 
experiments at pH 8.1. When eserine is applied 
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to the nerve following a partial block from DMPi, 
the blocking effect continues. However, when the 
drugs are applied in the reverse order, DMPi 
affords a transient partial recovery from the 
eserine block. When eserine and DMPi are simul- 
taneously added to the nerve, their blocking action 
is essentially summed. 


337. Effects of recuperative procedures on 
work performance. LAURENCE E. MOREHOUSE 
AND ELIZABETH M. PraAnGeE.* Univ. of Southern 
California, Los Angeles. 

A pursuitmeter-ergograph was designed which 
demanded both physical and mental exertion. 
Twenty-one men aged 19 to 33 worked for 15 min., 
rested 2 min., again worked until 20 errors were 
made, recuperated for 10 min., and then finally 
worked until again 20 errors were made. Experi- 
mental recuperative procedures employed during 
the 19 min. interval before the last bout of work 
were 1) ice pack on abdomen, 2) hot shower, 3) 
mild exercise and 4) 150 cc of 100 proof whiskey. 
Recuperation while sitting quietly was employed 
as the Ist and last procedure in all subjects and 
the order of the 4 experimental procedures was 
randomized. Heart rate, body temperature and 
work time were recorded immediately following 
each bout of work. Feeling tone scale scores and 
comments from the subjects were recorded after 
each experiment. Subjects worked longer (ac- 
cumulated errors less rapidly) following the hot 
shower and the whiskey regimes. Also, subjects 
reported that they felt more relaxed during work 
following the hot shower and whiskey procedures. 
Feeling tone was lowest following ice pack ap- 
plication to the abdomen. The relations of heart 
rates and body temperatures immediately follow- 
ing work to the various recuperative procedures 
were statistically insignificant. (Investigation 
carried out under Contract AF41(128)-34 
(Randolph Field) between the Air Force and the 
Univ. of Southern California.) 


338. Alkaline phosphatase and glycogen dis- 
tribution in bovine uterus during estrous 
cycle. 8. Moss,* T. R. WRENN* AND J. F. SyYKEs. 
Bureau of Dairy Industry, Agricultural Research 
Service, Beltsville, Md. 

Tissue for these studies was obtained from 20 
normally cycling cows which were killed at known 
stages of the estrous cycle. Phosphatase was de- 
termined on acetone-fixed tissues by the calcium- 
cobalt-sulfide method and glycogen on Carnoy- 
fixed tissues by the periodic acid-Schiff technique. 
Phosphatase activity was always high in capillary 
endothelium, in intercotyledonary areas of the 
upper endometrial stroma, in fibrous sheaths of 
glands and blood vessels, and in distal borders of 
surface epithelial and superficial gland cells. 
Phosphatase was variable or absent in gland cells 
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and in loose areolar connective tissue of the e::do- 
metrium. Glycogen was often present in s'nall 
round cells in the upper endometrium, in walis of 
blood vessels, in the longitudinal muscle, in the 
surface epithelium, in superficial glands, and oc- 
casionally also dispersed loosely in cotyledonary 
areas of the upper endometrium. Of all of these 
structures only the cells of the surface epithelium 
(aside from their distal borders) showed regular 
cyclic variation with regard to phosphatase and 
glycogen distribution. Thus, in the _ surface 
epithelium for several days before and for several 
days after the onset of estrus phosphatase was low 
or absent and glycogen concentration was high, 


_ but at mid-cycle phosphatase was high and glyco- 


gen was absent. Generally, the overall amount of 
phosphatase in the endometrium seems to be 
related to the extent of development of connective 
tissue fibers, and glycogen seems to accumulate 
when phosphatase is absent or low. 


339. Sodium and potassium exchanges associ- 
ated with nor-epinephrine infusions. E. EF. 
MurruHeap, A. Gotu anp F. Jonss*. Depts. of 
Pathology and Pharmacology, Southwestern Med. 
School, Univ. of Texas, Dallas. 

Previous studies in this laboratory have sug- 
gested that in the hypertensive bilaterally 
nephrectomized dog total extracellular sodium 
tends to decrease, while total extracellular po- 
tassium increases. The present study was carried 
out in an attempt to determine the relationships 
which may exist between vasoconstriction and the 
movement of electrolytes. Nor-epinephrine was 
given by intravenous infusion to 7 dogs under 
pentobarbital anesthesia and markedly elevated 
blood pressures were maintained for periods of 
30-50 min. Total dosage varied from 2-7 mg/kg. 
Sodium and potassium determinations were 
done on arterial blood samples. Four of the cogs 
were acutely nephrectomized and in these the 
extracellular fluid volume was estimated by the 
radioactive sulfate method. The pressor responses 
induced by nor-epinephrine infusions were ac- 
companied by the following mean changes in 
electrolyte concentrations: sodium concentrat ons 
decreased 13 mEq/l. (range 1-26); potass.um 
concentrations increased 2.7 mEq/l. (range ! 4). 
The fall in serum sodium occurred immedia ely 
following the blood pressure rise. The incre: sed 
potassium concentration was delayed. Sir iul- 
taneous ECF determinations indicate that the 
sudden decrease in sodium levels could noi be 
due changes in ECF volume. It is suggested hat 
sodium moves out of the ECF as a consequenc : of 
the action of nor-epinephrine. The participa ion 
of arterioles in the uptake of sodium-is like]. in 
view of the known rapid and powerful effec of 
nor-epinephrine on these structures. 
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34. Polarography of material, isolated from 
plasma, which produces only a single wave 
in trivalent cobalt buffer. Orro H. MULLER 
»ND Mary JANE Etwoop.* Dept. of Physiology, 
State Univ. of New York College of Medicine, 
syracuse. 

! olarograms of proteins in ammonia-ammonium 
chioride buffer containing cobalt show a double- 
wave no matter whether the cobalt is di- or triva- 
lent. Cysteine and cystine produce a single peaked 
wave under similar conditions but only when the 
cobalt is divalent. Because this single wave has a 
peik at about the same potential as the second 
protein wave, it has been generally assumed that 
-SS- or -SH groups in the protein are responsible 
for that part of the double-wave. There is no 
agreement about the cause of the first protein 
wave, largely because it has never been obtained 
without the second part. This difficulty has now 
been overcome, since we have succeeded in getting 
material, so far by 3 different procedures, which 
produces only a single wave in trivalent cobalt 
buffer with a peak at a potential corresponding 
to that of the first protein wave. Our procedures 
are: a) isolation of fraction VI-1 from cancer 
plasma according to Scumip (J. Am. Chem. Soc. 
75: 60, 1953). If this is acid glycoprotein, it differs 
from mucoprotein (WEIMER, MEHL AND WINZLER, 
J. Biol. Chem. 185: 561, 1950), since a sample of 
the latter, kindly furnished by Dr. Winzler, pro- 
duced a double-wave. b) Ultrafiltration of human 
serum through a parlodion filter: the material is 
probably identical with fraction VI-1. c) Tryptic 
digestion of serum albumin (fraction V) followed 
by precipitation of large protein molecules with 
sulfosalicylic acid: the filtrate produces the single 
wave but cannot possibly contain acid glyco- 
protein. Hence the materials prepared by these 
different procedures must have in common a par- 
ticular reactive structure or group which is 
responsible for the single wave. 


341. Influence of acute hypoxia on peripheral 
and central venous pressures in the non- 
narcotized dog. G. G. NAHAS AND J.-W. JossE 
(introduced by GrorGce E. Faur). Univ. of 
Minnesota, Minneapolis. 

‘wo series of experiments were performed on 7 
non-narcotized mongrel dogs trained to breathe 
87. oxygen in nitrogen in accordance with the 
technique described earlier. In the first series, 
wlich included 11 experiments, pressures were 
masured in the superior and inferior vena cavae 
though cardiac catheters. In addition intra- 
th racie pressure was simultaneously recorded 
th ough an intrapleural cannula. In the second 
se ies, which included 10 experiments, the tech- 
hi ue outlined by Haddy was employed to measure 
sniall vein and veinule pressures in the dog’s 
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foreleg. In both series, 5 control measurements 
were recorded at 1 min. intervals with the animal 
breathing room air. After that control period, the 
animal was switched to the low oxygen mixture for 
10 m'n. and measurements were taken at 1 min. 
intervals. The animal was then returned to room 
air and similar measurements taken during. the 
recovery period at 1 min. interval. Mean 
integrated pressures were measured over 2 respira- 
tory cycles. Vena cavae pressures were corrected 
with reference to the simultaneously recorded 
intrapleural pressures. During exposure to 8% 
oxygen, there was no change in effective pressures 
in superior or inferior vena cavae. Under similar 
conditions there was a 2.3 mm Hg and 1.4 mm Hg 
increase in the veinule and small vein pressure 
respectively in the dog’s foreleg. The pressure 
gradient between veinule and vein was similarly 
observed to rise during hypoxia. These observa- 
tions are discussed in the light of the increase in 
cardiac output observed during hypoxia under 
similar conditions. 


342. Potential distribution on the body sur- 
face at 5 to 10 millisecond intervals during 
the QRS complex in normal and cardiac 
patients. LE. H. Nanum, H. LEvINE* anp A. 
Mauvro.* Dept. of Physiology, Yale Univ. School 
of Medicine, New Haven, Conn. 

The potential distribution occurring at intervals 
of 5 to 10 msec. throughout the QRS complex in 
normal and cardiac males is presented. The follow- 
ing points become clear:a) At each moment during 
the QRS complex the irregularity and complexity 
of the potential lines as well as the eccentric loca- 
tion of the whole distribution confirmed what has 
been published in both normal and abnormal indi- 
viduals, 6) In left bundle branch block, there are 
periods when the potential distribution exhibits 
more than 2 poles. c) In normal individuals the 
negativity begins in the right back and shoulder 
and sweeps onto the right anterior chest, while the 
positivity occupies the left anterior chest. Gradu- 
ally the negativity reaches over to the left chest 
where it persists while the positivity moves 
through the left axilla to occupy the back. This 
makes it appear as if the right ventricle is the first 
to be activated and its activation sweeps around 
the right side from back to front. Slight changes 
in the origins and locations of the negative maxima 
may be due to changes in spatial orientation of 
right ventricle. d) In left bundle branch block the 
negativity again begins first in the right back but 
quickly sweeps around to occupy the whole right 
and middle left of the anterior chest. Here the 
negative pole wanes but remains relatively fixed 
for 50 msec. then gradually wanes. This confirms 
the view expressed above for normal hearts that 
the negative regions on the surface overlay the 
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sinks in the cardiac mass where excitation has 
already taken place. e) The positive and negative 
polar regions do not exhibit a ‘coupled’ motion 
since for long periods of time both in normal and 
abnormal hearts one pole remained stationary 
while the other moves 3-dimensionally. This 
property adds another serious shortcoming to the 
dipole approximation currently employed in the 
vector-cardiographic theory. 


343. Relation between extracellular Na* and 
the depolarizing action of acetylcholine* 
on the end-plate membrane. WILLIAM L. 
Nastuk. Dept. of Physiology, College of Phy- 
sicians and Surgeons, Columbia Univ., New 
York City. 

From frog sartorius muscle immersed in Ringer 
solution (22°C), membrane potentials of single 
fibers were recorded with an internal microelec- 
trode placed at the end-plate. Via an electrically 
controlled micropipette (Nastux, Federation 
Proc. 12: 102, 1953), approx. 9 x 10~" equiv. of 
acetylcholine+ was delivered in 5 msec. to the 
outer surface of the end-plate membrane pro- 
ducing ‘end-plate potentials’ 20 mv in amplitude. 
These potentials reached peak amplitude in 20 
msec. and decayed to } peak amplitude in 30 
msec. Constant amounts of acetylcholinet ap- 
plied to an end-plate at 3 sec. intervals produced 
closely identical responses. During such repeated 
testing, the end-plate was perfused with 10 ul. 
of NaCl free Ringer solution. (NaCl was replaced 
with an osmotically equivalent amount of su- 
crose.) After 90 sec. of perfusion, the ‘end-plate 
potential’ amplitude had declined to 1.3 mv. 
Ninety sec. after cessation of perfusion, potentials 
16 mv in amplitude were obtained. The resting 
potentials were: at start, 90 mv, during perfusion, 
89.6 mv, at end, 88.7 mv. The above data repre- 
sents average results from 11 muscle fibers. In 
16 other experiments, the entire muscle was equili- 
brated in NaCl free Ringer (sucrose substituted) 
and 2.6 x 10" equiv. of acetylcholine* was applied 
to end-plates which, at appropriate times, were 
perfused with normal Ringer. In these experi- 
ments the amplitude of the ‘end-plate potentials’ 
was as follows: at start, 2 mv, after 30 sec. per- 
fusion, 27 mv, 40 sec. after cessation of perfusion, 
2 mv. Resting potentials during the above periods 
were: 85 mv, 78 mv, 82 mv. Thus the depolarizing 
action of acetylcholine* is diminished at least by 
a factor of 14 when NaCl is removed from the 
extracellular fluid. 


344. Use of radioactive phosphorus (P*) to 
measure the severity of radiant energy 
burns to the rabbit ear. C. M. Nei (intro- 
duced by O. E. Reyno.tps). Physiology Div., 
Naval Med. Research Inst., Bethesda, Md. 
Twenty adult albino rabbits were subjected to 
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radiant energy burns of a ‘flash’ type to 1 ear while 
under ether anesthesia. The burns were produced 
by a focused group of 43 photolamps and were of 
various durations from 0.2-2.4 sec. Intensity was 
constant at approximately 7.5 cal. sec em, 
Immediately after exposure each rabbit was in- 
jected intra-cardially with 200 we of radioactive 
phosphorus (p*?) as phosphate. Determinations 
of radioactivity in each ear were done daily by 
surface counting methods for 5 days after ex- 
posure. The ratio (calculated daily) of radio 
activity in the exposed ear to that in the control 
ear for each animal gave a numerical expression 
designated Activity Ratio (AR), or for the 5-day 
period, Five Day Mean Activity Ratio (SDMAR). 
A time plot of all AR’s suggested that the value 
of AR might be related to the gross physical ap- 
pearance of the exposed tissue. The exposed sites 
could be grouped on the basis of physical appear- 
ance into 3 groups similar to the classical 3 degrees 
of burn. The 5DMAR averages for each group 
indicated each to be statistically distinct (¢ test). 
It appeared that lesions whose 5DMAR’s differed 
by more than twice the experimental error of the 
method also differed in their gross physical ap- 
pearance, with the larger 5DMAR designating 
the more severe burn. 


345. Further studies on_ stimulation of 
aerobic phosphorylation by 2,4-dinitro- 
phenol with phospho-enolpyruvate forma- 
tion. Hans W. Nevusere* anp GiLBert H. 
Mupae. Dept. of Medicine, Columbia Univ., 
College of Physicians and Surgeons, New York 
City. 
2,4-Dinitrophenol (DNP) stimulates the forma- 

tion of phosphoenolpyruvate (PEP) by mito- 

chondrial preparations of rabbit liver incubated 
aerobically with a-ketoglutarate as substrate. 

The effect of DNP is polyphasic and concentration 

dependent. At high DNP levels (10-3 M) the for- 

mation of PEP is not influenced by the addition 
of fluoride or AMP, suggesting that the 
phosphorylation is not mediated by the adenylic 
series. This hypothesis is supported by estimations 
of the adenylic series in the reaction mixture by 
the method of Kalckar; at high DNP levels vir- 

tually no ADP or ATP was recovered froi a 

system which was forming PEP at a maximal r ite. 

A DNP resistant phosphorylation associated with 

the aerobic oxidation of a-ketoglutarate has |.cen 

previously described by others (Hunter, Judah) 

for mitochondrial systems to which an A'!’P- 

hexose trapping mechanism has been added. A 

comparison of the results obtained with the p-es- 

ent system, lacking a phosphate trap, indic: tes 
that this phosphorylation can be accounted for 
by the formation of PEP. In an anaerobic sys'em 

PEP is hydrolyzed at a very low rate. More detini- 
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tive studies with radioactive phosphate are now 
in progress to determine the rate of turnover under 
aerobic conditions. 


346. Changes of arterial blood pH, carbon 
dioxide tension and oxygen saturation in 
pontile and medullary cats. S. H. Naat 
introduced by S. C. Wana). Dept. of Anes- 
thesiology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

The arterial blood px, carbon dioxide tension 
and oxygen saturation were determined repeatedly 
in cats decerebrated at the midcollicular, mid- 
pontile and medullary levels while breathing 
oxygen from a spirogram with an interposed soda 
lime cannister. In midcollicular and midpontile 
preparations, when the respiration appeared 
normal, the arterial blood pH was 7.39 + 0.03, 
the pCO:, 27.02 + 3.50 mm. Hg and the O:2 satura- 
tion, 93.4 + 6.2%. In vagotomized, midpontile 
preparations with apneustic breathing, the ar- 
terial blood pu, pCO2 and O: saturation showed 
marked fluctuations. During the prolonged 
apneusis the O» saturation decreased progressively 
while the pCO, increased and the px dropped. 
In one instance at the end of 6 minutes of apneusis, 
the O2 saturation was 6.2%, the pCO: rose to 99 
mm. Hg and the px decreased to 7.00. When the 
apneustic cycle was short, or when the apneusis 
was modified by periodic breathing, the O2 satura- 
tion was satisfactory although the pCOz and px 
values indicated marked respiratory acidosis. 
Therefore with this type of respiration the main 
disorder is the accumulation of COz in the body. 
Ten per cent CO: inhalation accelerated the 
apneustic cycle and further raised the pCOs. 
It appears that the phasic changes during 
apneustic breathing are influenced. by the arterial 
pCO: or pH, but are not related to the O2 satura- 
tion. In medullary preparations the arterial blood 
pu, pCOs and Oy. saturation were maintained 
within normal range in a few instances, whether 
the respiration was eupneic or gasping in char- 
acter. However, in other prc parations the respira- 
tory movements were either too shallow or too 
slow. As a result, hypoxia and respiratory acidosis 
occurred. 


347. Compliance of the lungs and thorax in 
normal man in the unanesthetized and 


anesthetized state. Ropert G. Nrms,* 

KUGENE H. Connor* AND JuLIus H. Comrogn, 

Jr. Dept. of Physiology and Pharmacology, Grad. 

School of Medicine, Univ. of Pennsylvania, and 

Dept. of Anesthesiology, Hosp. of the Univ. of 

Pennsylvania, Philadelphia. 

Pressure-volume measurements were made upon 
the lungs and thorax of 20 anesthetized, supine 
patients, free from cardiopulmonary disease, who 
had been made temporarily apneic by adminis- 
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tration of decamethonium bromide or succinyl- 
choline, or by hyperventilation. The mean increase 
in thoracic volume at 20 cm H,0 positive pressure 
was about 1200 ml, a value approximately half 
of that obtained by Rahn et. al., who determined 
‘relaxation pressures’ at varying lung volumes 
in unanesthetized volunteers. A second series of 6 
patients was studied, in which the Rahn ‘relaxa- 
tion pressures’ were measured just before anes- 
thesia was begun, and pressure-volume measure- 
ments were obtained as soon as the patients were 
anesthetized; patients were supine during all the 
measurements. Mean values in the unanesthetized 
state were 1975 ml and, after anesthesia, 1207 ml. 
There are at least 2 possible explanations for 
these differences: 1) the values obtained in the 
anesthetized or ‘curarized’ state are abnormal 
because of changes in the lung, thorax or pul- 
monary circulation induced by anesthesia or 
decamethonium, 2) the values obtained in the 
anesthetized, ‘curarized’ state represent the true 
compliance of the lungs and thorax, unmodified 
by voluntary or reflex skeletal muscle contraction, 
and ‘relaxation pressures’ obtained in the unanes- 
thetized state are too high because of abnormally 
high tone in the inspiratory muscles. 


348. Pancreatic amylase activity following 
hypophysectomy, administration of crude 
anterior pituitary extracts and thyroid 
feeding. M. NisHtKAWARA,* J. BARReTT,* M 
Maykut,* L. Spracue* ano R. E. Hatst. 
Dept. of Physiology, Univ. of Toronto, Toronto, 
Canada. 

Hypophysectomized rats have definitely smaller 
pancreases than paired-fed control animals. This 
seems to be due largely to differences in the ex- 
ternal-secreting portion of the gland. A study of 
some pancreatic enzymes, in male and female 
Sprague-Dawley rats, showed that following 
hypophysectomy the amylase activity (ex- 
pressed as mg maltose/mg fresh pancreas, gm. 
maltose/total pancreas, gm. maltose/mg nitrogen, 
and gm. maltose/100 gm. body weight) was de- 
creased when compared with normal paired-fed 
controls. The administration of a crude saline 
extract of beef pituitary gland to hypophysec- 
tomized animals promoted body growth and 
partially though not completely restored the 
pancreas weights. The amylase activity, though 
slightly increased, remained low. However, thy- 
roid administration in hypophysectomized rats 
increased the amylase activity per mg. fresh 
pancreas and per mg. nitrogen to almost normal 
values. Expressed on the basis of 100 gm. body 
weight, the pancreatic amylase activity of the 
thyroid-fed hypophysectomized rats was as great 
as in normal controls. When thyroid and anterior 
pituitary extract were given simultaneously the 
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amylase activity per mg. fresh pancreas and 
per mg. nitrogen was higher than when the pitui- 
tary extract alone was given but appeared to be 
lower than when thyroid alone was fed. The total 
amylase activity was not appreciably different 
in the hypophysectomized rats given thyroid and 
those receiving thyroid plus pituitary extract, 
owing to the larger pancreas of the latter animals. 


349. Electronic frequency analysis of biologi- 
cal waveforms. FRANK W. NoBLE* AND BERT 
R. Boone. Lab. of Technical Develop., Natl. 
Heart Inst., NIH, Bethesda, Md. 

Many periodic biological waveform can be fitted 
by a Fourier series of sine and cosine terms having 
frequencies related to the fundamental frequency 
by integer multipliers, and having amplitudes 
which are unique to the particular waveform. The 
usual ‘frequency analysis’ consists of finding the 
square root of the sum of the squares of the sine 
and cosine amplitudes at each harmonic fre- 
quency. This analysis is not unique and further 
does not permit synthesizing the wave from it 
analysis. The complete Fourier analysis requires 
the evaluation of the individual sine and cosine 
amplitudes, or the equivalent sine or cosine ampli- 
iude and a phase angle. Two methods of obtaining 
the complete analysis have been developed and 
will be discussed. A comparison between the 
analysis obtained by use of the instrument versus 
the exact analysis of test waveforms will be pre- 
sented and discussed. 


350. Lithosperm-like action of quinones and 
related compounds. R. L. NoBLE AND R. C. 
B. Grawam.* Collip Med. Research Lab., Univ. 
of Western Ontario, London, Canada. 

A series of quinones, naphthoquinones and re- 
lated compounds have been compared with ex- 
tracts of the plant Lithospermum for their ability 
to inactivate P.M.S. gonadotrophin in vitro 
(NOBLE AND GraHAM Canad, M. A. J. 69: 576, 
1953). Those of the synthetic compounds pos- 
sessing the oxygen atoms in the ortho or para posi- 
tion to each other were highly active. In vivo tests 
showed that 2,6-dimethylhydroquinone abolished 
the estrous cycle of rats in a daily dose of 10 mg 
but such treatment caused toxic manifestations. 
It has now been found that in vitre activity com- 
parable to that previously reported is shown by 
dihydroxybenzoic acid compounds (2,3- and 2,5- 
dihydroxybenzoic acids) but not by those with 
meta hydroxy groups (2,4- 2,6- and 3,5-dihy- 
droxybenzoic acids). The monohydroxybenzoic 
acid compounds were inactive. Homogentisic acid 
and dopa were active. In vivo tests with com- 
pounds of comparatively low toxicity have shown 
that gentisic acid or sodium gentisate do not 
affect the estrous cycle in doses of 100 mg daily. 
On the other hand, hydroquinone diacetate in 
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the same dose suspended in oil causes continiiou 
diestrus and half the dose shows a detect:ible 
action. This same compound reduces the e(iect 
of separately injected P.M.S. (on immature rat 
ovaries) by approximately 50%. Adult rats treated 
with 100 mg of hydroquinone diacetate daily for 
30 days showed an initial but transitory weight 
loss, but were comparable to controls at the termi- 
nation of the experiment. 


351. Visual cells and pigment epithelium 
after high intensity x-radiation. WERNER 
K. Noeut, Bertram EricHet* Aanp Paut A. 
Cipis.* USAF School of Aviation Medicine, 
Randolph Field, Texas. 

New Zealand white and chinchilla gray rabbits 
were exposed to high intensity x-radiation applied 
to either the whole head or one orbital area. Fol- 
lowing exposure the electrical potentials of the 
eye were examined periodically in conjunction 
with other measurements. Therefore the animals 
were sacrificed and the eyes immersed in Zenker 
for histological examination. There was a marked 
and selective effect upon the electroretinogram 
(ERG). Complete disappearance of the ERG was 
encountered within 10 min. following exposure 
for 18 min. applied in mento-frontal direction at 
330 r/min. measured at the cranial base. With 
less effective exposure the b-wave was preferen- 
tially eliminated in comparison to a- and c-waves. 
Effects of radiation on the function of the pigment 
epithelium tested by the electrical response to 
sodium azide injection (Am. J. Physiol. 170: 217, 
1952) developed simultaneously or with delay. 
Complete loss of this function did not occur. 
Optic nerve excitability measured by electrical 
stimuli remained unimpaired. In all cases in which 
the ERG had disappeared death of the whole 
visual cell population was evident histologically 
within less than 10 hr. Twelve days after local 
exposure of 1 eye the visual cells had completely 
vanished while the inner retinal layers were }re- 
served. Preliminary experiments on monkeys 
indicated a greater resistance of the cone cells 
as compared to the rod cells. These electroph-si- 
ological and histological changes after radiation 
appear almost identical as those obtained ai ter 
systemic poisoning by iodoacetic acid (J. Cel/. & 
Comp. Physiol. 37: 283, 1951; 40: 25, 1952). In both 
instances the visual cells are affected in a selec: ive 
manner. 


352. Factors influencing the biosynthesis of 
cholesterol by the cockroach. Jerre L. 


Notanp’ (introduced by Wiiiuam UH. 

CHAMBERS). Chemical Corps Med. Lab., A my 

Chemical Center, Md. 

All insect species apparently require a source 
of dietary cholesterol, in contrast to higher «ni- 
mals. However, in the cockroach (Blati (la 
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ge! manica) some growth may take place in the 
absence of dietary cholesterol. A study of this 
apparent biosynthesis of cholesterol by balance 
ex) eriments revealed that an actual net increase 
in tissue cholesterol does occur. Further experi- 
mcnts showed that young nymphs are far more 
dependent upon exogenous cholesterol than are 
olk’er nymphs. In a study of the mechanism of 
biosynthesis, a large number of candidate pre- 
cursor compounds were fed in diets inadequate in 
cholesterol. The results were consistent with the 
current theories on the mechanism of the bio- 
synthesis of cholesterol in vertebrates, and are 
discussed in this connection. 


353. Effect of veratrum alkaloids on cardiac 
hypertrophy of exercise. Davip W. Nortuvup, 
JAMES E. Epwarps* aNnp Epwarp J. VAN 
LreRE. Dept. of Physiology, West Virginia Univ. 
Med. School, Morgantown. 

The veratrum alkaloids, Veratrone and veriloid, 
have recently been introduced into clinical medi- 
cine for the lowering of blood pressure. To deter- 
mine whether the cardiac hypertrophy produced 
by exercise would be affected by these drugs, and 
whether the drugs alone would affect the heart, 
albino rats were given the drugs chronically in 
their drinking water (Veratrone, 2%; veriloid 
0.54%). One group on each drug was exercised, 
one group was not; these were compared with each 
other and with groups both exercised and not 
exercised which were not given the drug. The 
exercise consisted of running on an electrically 
driven treadmill 2 hr/day at 1 mile/hr. for a total 
of 64 hr. No significant change was produced in 


the heart weight-body weight ratio of the non- . 


exercised animals by the administration of the 
drugs. Exercise alone produced a hypertrophy of 
19%. Veratrone plus exercise produced a hyper- 
trophy of 22%. Veriloid plus exercise produced a 
hypertrophy of 19%. These degrees of hypertrophy 
when compared to the nonexercised groups were 
significant by the ¢ test. Differences between the 
various exercised groups were not significant. 
It is concluded that Veratrone and veriloid have 
no effect on the exercise hypertrophy of the hearts 
of rats, and that so far as the heart weight-body 
weight ratio is an indicator, the drugs did not 
effect the heart. (Supported by a Research Grant 
from the West Virginia Heart Assn.) 


351. Relationship between urine pH and weak 
electrolyte excretion in the dog. JAck 
ORLOFF AND RopertT W. BERLINER. Lab. of 
\idney and Electrolyte Metabolism, Natl. Heart 
inst., NIH, Bethesda, Md. 

Che excretion of a number of weak electrolytes 
is . function of urine pH. The weak bases quinine, 
at brine, SN 8439, and NH; appear in greatest 
an:ounts in acid urines while the reverse is true 
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for the weak acid salicylic. The slope of the curve 
relating log of excretion to urine pH is similar for 
NH; (pKa 9.3) and SN 8439, an acridine derivative 
(pKa, 8.9) presumably because their pKa’s are 
approximately the same. Only the free base in the 
case of NH; and the single charged species in the 
case of 8439 is freely diffusible across the cell 
membrane. Thus the data has been interpreted to 
indicate that the equilibrium distribution of weak 
electrolytes between cells and/or interstitial fluid 
and urine is a function of the free permeability to 
one of the species, the px of the urine and the pKa 
of the system. NH;, for example, diffuses as the 
free base from cells into urine so that the equi- 
librium concentration of NH; is approximately 
the same in both phases. The accumulation of the 
essentially nondiffusible NH, ion in the tubule 
urine is dependent upon the urine pH. Since the 
rate of excretion and not the concentration is a 
function of pH at all urine flows, these substances 
must equilibrate in the tubule urine at a site 
proximal to final water transport. 


355. Inactivation of Cypridina luciferase by 
urea. ALAN W. OSBORNE* AND AURIN M. CHASE. 
Physiological Lab., Princeton Univ., Prince- 
ton, N. J. 

The luminescent reaction of partially purified 
luciferin and luciferase from the ostracod 
crustacean, Cypridina hilgendorfii, was studied 
in the presence of urea concenrrations from 0.1-1.5 
M. Two distinct effects of urea upon the enzyme, 
luciferase, were observed. One was an immediate, 
reversible inactivation amounting to 50% at 
0.6 M urea concentration and being practically 
complete at 1.5 M concentration. A simple mass 
law equation describes this reversible inactiva- 
tion, yielding a value of approximately 2 for the 
ratio of urea to luciferase molecules (or active 
catalytic centers) in the hypothetical urea- 
luciferase complex. The 2nd effect of urea on 
luciferase represented a gradual further inactiva- 
tion and is probably irreversible. It could not be 
studied quantitatively with the present experi- 
mental procedure. Evidently, much higher urea 
concentrations are required for this effect and a 
method involving dilution of luciferase-urea mix- 
tures at different times after adding high concen- 
trations of urea to the enzyme might permit a 
quantitative separation of the reversible and 
irreversible effects. This gradual inactivation more 
closely resembles ordinary protein denaturation. 
Luciferin, the substrate in the luminescent reac- 
tion, is apparently quite unaffected by urea; at 
least at the concentrations studied. 


356. Possible mechanism contributing to 
uneven pulmonary ventilation. ARTHUR B. 
Otis AND Cotin McKerrow.* Dept. of Surgery, 
Johns Hopkins Univ., Baltimore, Md. 
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Starting with the assumption that a pulmonary 
element can be represented mechanically by a 
compliance and a resistance in series, it can be 
predicted mathematically that if two or more 
such elements having differing compliances and/or 
resistances are connected in parallel, they will 
ventilate differently when exposed to the same 
driving force. Conditions as regards compliance, 
resistance, and driving force may be so chosen 
as to produce not only unequal tidal volumes and 
differing functional residual volumes but also 
phase differences among the various elements. 
That is, there will be moments during a breathing 
cycle when 1 element is inspiring while another is 
expiring. This sort of behavior can be demon- 
strated by a mechanical model representing 2 pul- 
monary elements and in which the pattern and 
frequency of the driving force as well as the com- 
pliance and resistance of each unit can be varied. 
The possible physiological significance of the 
principles involved will be discussed. (Aided by a 
contract with the Air Research and Development 
Command.) 


357. An effect of insulin on glucose metab- 
olism by muscle. C. R. Park (introduced by 
R. L. Post). Dept. of Physiology, Vanderbilt 
Univ., Nashville, Tenn. 

We reported previously that insulin causes the 


accumulation of free intracellular glucose in 
muscle under certain conditions. These results 
provide experimental support for the proposal of 
Levine et al. that insulin accelerates the transfer 
of glucose into tissue cells. Our studies have been 
extended as follows: /) eviscerated rats were given 


various amounts of glucose or glucose plus insulin | 


(glucagon free) by continuous intravenous infu- 
sion for 1 hr. and then sacrificed. Final blood 
serum glucose levels ranged from 30-1000 mg %. 
The glucose content of the heart, diaphragm and 
leg muscle was assayed enzymatically and 
chromatographically. At all blood sugar levels, the 
glucose content of the non-insulinized muscle 
was consistent with an extracellular distribution 
of the sugar (‘glucose space’ 15-25% of tissue 
weight). At comparable blood glucose levels, 
2-5 times as much free glucose was found in in- 
sulinized muscle. A large fraction of this glucose 
must be within the cell (‘glucose space’ 30-80%). 
The intracellular glucose is due to a more rapid 
transfer of glucose into the cell exceeding the rate 
of phosphorylation. 2) Further experiments indi- 
cate that this effect of insulin is physiologically 
significant. Muscle of rats fed prior to evisceration 
contains free intracellular glucose due, pre- 
sumably, to endogenous insulin secretion. Muscle 
from alloxan diabetic rats (not eviscerated) 
contains no intracellular glucose even at very 
high blood glucose levels, unless insulin is ad- 
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ministered. Muscle from normal fasted rats (not 
eviscerated) contains no intracellular glucose 
unless insulin and glucose are injected. 


358. Leucocyte response to intraperitoneal 
sodium chloride in normal and X-irradiated 
dogs. H. M. Patt, M. A. MALoNEy* ANp E. 
M. Jacxson*. Argonne Natl. Lab., Lemont, Ill. 
An analysis has been made of the leucocyte 

response to intraperitoneal injection of large 

volumes of isotonic sodium chloride in dogs (ca 

100 ml/kg). Neutrophilia occurs within 5 hr. after 

injection, reaches its peak (100% increase) on 

the 2nd day and may be maintained at this level 
for 9 days with daily injections. Nonsegmented or 
juvenile forms show the same pattern, increasing 
from 150 to 2500 or more cells/cu mm by the 2nd 
day. Lymphocyte and erythrocyte levels are not 
altered. Neutrophil stimulation reflects the loss 
of similar cell types to the peritoneal fluid. An 
amount of polymorphonuclear leucocytes equiva- 
lent to 20% or more of the initial circulating 
neutrophil mass may appear in the peritoneal fluid 
within 24 hr. Similar intraperitoneal injection of 
sodium chloride minimizes selectively the early 
neutropenia after total body x-irradiation with 

300 r. However, the subsequent course is not 

influenced appreciably even though saline injec- 

tions are continued for a week or more. 


359. Cortical spread in excitation of py- 
ramidal neurons. Harry D. PATTON AND 
VaHE E. Amasstan. Dept. of Physiology and 
Biophysics, Univ. of Washington School of Medi- 
cine, Seattle. 

We have previously shown that electrical dis- 
charge in pyramidal tract following a single cor- 
tical shock consists of early D wave due to direct 
excitation of large pyramidal units and later | 
waves due to firing via cortical interneurons. 
Occurrence of D thus indicates presence of py- 
ramidal units near stimulating electrodes. Records 
showing only I waves indicate relayed firing of 
pyramidal units distant from stimulating elec- 
trodes. In monkeys under Dial the lateral 
hemisphere was systematically stimulated with 
bipolar electrodes (1 mm separation) in 2 mm 
steps, and pyramidal discharges recorded situl- 
taneously in lateral columns of Cl and LI cord. 
In lightly anesthetized animals where monit«red 
stimuli of 0.2-0.3 microcoulombs were adequ:ite, 
D wave in fast units was evoked only by precentral 
stimulation. However, postcentral and _ pari:tal 
stimulation evoked marked I activity. Urder 
deeper anesthesia requiring stimuli of 1-1.5 mi ‘ro- 
coulombs, small early D responses were evoke:' by 
postcentral stimulation, but these largely ‘lis- 
appeared when precentral gyrus was ablaied. 
Maximal conduction velocities of D ranged from 
52 to 65 m/sec. in different preparations. In lumbar 
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lead, D wave disappeared as stimulating electrode 
was moved lateral to superior precentral dimple, 
bat I activity persisted even with stimuli well 
within arm motor area. Latencies of such I waves 
wer: 8-11 msec. as compared to 3.7-4.0 msec. for 
D waves and 7-8 msec. for I waves elicited by 
stimulating leg cortex. Thus neural spread through 
cortex may cross topographical boundaries suffi- 
ciently quickly to complicate mapping studies 
when muscle response is used as an endpoint. 
Velocity of such spread was estimated from corti- 
cal recordings to be ca. 4 m/sec. (cf. Rosenblueth 
and Cannon). (Aided by a grant, B395, from 
Natl. Inst. of Neurological Diseases & Blind- 
ness, PHS.) 


360. Left atrial type B receptors in the dog. 
JAMES W. PEARCE* AND JAMES P. Henry. Dept. 
of Physiology, Univ. of Western Ontario, London, 
Canada, and Aero-Med. Lab., Wright Air Develop. 
Center, Dayton, Ohio. 

Electrical activity of cardiac vagal afferent 
fibers has rarely been recorded in the dog, although 
much information is available about cardiovascu- 
lar phenomena in this animal. It has been proposed 
(GAvER, Henry, SIEKERT AND WENDT, J. Clin. 
Investigation, in press), from experiments on 
the dog, that stretch receptors in the pulmonary 
circulation and/or heart chambers may represent 
the sensitive part of a mechanism linking hemo- 
static events with urine secretion for the control 
of plasma volume. This belief led to a search in 
the dog for fibers from type B atrial receptors 
shown in the cat (PAINTAL, J. Physiol. 120: 596, 
1953) to respond to distention of the atria. Dis- 
section of the vagus in the dog proved no more 
difficult than in the cat, providing hemostasis 
was achieved; fine scissors were used to remove the 
tough perineurium. Activity was recorded in pul- 
monary stretch, aortic depressor and atrial type A 
fibers. In 2 dogs single fibers from left atrial type 
B receptors were obtained. The rate and duration 
of discharge in these fibers were doubled immedi- 
ately on inflating a balloon previously enclosed 
in the left atrium; this procedure raised the pres- 
sure in the atrium without appreciably altering 
right atrial or systemic pressures. On deflation 
of the balloon the activity of the fibers decreased. 
These observations in the dog confirm that dis- 
tention of, or increased pressure in, the left atrium 
(or possibly the pulmonary circulation) can be 
signalled to the brain by the vagus. 


361. Effects of water diuresis and postural 
and Pitressin antidiuresis on urine com- 
position. M. L. PEarcE anv D. H. Simmons 
(introduced by Wiui1am G. CriarK). Dept. of 
Medicine, Univ. of California, and VA Center, 
los Angeles, Calif. 

It has been shown that quiet standing produces 
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a sharply reduced rate of the urinary excretion 
of water, sodium, potassium and chloride, and a 
small fall in endogenous creatinine excretion. 
Following Pitressin administration, however, 
only water excretion is diminished. Experiments 
were performed on 6 normal fasting human sub- 
jects to determine the fate of other urinary elec- 
trolytes, titratable acidity, and pu. To this end, 
a moderate water diuresis was established in the 
supine subject, producing the expected alkaline 
tide. The subject then stood quietly for two 30- 
min. collection periods. In all instances there was 
a fall in urinary pH associated with the postural 
antidiuresis, the rate of excretion of ammonia, 
titratable acidity and phosphate showing no 
consistent change. The excretion of bicarbonate 
decreased with urinary pH. In other experiments 
antidiuresis was produced by the intravenous 
administration of 50-80 mu of Pitressin. Here 
again changes in urinary pH and bicarbonate ac- 
companied the antidiuresis, although in this 
instance there was no associated change in sodium, 
potassium and chloride excretion as there was 
during orthostatic antidiuresis. 


362. Metabolic factors in oxygen toxicity. 
KENNETH E. PeNRop. Dept. of Physiology and 
Pharmacology, Duke Univ. School of Medicine, 
Durham, N. C. 

At the 1953 Federation Meeting some evidence 
was presented implicating an abnormal oxidation 
of certain unsaturated fatty acids in the body as 
a possible metabolic factor in the toxicity of oxy- 
gen at high pressures (Federation Proc. 12: 103, 
1953). Extensive further experimentation along 
this line has failed to support the original hy- 
pothesis. These experiments have included 
observation on rats fed a diet high in unsaturated 
fatty acid (linolenic), rats force fed or injected 
with irradiated unsaturated fatty acids and pure 
end products of oxidized unsaturated fatty acids, 
and guinea pigs having an excess or deficiency 
in the presumed principle catalyst for the reaction 
—ascorbic acid. Of interest was the fact that, of 
the many substances tested for their effect on 
oxygen toxicity an excess of ascorbic acid and an 
excess of glucose were the only ones which ap- 
peared to offer any protection. (Aided by a grant 
from the Office of Naval Research.) 


363. Relation between oxygen saturation and 
alveolar PO, as a measure of shunting of 
blood past normal lung. JoHN F. PERKINs, 
Jr., Witu1am E. Apams*, Paut V. Harper* 
AND Rawpu F. Caruson*. Depts. of Physiology 
and Surgery, Univ. of Chicago, Chicago, Ill. 
When oxygen saturation, oximetrically deter- 

mined, is plotted against alveolar PO, in a normal 

individual, the resulting curve lies close to an 
in vitro oxygen dissociation curve, shifting to the 





110 FEDERATION PROCEEDINGS 


right with diffusion difficulty, and downward 
with shunting of blood past normal lung (PERKINs, 
et al., Federation Proc., 11, 12,). With shunting, 
the right portion of the curve rises linearly owing 
to the addition of oxygen dissolved in blood trav- 
ersing normal lung. With a given oxygen capacity 
of the blood the slope (A) of the linear portion of 
the curve is a measure of the fraction of anatomical 
shunting, independent of cardiac output. Thus, 
using standard terminology, if Q, = cardiac out- 
put, cc/min; Qva/Q: = fraction of shunting; 
APsO. = increment of alveolar PO. in mm; 
AS,O2 = increment of arterial oxygen saturation 
in %; a = absorption coefficient for O2 in blood, 
in ce O2/ec/atm.; O2 cap = oxygen capacity in 


ce O2/ce, then Q ¢(1-Qra/Q:) PO, 


769% = ee dissolved 


O2 added/min. to Q:; divided by O2 cap times Q:; 
AS,O2. Solving, Qva/Qt = 1 —- 


times 100 = 


7.6 Os cap : 
rd nc d. One can then calculate the saturation 
Qa 


of the mixed venous blood from the relative height 
of the curve, using a mixing equation. Studies 
have been performed on animals with experimental 
shunts in order to test the accuracy of this method. 


364. Interaction of potentials evoked by 
thalamic and contralateral cortical stimu- 
lation in the somatosensory area of the 
cerebrum. Epwarp R. Peri’ anp Davip G. 
WuitLock (introduced by V. MouNTCASTLE). 
Audiology and Speech Correction Center and 
Dept. of Neurophysiology, Army Med. Services 
Grad. School, Walter Reed Army Med. Center, 
Washington, D.C. 

In somatosensory cerebral cortex of cats under 
moderate to deep barbiturate anesthesia, sites 
were identified from which evoked potentials 
could be recorded consistently by electrical 
stimulation (single shock) of the ventrolateral 
thalamus, by tactile stimulation of a localized 
portion of body surface and by electrical stimu- 
lation of a corresponding point on the contra- 
lateral hemisphere. The thalamically evoked 
potential consisted of an early positive spike; a 
later, more localized, positive slow wave; and a 
still later, more variable, negative wave. Re- 
sponses initiated by electrical stimulation of the 
contralateral cerebral point, which were con- 
ducted through the corpus callosum, produced a 
variable decrease in the amplitude of the positive 
wave (to near disappearance), when the arrival of 
the transcallosal volley preceded the response 
elicited by thalamic stimulation by some 1-10 
msec. Records taken with 20-60 micron pipettes 
penetrating the cortex revealed that both the 
thalamically evoked positive wave and the posi- 
tive potential elicited by tactile stimulation 
reversed in sign at the same level in the deeper 
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layers, and, on occasion, both forms of stimuli 
would drive the same unit discharges at his 
level. These results suggest that the posi:ive 
wave evoked in the cerebral somatosensory «rea 
by the thalamic stimulation is the produc: of 
activation at the synapse or in post-synaptic 
structures within the deeper layers of the cortex 
and that it forms a major component of the posi- 
tive wave elicited by tactile stimulation. 


365. Direct arterial blood pressure measure- 
ment in rats. J. H. PeriMutt (introduced by 
J. H. Fereuson). Dept. of Physiology, Univ. 
of North Carolina School of Medicine, Chapel 
Hill. 

Mean blood pressure can be measured in rats by 
needle puncture of the caudal artery with the 
conventional mercury manometer system modi- 
fied by interposing between the manometer and 
pressure bottle a mercury leveling bulb attached 
to a rack and pinion assembly. Leading from the 
manometer and attached to the side arm of a 
3-way stopcock (carrying a syringe and 24-gauge 
needle) is a transparent polyethylene tube into 
which is introduced a small amount of mineral oil 
completely filling the tube for a distance of 1 em. 
A small mid-ventral incision is made in the skin 
overlying the caudal artery about 9 cm from the 
tip of the tail in lightly etherized animals (room 
temperature 25°-28°C). The tail is immersed in a 
cylinder of warm saline (about 45°C) for 9-10 
min., after which the exposed artery is punctured 
with the 24-gauge needle. When blood appears in 
the syringe, the flow is directed into the trans- 
parent tube. An end point is established by rapidly 
raising the leveling bulb until movement of the oil 
column ceases; mean pressure is read directly 
from a scale on the manometer. Several measure- 
ments can be made in the same animal at desired 
intervals by using sites cephalad to each previous 
incision. Average mean pressure determined by 
this method in 30 female rats (170-250 gm) was 109 
mm Hg (range 92-126, S.D. + 8.1). In 10 of these 
animals, pressures were measured at weckly 
intervals obtaining 4 determinations in each 
animal. Average mean pressures in mm Hg follow: 
initial 107 + 5.6; second 108 + 6.4; third 112 + !.6; 
fourth 116 + 6.1. 


366. Lowered silver binding capacity in hy} er- 
tensive and pathologic urine. H. Mitct tt 
Perry, Jr. (introduced by Henry A. 
ScHRoEDER). Hypertension Division, Depi of 
Internal Medicine, Washington Univ. Schoo of 
Medicine, St. Louis, Mo. 

Because the thiol in serum is low in many lis- 
eases and certain sulfhydryl compounds are 
hypotensive, the amount of mercaptan was c 'm- 
pared in the urine of treated and untreated hy):er- 
tensive individuals, using as controls norial 





Mare 


per 3 
to Hi 
used 
of im 
hal ve 
amin 
unde 
esse 
Aque 
from 
1.75 : 
cyste 
33 nc 
to pr 
44 un 
3.21 

more 
at le: 
and 

5.01 

patie 
the 1 
take! 
hype 
and : 
exce€ 


did r 


March 1954 


persons and hospital patients. The ability of urine 
to pind silver ion in an ammoniacal solution was 
use as an initial rough guide to renal excretion 
of inercaptan. Specifically the volume needed to 
halve the flow of current in a basic solution of 
ammonium and silver nitrates was measured 
unver conditions where the latter anion was 
essntial to the maintenance of electrical current. 
Aqueous solutions of cysteine as well as urine 
from 4 categories of human subjects were assayed. 
1.75 + 0.19 (standard deviation) ml of 0.055 molar 
cysteine was needed to inhibit current flow. For 
33 normal controls the volume of urine necessary 
to produce a similar effect was 1.95 + 0.93 ml. For 
44 untreated hypertensive persons the volume was 
3.21 + 1.14. For 22 individuals with similar or 
more severe hypertension successfully treated for 
at least 3 months with oral hydrazinophthalazine 
and hexamethonium chloride the volume was 
5.01 + 2.05. For 20 unselected normotensive 
patients on the medical wards of Barnes Hospital 
the volume was 8.00 + 6.4. If 2.0 ml of urine is 
taken as the critical volume, 86% of the untreated 
hypertensive subjects, 95% of the treated ones, 
and all of the patients with other severe diseases 
exceeded it, whereas 78% of normal controls 
did not. 


367. Endocrine regulation of acetoacetate 
production by the liver. VILLy P. PETERSEN* 
AND Wiuu1aM D. Lortspeicu. Dept. of Physi- 
olegy, College of Medicine, Univ. of Cincinnati, 
Cincinnati, Ohio. 

Previous studies in this laboratory with beef 
pitutary growth hormone have shown that these 
preparations rapidly induce a liver glycogen de- 
pletion and an overproduction of acetoacetate by 
liver slices taken from the treated animals. An 
extension of these studies has been -made in pair 
fed adrenalectomized rats. Beef pituitary growth 
hormone preparations which were ‘active’ in the 
normal intact rat failed to produce the usual 
ketotic-glycogenolytic picture in the pair fed 
adrenalectomized animal. These studies suggested 
that the adrenals are in some way necessary for 
this ketotic-glycogenolytic function of growth 
hormone. This supposition was further strength- 
ened by studies with cortisone and an ‘inactive’ 
pig pituitary growth hormone which, by itself, 
failed to produce the ketotic-glycogenolytic 
picture. The subcutaneous injection of cortisone 
in doses of 5 mg/100 gm of body weight during 24 
hr. prior to the experiment caused a marked eleva- 
tion of liver glycogen and depression in aceto- 
acctate production in liver slices. Pig putuitary 
growth hormone alone failed to bring about any 
ch nge in liver glycogen or acetoacetate produc- 
tion by the liver. However, in several experiments 
the administration of this ‘inactive’ pig growth 
hormone to the rat pretreated with cortisone 
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produced the usual reduction in liver glycogen and 
elevation in acetoacetate production seen follow- 
ing ‘active’ growth hormone injection. These 
studies seem to strengthen the idea of a primary 
glycogenolytic function of growth hormone, with 
overproduction of acetoacetate as an accompany- 
ing phenomenon, and further implicate the 
adrenals as a necessary co-factor in these 
functions. 


368. Measurement of cardiac output: a new 
method. L. H. Peterson, M. HEtricn*, L. 
GREENE* AND C. Taytor®*. Depts. of Physiology, 
Surgery and Anesthesiology, Univ. of Pennsyl- 
vania, Philadelphia. 

A method permitting accurate measurement of 
instantaneous (response time -0.3 sec.) cardiac 
output in intact animals will be described. It is 
based upon a reliable device for injecting a known 
constant flow (Fj) of indicator (T-1824), of known 
concentration (C;), into the ascending aorta. 
Simultaneously the concentration of the indicator 
in blood (C,) is continuously sampled distally. 
Total blood flow (F;) is obtained from the rela- 
tionship; F, = |(&) x P| — F;. The single re- 

° 
quirement, complete mixing, has been proven to 
occur. The reliability of the method was tested 
with a model providing wide ranges of flow and 
velocity. (S.D. = +1.06%, r = 0.99) The mixing 
problem was studied and mixing proved to be 
complete. In dogs (15-30 kg) this method, Fick, 
classic dye dilution, saline pulse and the pulse 
pressure methods were compared. Measured flows 
ranged from 0.7-15 Ils/min. To date 12 Fick 
determinations were done simultaneously with 
this method and when compared to the latter 
showed a random variation (S.D. +15%). The 
classic dye dilution determinations, obtained 
between 2 determinations with the reported 
method at 5-7 min. intervals, were compared 
when blood pressure, pulse pressure and respira- 
tion were similar. When compared with the re- 
ported method, the S.D. was +25%, with the 
classic method giving systematically a higher 
output of 12%. In 1 dog on 2 determinations the 
classic dye method gave 50% higher values, thus 
increasing the total S.D. to +33%. Simultaneous 
samples from multiple arterial sites showed iden- 
tical dye concentrations indicating complete mix- 
ing. Since the overall reliability of this method 
appears high, variations in measured flow. are 
assumed to be physiological. These variations, 
associated with respiratory and sinus arrhythmias, 
often occurring during the Fick and classic dye 
dilution determinations are of greater significance 
in interpreting their variability than are lumped 
statistical treatments. These effects and the re- 
lationships of pulse pressure and flow will be dis- 
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cussed. The method appears applicable to man. 
(Supported in part by the Office of Naval Re- 
search.) 


369. Activity of rats on free, normal and 


excess glutamic acid diets. H. J. PHituirs 


(introduced by J. R. Jonnson). Dept. of Physi- 
ology and Pharmacology, Creighton Univ. Med. 
School, Omaha, Nebr. 

Most of the evidence in the literature indi- 
cates that glutamic acid does not alter the re- 
sponse of a rat to laboratory situations such as 
mazes. Contradictory evidence has been reported. 
To gain information as a guide for future experi- 
mentation 4 exploratory experiments using a 
total of 64 rats were made. Animals were fed 
individually to maintain a consistent growth 
rate. Seventy day old rats fed Purina mash sup- 
plemented with 200 mg glutamate per rat ex- 
hibited a significant increase in activity as meas- 
ured by an activity wheel. Experimental animals 
made 51 errors and the controls 109 errors while 
learning a T-maze. Three groups of rats were fed a 
synthetic diet. The glutamate was removed for 1 
group and 200 mg of glutamate was supplemented 
for another group. There was no difference be- 
tween the groups in maze performance nor ac- 
tivity. A 3rd set of rats was also fed the synthetic 
diet and tested for ability to discriminate in- 
verted triangles. No difference was noted for form 
discrimination nor activity. Pyridoxine has been 
associated with the decarboxylation of glutamic 
acid. A 4th set of rats was fed a basal diet of 
Purina mash. One of the groups in this set was 
supplemented with glutamic acid and another 
with glutamic acid plus 90 ug pyridoxine. The 
glutamate group was more active. The pyridoxine 
group exhibited the same degree of activity as the 
controls. Errors in form discrimination were as 
follows, controls (767), glutamate (729), glu- 
tamate-B, (894). 


370. Effects of hydrocortisone on chicks. R. 
Pick* and J. STAMLER. Cardiovascular Dept., 
Med. Research Inst., Michael Reese Hosp., 
Chicago, Ill. 

Previous work from this department demon- 
strated that hydrocortisone (compound F) signifi- 
cantly enhanced hyperlipemia, without influencing 
atherogenesis, in cholesterol-fed cockerels (Circu- 
lation 6: 460, 1952). The present study was under- 
taken to elucidate the effects of this corticoid in 
chicks subsisting on a normal diet, devoid of a 
cholesterol supplement. Cockerels were main- 
tained on regular chick starter mash for 24 weeks; 
hydrocortisone (2.5-5.0 mg/chick/day parenter- 
ally) was exhibited for the last 13 weeks. Sus- 
tained endogenous hypercholesterolemia, varying 
in degree, supervened, attaining maximal levels 
after about 7 weeks on compound F and then 
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slowly diminishing in degree. This steroid-induced 
hypercholesterolemia was accompanied by 4 
parallel rise in lipid phosphorus, hence the ratio 
total cholesterol/lipid phosphorus was normal. At 
sacrifice, no gross aortic atherogenesis was ob- 
served. Hydrocortisone also induced significant 
retardation of growth and development despite 
normal food intake. Blood pressures were slightly 
lower than in the controls (147/129 mm Hg versus 
173/145 mm Hg), as were the plasma sodium levels 
(161.6 versus 166.9 m Eq/I.). Blood sugar levels 
were marked elevated in a number of birds, rang- 
ing from 143 mg % (normal) to 515 mg % (mean: 
293 mg %). It is concluded that chronic adminis- 
tration of hydrocortisone to chicks fed plain 
mash induces sustained hyperadrenocorticism 
with hypercholesterolemia, hyperlipemia, and 
hyperglycemia (steroid diabetes) without in- 
ducing aorta atherogenesis. (Aided in part by a 
grant from the National Heart Institute (H-626).) 


371. Maps derived by bipolar microelectrode 
stimulation within the spinal cord. W. 
Pittrs*, W. S. McCuttocna, P. D. Watt, J. Y. 
LETTVIN, AND B. Howtanp*. Research Lab. of 
Electronics, Massachusetts Inst. of Technology, 
Cambridge. 


With cylindrical glass microelectrodes having a § 


sharp polished tip and containing two 10 yu plati- 
num wires, about 10 uw apart, 100 histologically 
identified points have been stimulated in a single 
half cross section of the lumbar spinal cord in 
each of a series of cat spinal preparations. Re- 
cordings were taken of: 1) antidromic volleys 
running in sensory fibres of muscle and skin 
nerves; 2) orthodromic volleys within the ventral 
root of the stimulated segment; and 3) electro- 
tonic potentials in a dorsal rootet of the stimu- 
lated segment. Maps will be presented of 1) the 
distribution of collaterals of various types of 
sensory fibres; 2) the area from which ventral root 
responses could be recorded; and 3) the areas from 
which stimulation evoked slow electrotonic 
disturbances in a dorsal rootlet. The effect of 
stimulating with a small monopolar electrode will 
be shown and contrasted with the greatly in- 
creased localization from using bipolar electro:les. 
(Supported in part by the Signal Corps, the Air 
Materiel Command, and the Office of Naval Re- 
search; in part by the Bell Telephone Labora- 
tories; and in part by the Teagle Foundation. 


372. Calorimetric analysis of ATP-myosin 
interaction. R. J. Popousxy,* C. Kirzina: R,* 
T. H. Benzincer, J. M. Sturtevant* anv M. 
F. Moraes. Naval Med. Research Inst., Be- 
thesda, Md., and Yale Univ., New Haven, Con. 
Using a new microcalorimeter (I). (BENZIN“ER 

AND KiTzinGEeR, Federation Proc. 13) we have 

found that when ATP is added to myosin (0.6 M 
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KCI, 0.1 m trishydroxyaminomethane, 20°C, pH 8) 
there is an intial heat burst, h, superimposed on 
the more extended heat production arising from 
AT? splitting. This can be explained with the 
simple 2-step model for enzymatic action in which 
the Ist step is the formation of the enzyme-sub- 
strate complex (enthalpy change, AH;) and the 
2nd is the decomposition of the bound substrate 
(enthalpy change, AH). The total heat of the 
reaction ATP — ADP + P is then AH = AH; + 
4H». The maximum number (n) of ATP molecules 
bound to myosin during the initial process was 
estimated by light scattering (J. J. BuuM, per- 
sonal communication). With MgCl, at 10-? M (to 
decrease the rate of the 2nd step and thus facilitate 
resolution of the 2 steps) AH; = h/n = —2 X 104 
cal. mol.~!. The presumably analogous quantity, 
—R d(1n K)/d(1/T), derived from ATPase kinetics 
(K, the reciprocal Michaelis constant), is 
+0.8 X 104 cal. mol.~!. AH was measured with an 
isothermal twin calorimeter (II) (BuzzEL AND 
StuRTEVANT, J.A.C.S., 73, 2454 (1951)). At 25°C 
and with 10-* m CaCl., AH is 15.9 + 0.1 kilocal. 
mol.~!. (Measurements with (I) give essentially 
the same result.) Included in the measurement of 
4H is the heat of neutralization, by the buffer, of 
the proton from the ionization of ADP. Prelimi- 
nary measurements indicate that this heat ac- 
counts for approximately one-half the measured 
4H. (Aided by a Fellowship from the Natl. Fndn. 
for Infantile Paralysis.) 


373. Effect of methanol and its oxidation 
products on the electroretinogram of ex- 
perimental animals. JULIUS PRAGLIN, ROBERT 
V. SpuURNEY AND ALBERT M. Ports (introduced 
by C. J. Wiacers). Depts. of Physiology and 
Surgery, Western Reserve Univ. School of Medi- 
cine, Cleveland, Ohio. 

The effect of methanol, formate and formalde- 
hyde on fractionating the components of the 
electroretinogram (ERG) of the dog, cat and rab- 
bit has been investigated. All 3 substances in 
appropriate concentrations (methanol, 0.3 M/kg, 
by stomach tube; formate, 0.04 M/kg, i.v.; formal- 
dehyde, 0.0007 mM/kg, i.v.) eliminate the b-wave 
and produce a negative, P-I/I-type, ERG. Both 
formate and formaldehyde act reversibly with the 
ERG returning to normal within 10 min. after 
administration of the stated doses. The effect of 
methanol, however, is not reversible and is in- 
distinguishable from the effect of an equimolar 
dos» of ethanol. Formaldehyde was demonstrated 
to be a new specific inhibitor of the P-IZ com- 
ponent of the ERG. Simultaneous ERG and optic 
herve recording in the cat and dog has shown 
tha: conduction in the optic nerve is not abolished 
with a P-IIJ ERG has been produced by the 
injection of formaldehyde. The P-JI7T ERG pro- 
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duced by formaldehyde increases in size with dark 
adaptation and is decreased by light adaptation. 
It must be concluded that the b-wave is not 
directly involved in optic nerve excitation and the 
formaldehyde-produced P-III response is not 
primarily photopic. 


374. Phosphate metabolism in normal and 
pathological mammalian erythrocytes. T. 
A. J. PRANKERD AND K. I. ALTMAN (introduced 
by H. A. Buatr). Depts. of Medicine and Radi- 
ation Biology, Univ. of Rochester, Rochester, 
x. ¥. 

The uptake and distribution of phosphorus in 
esters of mammalian erythrocytes has been 
studied during incubation of fresh blood with 
NaH.P#O, at 37°C. Constant. pH, mixing and 
oxygenation were obtained by introduction of 
95% Oz and 5% COr. Trichloracetic acid extracts 
from standard volumes of packed cells were made 
at varying times and analysed by 2 dimensional 
paper chromatography according to Caldwell 
(Biochem. J. 55: 4, 58). The organic and inorganic 
phosphorus compounds were located with a 
scanning counter, the relative Rf values being 
known, and radioactivity and total phosphorus 
estimated. The uptake and distribution of P* 
within phosphate fractions of normal human 
erythrocytes remains reasonably constant, equi- 
librium being reached after 4 to 6 hr. Plots of 
relative specific activities (R.S.A.) against time 
show that the most active fraction is 2,3-di- 
phosphoglyceric acid which bears a precursor 
relationship to ATP. After 6 hr. incubation phos- 
phorus tends to escape from normal cells and the 
activity of the esters falls. This change is hastened 
by fluoride and iodoacetate, the former producing 
a marked fall in the RSA of ATP, the latter a fall 
in RSA of all fractions with loss of cell phosphorus. 
Deterioration of normal cells during incubation is 
prevented by adenosine. Certain pathological 
cells show this effect to a greater extent, and in 
these guanosine acts similarly but adenine does 
not. It is concluded that the carbohydrate moiety 
of these nucleosides is the active agent and is 
effective, after phosphorylative cleavage, in re- 
plenishing some of the essential carbohydrate 
stores of the erythrocyte by participating via the 
hexose-6-phosphate shunt. 


375. Evoked generalized ‘secondary dis- 
charge’. Dominick P. Purpura (introduced by 
Pau. A. Hoerer). Dept. of Neurological Surgery, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 

The evoked generalized ‘secondary discharge’ 
(S.D.) originally described by Forbes e¢ al., in the 
barbiturized cat following sciatic stimulation has 
been recorded from the cerebral cortex following 
stimulation of the saphenous, superficial radial 
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and infra-orbital nerves as well as to stimulation 
of the nerve to gastrocnemeus, or the auditory 
and visual systems. Stimulation of muscle nerves 
is the most effective in eliciting the 8.D. under 
barbiturate narcosis and cranial nerve stimulation 
the least effective. Generalized secondary dis- 
charges have never been recorded following audi- 
tory (click) or visual (photic) stimulation at 
times when 1 mV 8.D.’s were being recorded fol- 
lowing somatic sensory stimulation. The cortical 
distribution of the 8.D. has been extensively 
plotted and a distinct pattern has emerged which 
discloses discrete maxima in the most rostral parts 
of the marginal gyrus. The cortical areas of 
maxima are identical for all somatic sensory 
nerves studied, thus suggesting a common mecha- 
nism of production of the 8.D. This is confirmed 
by latency and wave form studies. In addition it 
has been shown that simultaneous stimulation of 
saphenous and superficial radial nerves evokes a 
secondary discharge that is always larger than 
when the nerves are stimulated individually. The 
functional significance of the generalized second- 
ary discharge will be discussed. 


376. Effect of NaHCO; on tone and motility of 
the pyloric sphincter as recorded by the 
inductograph. J. P. QUIGLEY AND HoRTENSE 
LouckEs*. Div. of Physiology, Univ. of Ten- 
nesse, Memphis. 

Employing the pyloric inductographic method 
of Brody and Quigley (J. Lab. Clin. Med. 29: 863, 
1944), we recorded the influence on pyloric sphine- 
ter activity produced by the introduction of 7% 
NaHCO; solution into the stomach of normal, 
fasting, unanesthetized dogs trained to cooperate 
in these studies. Under experimental conditions, 
NaHCO; in the stomach markedly increases 
pyloric sphincter tone and the amplitude of con- 
tractions. NaHCO; will frequently initiate mo- 
tility of the sphincter if it enters the stomach 
while the sphincter is quiescent. The effectiveness 
of NaHCO; in the moderate range of doses on 
pyloric sphincter activity is greatest with larger 
amounts of NaHCOs;, smaller quantities produced 
a similar but less marked effect. The same volumes 
of physiological saline introduced into the stomach 
produced little or no effect on pyloric activity. 
These observations with the pyloric inductograph 
confirm our previous studies (Federation Proc. 12: 
110, 1953) with the tandem balloon technic. Con- 
trary to the previous claims that NaHCO; ‘props 
open’ the pyloric sphincter, our studies demon- 
strate that NaHCO; actually makes the sphincter 
more active and interferes with gastric evacu- 
ation. However, NaHCO; hastens gastric empty- 
ing despite the augmented sphincter activity. 
(Supported by a grant from the U. S. Public 
Health Service.) 
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377. Effects of acute anemia on splanciinic 
circulation. Murray Rasinow1tz*, E:.ior 
Rapaport*, Hrrosut Kurpa* and Liwis 
Dexter. Dept. of Medicine, Peter Bent Brisham 
Hosp. and Harvard Med. School, Boston, Mass. 
Acute anemia without shock was produced in 7 

dogs anesthetized with chloralose by withdrawal 

of blood and its simultaneous replacement with an 
equal volume of 6% dextran. Simultaneous deter- 
minations were made of the estimated hepatic 
blood flow (EHBF) by the bromsulfalein method 
and of the cardiac output by the direct Fick 
method. The EHBF increased from an average 

control value of 818-1407 cc/min/m? (om = 91) 

when the hematocirt fell below 20. The highly 

statistically significant elevations 
ranged in individual dogs from 1.44-1.96 and 

averaged 1.69 times the control values (¢ = 0.07). 

The cardiac index rose from an average initial 

value of 3.3-6.7 1/min/m?. This change after 

anemia ranged from 1.51-2.96 times the control 

values of each dog with a mean of 2.13 (¢ = 0.15). 

The difference in the ratio of anemia to control 

levels of the cardiac index compared to the ratio 

of these levels of EHBF could not be demon- 
strated to be statistically significant when sub- 
jected to ¢ test analysis. The stroke output paral- 
leled the rise in cardiac output; the total systemic, 
pulmonary, and splanchnic resistances decreased 
proportionately to the increase in flows. The 
mixed and splanchnic A-V oxygen differences fell 
to 3 control values. Despite the elevated flows, 
the total and splanchnic percentage of oxygen 

extractions were augmented approximately 50% 

with anemia. No significant changes were observed 

in either total or splanchnic oxygen consumptions. 

These results indicate that splanchnic blood flow 

and cardiac output increase immediately after the 

production of anemia when the blood volume is 
not diminished. 


378. Factors governing long-term (static) 


pressure-volume characteristics of the 
lungs. Epwarp P. Raprorp, JR., NEVILLE 
LEFCOE AND JERE MEap (introduced by J MES 
L. WHITTENBERGER). Dept. of Physiv'ogy, 
Harvard School of Public Health, Boston, Ma:s. 
When lung volume changes are produced sl: wly, 
air and tissue frictional resistances are minim zed, 
and corresponding pressure changes relat» to 
static or quasi-static forces. These long- erm 
pressure-volume properties have been studi: d in 
cat, dog and rat lungs. Air inflation of isol: ted, 
air-free lungs in all species shows marked ijys- 
teresis, i.e. inflation requires much greater t: .ns- 
mural pressures than deflation at compa. ble 
volumes. This discrepancy between inflation and 
deflation is partially time-dependent; dv ving 
inflation, equilibration at any fixed volum: or 
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pressure may require up to 40 min. Hysteresis is 
usu::lly absent when air-free lungs are inflated in 
sali:e at 25°C, and volume equilibrium at constant 
pressure is reached in about 3 min. Additional 
stucies carried out in Ringer-Locke’s solution at 
37°, on lungs in situ with the chest open, and on 
isol::ted strips of pleura, lung parenchyma and 
bro:.chi, justify the following tentative conclu- 
sions. The pressure-volume curve on deflation 
fron: maximal inflation depends chiefly on the 
elastic fibers of lungs and bronchial system. These 
elenients themselves are perfectly elastic, but even 
with inflation from the relaxation volume of the 
lungs in the intact chest, hysteresis is demon- 
strable. This residual hysteresis may be due to 
properties of the bronchial smooth muscle, to 
opening of previously closed bronchioles or alveoli, 
or to other complex geometric factors. Collapse of 
the lungs permits bronchiolar closure at some 
point; on reinflation the surface properties of these 
structures lead to marked hysteresis. During 
inflation from the air-free state, surface tension at 
the lobular or alveolar level becomes important. 
The effects of these mechanical factors on uneven 
pulmonary ventilation in normal and pathologic 
conditions will be discussed. 


379. Determination of cerebrosides in rat 
brain. NorMAN S. RapDIN AND JAMES R. BROWN 
(introduced by Wiiu1am B. BrapDLey). Radio- 
isotope Unit, Hines Hosp. for Veterans, Hines, 
and Dept. of Biochemistry, Northwestern Univ. 
Med. School, Chicago, Ill. 

Previously described methods for determina- 
tion of cerebrosides rely on solvent extractions 
for obtaining a fraction sufficiently pure for analy- 
sis of the carbohydrate component. These frac- 
tions are obtained with indeterminative losses 
and include other carbohydrate lipids, such as 
cerebron sulfate and gangliosides. We extract rat 
brains by the method of Folch et al. (J. Biol. 
Chem. 191: 833, 1951), pass the washed lipid ex- 
tract through a column of mixed ion exchange 
resins, evaporate to dryness, extract with pe- 
troleum ether to remove neutral lipids, and 
analyze the insoluble residue by a modified 
anthrone method. The crude cerebrosides are 
hea'ed with phosphoric acid and then with an- 
throne in sulfuric acid. The phosphoric acid 
solubilizes the lipids, obviating the need for 
preliminary hydrolysis and extraction of the fatty 
aci 3 and sphingosine. 


380. Transport of absorbed dietary fat from 
i. testine of the dog. A. J. RAMPONE* AND J. 
H AnNEGERS. Dept. of Physiology, Northwestern 
U xiv. Med. School, Chicago, Ill. 

P evious investigators have shown that in the 
tat the lymphatics are the major pathway of 
trai sport from the gut of absorbed dietary long 


AMERICAN PHYSIOLOGICAL SOCIETY 


115 


chain fatty acids and triglycerides. In the dog, 
however, this question appears unsettled and in 
neither species is it known with certainty whether 
the chemical form of lymph lipid varies in response 
to triglyceride and fatty acid ingestion. Accord- 
ingly, lymph was collected from thoracic duct 
fistula dogs which were fed once daily a can of 
commercial dog food (containing approximately 
15 gm of fat) either alone or with 50 gm of lard, 
oleic acid or palmitic acid. Lymph was collected 
every 6 hr. and an aliquot taken for analysis of 
total lipid (Foweather and Anderson), lipid phos- 
phorous (Gomori), free and total cholesterol 
(Schoenheimer and Sperry), free fatty acid 
(titrimetric procedure), and ‘neutral fat’ (by 
difference). The average 24-hr. lymph lipid outputs 
in 3 experiments on 2 dogs for each regime were: 
dog food alone, 16.3 gm; lard added, 44.5 gm; oleic 
acid added, 26.4 gm; palmitic acid added, 33.3 gm. 
Of the lipid recovered 94% + 0.02 (S.E.) was in 
the form of neutral fat regardless of the rate of 
fat absorption or the type of fat ingested. The 
results suggest that the lymphatics constitute the 
major pathway for the transport of absorbed 
triglycerides and a significant one for that of 
absorbed fatty acids and that the absorption of 
fatty acid involves its conversion to ‘neutral 
fat.’ 


381. 2,4-Dinitrophenol activated hydrolysis 
of adenosinetriphosphate by rat liver mito- 
chondria in the presence of versene. 
RicHarpb O. RECKNAGEL (introduced by RoBERT 
M. Berne). Dept. of Physiology, Western Reserve 
Univ. School of Medicine, Cleveland, Ohio. 
Reversibility of the 2,4-dinitrophenol (DNP) 

activation of the adenosinetriphosphate (ATP) 

hydrolyzing system of rat liver mitochondria has 
been demonstrated. The mechanism of the activa- 
tion phenomenon, however, remains obscure. 

Kielley and Kielley demonstrated the presence in 

liver mitochrondria of adenylate kinase (myo- 

kinase) and a specific ATPase which splits off 
only the terminal phosphate of ATP. Since the 
enzymatically catalyzed hydrolysis of ATP by 

DNP activated mitochrondria yields 2 m of in- 

organic phosphate per mole of ATP, it has been 

suggested that DNP exerts its action by bringing 
both these enzymes into activity with ATP 
through some unknown mechanism. However, the 
specific ATPase of Kielley and Kielley requires 
magnesium ion as a metal co-factor. Data will be 
presented which show that rat liver mitochrondria, 
in the presence of versene (conditions in which 
free magnesium may be assumed to be absent) 
still react maximally when DNP is added. This 
result suggests that the DNP activated hydrolysis 
of ATP by rat liver mitochrondria does not occur 
via ATPase plus adenylate kinase. It has also been 
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observed that versene protects the DNP activated 
system against the destructive effects of distilled 
water. 


382. Stimulation of ammonium excretion and 
urine acidification without change in acid- 
base balance. ARNOLD S. RELMAN AND WIL- 
LIAM B. Scuwartz (introduced by ALBERT H. 
HEGNAUER). Depts. of Medicine, Boston Univ. 
School of Medicine and Tufts College Med. School, 
Boston, Mass. 

The present experiments were undertaken to 
determine whether infusion of the sodium salt of a 
rapidly excreted anion will increase ammonium 
excretion if a stimulus for sodium retention exists. 
Approximately isosmotic solutions of sodium 
sulfate were administered intravenously to nor- 
mal control subjects and to others previously 
prepared with low-sodium diets and/or oral ad- 
ministration of Compound F acetate. To avoid 
any reduction in blood bicarbonate or pH, re- 
sulting from dilution, sodium bicarbonate was 
added to the infusion in concentrations of approxi- 
mately 25 to 35 mEq/l. Infusion of sodium sulfate 
into normal controls produced little or no change 
in urine pH and ammonium excretion. In contrast 
to these results, administration of the same sul- 
fate loads to the experimental subjects promptly 
increased ammonium excretion by 30-60 wEq/min. 
and sharply reduced urine pH to below 5.0. In none 
of the experiments was there any significant alter- 
ation in blood px or bicarbonate concentration. 
That the increased ammonium excretion was 
probably not simply a passive consequence of the 
urine pH change has been demonstrated by previ- 
ous studies. These observations indicate that 
ammonium excretion may be increased, and the 
urine acidified, quite independently of the acid- 
base balance of the body. When sodium reabsorp- 
tion is augmented during loading with a rapidly- 
excreted anion, increased ammonium excretion 
and urine acidification is apparently a result of 
increased exchange of sodium for hydrogen and/or 
ammonium ions. 


383. Tension-length relations of aortic rings. 
J. W. Reminaton. Dept. of Physiology, Med. 
College of Georgia, Augusta. 

An apparatus was constructed to record optically 
the simultaneous changes in tension and length as 
aortic rings were stretched at different rates of 
speed. When the resulting tension rise was 1 
gm/sec. or more, the stretch curves showed hys- 
teresis loops. These loops were largely insensitive 
to rates of stretch, and were predominantly the 
result of a large tension fall in the first 10 msec. of 
reduction in length as stretch was released. With 
successive stretches having the same initial and 
peak lengths, the ascending limb of the loop 
showed progressively less tension for given length 
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values until finally (after 3-10 stretches) a stable 
curve was attained. As long as the maximal stretch 
remained the same, the descending limb of the 
loop remained almost constant. An increase in the 
peak stretch produced a lowering of the tension 
values of the descending limb, and hence those of 
the whole stable loop which was reached after re- 
peated stretches. The peak stretch therefore set 
the values for both ascending the descending limbs 
of the stable loop. Vasotonic drugs affected the 
first ascending limb only, having no effect on the 
descending limb or the stable loop later developed. 
The hysteresis behavior of femoral artery, liga- 
mentum nuchae, and an aorta putrefied for 20 
days were qualitatively identical to that of the 
fresh aorta. (Supported by grants from the Natl. 
Heart Inst., PHS, and the Life Insurance Re- 
search Fund.) 


384. Temporal course of failure of ganglionic 
transmission after post-ganglionic nerve 
section. JOAQUIN REMOLINA* AND G. H. 
AcHESON. Dept. of Pharmacology, Univ. of 
Cincinnati College of Medicine, Cincinnati, 
Ohio. 

The right hypogastric nerve, in cats, was 
aseptically cut as far from its ganglion as possible. 
At different intervals after the operation the pre- 
ganglionic trunks of both circulated inferior 
mesenteric ganglia were simultaneously stimu- 
lated with supramaximal electric pulses (usually 
1 msec.), and the 8, spike potentials recorded from 
the central stump of the severed nerve were com- 
pared with those from the previously uncut one, 
in the same animal. As soon as the 2nd day after 
section the cut side showed a decrease in the spike 
height when the stimulation frequency was raised 
to 15 eps, while the spike of the control side re- 
mained unaffected. This fatigability increased in 
the following days and became apparent even to 
frequencies as low as 0.5 eps. By the 4th day 
there was a decrease in the spike of the cut side, 
to single pulses, which progressed, along with the 
other changes, to reach its maximum betwee: the 
2nd and 3rd weeks, when the transmission was 
nearly completely blocked. The decrease in spike 
size was paralleled by an increase in the )ost- 
tetanic potentiation of the response (the pote tial 
response remaining less than that of the control), 
which suggested a relative increase of the sub- 
liminal fringe. Later a gradual recovery ‘ook 
place. The preganglionic trunks were ab!: to 
follow 15 cps without any change; the same was 
true of the directly stimulated hypogastric nerves 
of both sides, at least during the first 3 weeks ::fter 
section. 


385. Permeability and structure of inert 


porous membranes. EvuGEnE M. ReE*KIN 
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(introduced by Howarp J. Curtis). Biology 

Dept., Brookhaven Natl. Lab., Upton, N.Y. 

The diffusion of tritium-labelled water and a 
ser'es of organic nonelectrolytes of graded mo- 
lecular sizes (urea, glucose, antipyrine, sucrose 
and raffinose) through cellophane membranes of 
different porosities was studied by means of a 
simple diffusion cell. Permeability to the hydro- 
static filtration of water, total water content and 
thickness were also measured. From these data, 
values for average pore radii were obtained (ca. 
18 A, 29 A and 70 A for the 3 membranes studied) 
and the apparent diffusion area in each membrane 
of each diffusing substance was calculated. These 
areas decreased with increasing molecular weight 
in accordance with predictions based on the 
frictional effects between the diffusing molecules 
and the walls of the pores. Agreement of the pres- 
ent results with those obtained by Pappenheimer 
etal. (Am. J. Physiol. 167: 13, 1951) for the diffu- 
sion of lipid-insoluble materials through the 
capillary endothelium substantiates 1) their con- 
clusion that such substances penetrate the capil- 
lary wall via a system of pores and 2) their esti- 
mate of the dimensions of these pores. (Research 
carried out at Brookhaven National Laboratory 
under the auspices of the U. 8. Atomic Energy 
Commission.) 


386. Diuretic action of Pyribenzamine. A. A. 
Renzi,* Martua GILMAN* AND ROBERT GAUNT. 
Research Dept., Ciba Pharmaceutical Products, 
Inc., Summit, N. J. 

Considerable clinical literature indicates that 
under certain conditions antihistamines, including 
Pyribenzamine (H. MusHLIN, personal communi- 
cation), can exert a diuretic action. Experiments 
reported here were designed to study this phe- 
nomenon in animals with particular reference 
to Pyribenzamine, N,N-Dimethyl-N-benzyl-N- 
(alpha-pyridyl)-ethylene diamine-HCl. Routine 
tests were performed on adult male rats, given 3 
m!/100 em? body surface of 0.9% NaCl solution by 
stomach tube. Drugs tested were given subcu- 
taneously at the time of fluid loading and figures 
quoted below represent the % excretion of the 
administered fluid load and total sodium excreted 
after 60 min. PBZ dosage: 0.5 mg/100 gm; Pitressin 
tannate: 50 mu/100 gm. 


Treatment No. Water Na Excreted 
Rats Excreted mEq X 10 


None 42 32.1 4.30 
Pyribenzamine 29 70.3 7.28 
Pi:ressin 14 12.3 3.04 
PEZ + Pitressin 6 45.0 3.35 
Acrenalectomized 12 11.8 2.20 
Adx. + PBZ 12 312 2.23 


The results show that under the circumstances 
used PBZ acts as a highly effective diuretic both 
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in normal and adrenalectomized rats. Other anti- 
histaminics tested to date havea similar but weaker 
activity. Studies on the mechanism of action of 
such drugs will be reported. 


387. Experimental ‘eclampsia-like’ syndrome. 
A. A. Renzi*, Martua GILMAN* AND ROBERT 
Gaunt. Research Dept., Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 

The authors (Am. J. Physiol. 175: 313, 1953) 
have previously confirmed the work of Masson, 
Corcoran and Page showing that when a kidney 
extract containing renin was given DCA-hyper- 
tensive rats, a fatal hydropic syndrome developed 
which bore some resemblance to eclampsia. In 
addition, it was found that the devastating effects 
of renin in such circumstances could largely be 
prevented by the simultaneous administration of 
Apresoline (1-hydrazinophthalazine). In a further 
study of the interaction of renin, Apresoline and 
other compounds, it was found that renin, given 
subcutaneously, did not elevate the already high 
blood pressures of treated rats; hence its dele- 
terious effects were presumably not due to its 
pressor action. Apresoline, however, always re- 
duced blood pressure when given alone or with 
renin but it is not clear that it thereby protected 
against renin. Cc, and Cpan were reduced to a 
fraction of normal values in hypertensive animals 
given renin. Apresoline partially prevented this 
effect. Apresoline did not clearly prevent the 
characteristic effects of renin (edema etc.) in 
nephrectomized hypertensive rats. In normal rats, 
Apresoline antagonized the pressor but not the 
diuretic effects of renin. In adrenalectomized 
hypertensive rats, renin did not cause marked 
but was toxic (e.g., hypothermia). 
Apresoline prevented the hypothermia without 
causing conspicious alterations in water exchange. 
Regitine (0.1 mg/100 gm), Pendiomide (0.2 mg/100 
gm) or Pyribenzamine (0.5 mg/100 gm) did not 
show Apresoline-like protective actions against 
renin. Apresoline probably protects against renin 
in hypertensive rats largely but not entirely by 
maintaining renal functions. 


388. Neurohistological evidence for mono- 
humoral excitation and inhibition of the 
neuron. ERNest RetTzuarr (introduced by 
Rospert GESELL). Physiology Lab., Univ. of 
Michigan, Ann Arbor. 

Evidence is presented as additional support of 
the concept of polar function of the neuron. Ac- 
cording to this theory the dendritic end of the cell 
is excitatory and the axon hillock region is in- 
hibitory. Synaptic negativity resulting from im- 
pulses impinging on the excitatory pole increases 
the potential difference between the dendrites and 
the axon hillock region which increases the 
strength of the existing neurocellular current. Im- 
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pulses impinging on the axon hillock area oppose 
and reduce the polar potential and the neuro- 
cellular current (GESELL, Ergebn. Physiol., 43: 
477-639, 1940; GEsELL AND Dontas, Am. J. 
Physiol., 170: 690-716, 1952). The paired Mauth- 
ner’s cells of Teleost display synaptic relation- 
ships with the VIII nerve afferents in agreement 
with polar function. Three types of direct con- 
nections have been observed: 1) afferents to the 
lateral dendrite and cell body of the homolateral 
cell. 2) Afferents to the axon hillock region of the 
contralateral cell. $3) Branched single afferents 
ending both on the lateral dendrite and cell body 
of the homolateral cell as well as on the axon 
hillock region of the contralateral cell. An indirect 
relationship by way of the vestibular nuclei has 
also been found. Afferent fibers from these nuclei 
and on the ventral dendrite of the homolateral 
Mauthner’s cell and on the axon pole of the 
contralateral cell. An axon cap constituted of both 
heavy and fine fibers was found to wind spirally 
around the axon hillock region, the heavy fiber 
portion from the direct VIII nerve afferents, the 
fine fiber portion from the vestibular nuclei. It is 
suggested that stimulation of the VIII nerve 
receptors would theoretically result in simultane- 
ous excitation of the homolateral Mauthner’s cell 
and inhibition of the contralateral cell (RETZLAFF, 
J. Comp. Neurol., in press). The ending of a single 
branched afferent fiber on the dendritic pole of 
one Mauthner’s cell and the axonic pole of the 
opposite cell indicates that a single neurohumor is 
employed for the purpose of excitation and of 
inhibition. 

389. Paper chromatographic studies of the 
urinary alpha-ketolic metabolites of 
adrenal cortical hormones. E. M. RicHarp- 
son*, J. C. ToucHsToNE* anp F. C. Douwan. 
William Pepper Lab. of Clinical Medicine, 
Hosp. of the Univ. of Pennsylvania, Philadelphia. 
Identifications were made of the major alpha- 

ketolic steroid metabolites found in urine after 

oral administration of hydrocortisone (F), cor- 
tisone (E), 11-desoxy-17-hydroxycorticosterone 

(S), corticosterone (B), 11-dehydrocorticosterone 

(A), and 11-desoxycorticosterone (DOC) to indi- 

viduals with severe adrenal cortical insufficiency. 

Following hydrolysis by glucuronidase and acid, 

the metabolites were extracted with chloroform 

and separated by the paper chromatographic 
procedure of Burton, Zaffaroni and Keutmann. 

Identification procedures included, in addition to 

other studies, the running rates in various solvent 

systems as the alcohol and the acetate, reaction 
with blue tetrazolium, and phenylhydrazine, the 

Pettenkoffer reaction, absorption spectra in con- 

centrated sulfuric acid, and in 8 instances, infra- 

red spectrometric analysis, done through the 
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courtesy of Dr. Thomas Gallagher. Results: he 
‘tetrahydro’ derivative of each of the 6 compounds 
was found in relatively large amounts in the uri- 
nary extract after administration of the parent 
compound. In the 5 analyzed by infra-red ab- 
sorption, the 3-alpha-hydroxy-normal configura- 
tion was indicated. In addition, interconvertibility 
of the hydroxy] and ketone substituents at carbon 
atom 11 was demonstrated for corticosterone and 
11-dehydrocorticosterone as well as for cortisone 
and hydrocortisone, by the identification of the 
transformation product and its ‘tetrahydro’ de- 
rivative in urinary extracts. The urine of subjects 
given ACTH has been demonstrated to contain 
various alpha-ketolic steroids previously de- 
scribed by others as present in urine but, in addi- 
tion, the ‘tetrahydro’ form of corticosterone has 
been identified by running rates, absorption 
spectra in sulfuric acid, lack of absorption of ultra- 
violet light at 245 my and negative Porter-Silber 
reaction. 


390. Comparison of CO and QO, methods for 
estimating pulmonary diffusing capacity. 
R. L. Riey, R. E. Forster, J. E. Coun*, W. A. 
Briscor* aNd W. S. BuiakEeMorRE*. Dept. of 
Physiology and Anesthesiology, Grad. School of 
Medicine, Univ. of Pennsylvania, Philadelphia, 
and Dept. of Environmental Medicine, Johns 
Hopkins Univ., Baltimore, Md. 

Diffusing capacity was estimated simultane- 
ously by the low O2 method of Lilienthal, Riley 
etal. and by the steady state CO method of Filley, 
in 2 subjects with normal pulmonary function and 
5 with abnormal distribution and diffusion. Two 
were studied at rest and 5 during treadmill exer- 
cise. In both methods arterial Pco2 was considered 
equal to elveolar Pecos, and alveolar Po: and Pco 
were calculated. Fairly good agreement between 
the 2 methods was found in all but 2 of the 14 
comparisons, the CO diffusing capacities tending 
to be somewhat lower than the O, values. Theo- 
retical analysis shows that the percentile erro” in 
the O2 method decreases as the diffusion gradient 
increases. This method is therefore at its | est 
when applied to patients with impaired diffusion 
or normal subjects during strenuous exercise. ‘he 
percentile error in the CO method is increasec by 
a high ratio of dead space to tidal volume, a ow 
fractional uptake of CO and probably by }0r 
intrapulmonary mixing of gases. Error due to 
backpressure of CO in pulmonary capillary b! \od 
is difficult to estimate. The CO method is at its 
best in normal subjects and is equally accurate on 
a percentile basis, in resting or exercising subje ts. 


391. Actomyosin reactions. JANE SANDS Rc 3B. 
Dept. of Pharmacology, State Univ. of New ¥ ork 
Med. College, Syracuse. 

While endeavoring to discover causes for v ri- 
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abi'ity in the behavior of actomyosin threads 
(H: yashi type), shortening was observed which 
wa not due to elastic recoil or to ATP. Various 
ag ats, (e.g. salts, glycosides, alcohol, histamine, 
etc ) triggered this shortening. When such shorten- 
ing was complete, addition of ATP brought about 
sti’! further shortening, which in some instances 
exceeded that anticipated from ATP alone. 
Using a Beckman DU Spectrophotometer, the 
ab: orption of skeletal actomyosin has been found 
to be maximal at 277 mu. This peak shifts with pH 
in a manner similar to tyrosine, already estab- 
lished by Sizer and Peacock. When ATP (maxi- 
mum absorption 260 my) is combined with acto- 
myosin the resulting curve differs in some respects 
from one obtained by simple addition of curves 
for ATP and for actomyosin. The various agents 
which trigger shortening also modify the ab- 
sorption curve. A relationship between absorption 
and shortening is not established nor is it known 
whether more than one mechanism of shortening 
exists. 


392. Role of the vasa nervorum, in cardiac 
referred pain. JosEPpH T. Roserts. Univ. of 
Buffalo School of Medicine and VA Hosp., 
Buffalo, N.Y. 

The vasa nervorum of the nerves in the left arm 
have been watched with the quartz rod trans- 
lumination technic in 7 dogs and several rabbits, 
during ligation of an exposed anterior descending 
coronary artery. Within 3 min. after ligation of 
the coronary artery, usually within 30 sec., the 
vasa nervorum in the left arm constricted in a 
manner resembling that seen in earlier experi- 
ments with the application of epinephrin to the 
nerve. This occurred in all these experiments. In 
3 of the dogs, release of the ligature on the coro- 
nary artery was followed in about 30 sec. by dila- 
tion of the vasa nervorum in the arm in a manner 
similar to that with the application of nitroglycer- 
ine in earlier studies. In 2 of these dogs, this change 
in the calibre of the vasa nervorum was a reversi- 
ble one which could be seen on 3 and 5 experiments 
by constricting and releasing the ligature on the 
coronary artery. This evidence adds support to 
the theory of explaining cardiac referred pain as 
due to vasospasm in the vasa nervorum of the 
soinatic tissues. This theory was proposed by 
Roberts (Amer. Heart J., 1948) after experiments 
showing that the local blood supply of nerves is 
necded for the normal function and structure of 
ne'ves. Our work has also shown that vasa 
he vorum respond to many drugs and other 
sti nuli, and that cardiac pain may be relieved in 
80)1e patients by local anesthesia in the area of 
ref -rral. 


39... Electron microscope study of an inverte- 
trate synapse. J. Davip RosBertson (intro- 
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duced by Kennetu E. Jocuri). Dept. of Pathol- 

ogy and Oncology, Univ. of Kansas Med. School, 

Kansas City. 

A physiologically polarized synapse is formed in 
the crayfish (Cambarus clarkii) abdominal ganglia 
by the side-to-side apposition of the presynaptic 
median giant fibers with the postsynaptic third 
root giant fibers (Proc. Soc. Exper. Biol. & Med. 
82: 219, 1953). The postsynaptic giant fibers ex- 
tend numerous’ minute  pseudopodium-like 
processes through the combined giant fiber 
sheaths into presynaptic Schwann cytoplasm 
where the processes measure up to 10-15 w in cross 
section. These axoplasmic processes are enveloped 
completely by the postsynaptic axolemmal 
membrane which appears as a double membrane of 
the order of less than 300 A in thickness. The 
postsynaptic axolemmal membrane is, by this 
means, brought into fairly close contiguity with 
the similar double presynaptic axolemmal mem- 
brane of the median giant fiber. However, it does 
not fuse with the latter and in some areas is sepa- 
rated from it by a distance of the order of several 
tenths of a micron. This intervening space appears 
to contain Schwann cytoplasm and very rare 
concentrically lamellated oval or round bodies of a 
type seen in great profusion in the postsynaptic 
exoplasm of the synaptic processes. The axoplasm 
of the processes is packed with large numbers of 
these bodies which consist of many thin concen- 
tric lamellae. The bodies measure from 500 A to 
several tenths of a micron in diameter. Inter- 
spersed between the lamellated bodies are numer- 
ous discrete aggregates of very electron dense 
particles measuring circa 100-150 A in diameter. 


394. Salt conservation by kidneys and sweat 
glands in men. Sip Rosinson. Dept. of Physi- 
ology, Indiana Univ., Bloomington. 

Sodium chloride deficiency in man results in salt 
conservation by reduction of salt excretion in both 
urine and sweat. A comparison was made of the 
time relations of the renal and sweat gland re- 
responses of 4 men to salt deficiencies produced by 
sweating at 0.8-1.2 kg/hr. during walks at 5.6 
km/hr. up a 2.5% grade on the treadmill in a room 
temperature of 46°C. Salt deficiencies of 113-407 
mEq, incurred gradually by sweating during 
6-hr. walking experiments in the heat, were ac- 
companied by rapid reductions of the subjects’ 
urinary chloride output beginning i: the 2nd hr.; 
the output declined gradually te values of 0.5-2.5 
mEq/hr. by the 6th hr. In the same experiments 
the men’s sweat chloride concentrations during 
the 6-hr. periods were not altered by the varying 
degrees of salt deficiency from corresponding 
values found in control experiments. In 25-hr. 
experiments salt deficiencies of about 130 mEq 
were produced during the first 3 hr. by walking in 
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the heat; the men rested in a cool environment 
thereafter except for three 1-hr. work periods in 
the heat for sweat collections in the 8th, 14th and 
25th hr. Reduction of urinary salt output was 
rapid as in the 6-hr. work experiments. Chloride 
concentrations in sweat secreted successively in 
the 2nd, 8th, 14th and 25th hr. of these experi- 
ments were 39, 29, 28, and 21, and 38, 35, 33, and 
25 mEq/1. for subjects G.F. and B.R. respectively. 
These data indicate that the latent periods of the 
salt-conserving responses after the beginning of 
gradually induced salt deficiencies are about 2 hr. 
for the kidneys and 8-25 hr. for the sweat glands. 


395. Flow through collapsible tubes: aug- 
mented delivery due to increased outflow 
resistance. S. Ropsarp. Cardiovascular Dept., 
Med. Research Inst., Michael Reese Hosp., 
Chicago, Ill. ° 
Flow patterns through collapsible tubes may 

differ markedly from those obtaining for rigid 
tubes. Thus, partial narrowing of a collapsible 
tube may result in repetitive closing and opening 
of the tube (flitter) with fragmentation of the 
stream, murmur production, and marked energy 
losses (Am. Heart J.46:715, 1953). In such systems, 
the addition of a resistance at the outflow tube 
may have no effect on flow, or may even result in a 
marked increase in efflux. Three types of distal 
resistance were used: an overflow column set at 
specified heights, a set of graded orifices and a 
second collapsible tube. In general, an increase in 
distal resistance had, despite the reduction in 
effective pressure head, no effect on flow. As the 
distal resistance was raised to critical levels the 
flow increased significantly, doubling in some 
eases. This apparent paradoxical effect was seen 
to be related to the inhibition of flitter in the col- 
lapsible tube. The enhanced flow thus results from 
the increased lateral (distending) pressure pro- 
duced by the distal resistance; the greater cross- 
section area of the collapsible tube operates to 
reduce the velocity of the stream, and flitter 
ceases. The energy formerly dissipated in the 
flitter process is now available for fluid delivery. 
These findings suggest that under certain con- 
ditions, flow through a stenotic orifice or tube may 
be enhanced at reduced energy cost by increasing 
the pressure beyond the stenosis. Thus, for ex- 
ample, in aortic or pulmonic stenosis, distal 
hypertension was shown, in model experiments, to 
inhibit murmur production and improve the 
efficiency of the pump. 


396. ‘Valves’ and ‘stenosis’ induced by flow 
patterns in vitro. Stmon Ropsarp. Cardio- 
vascular Dept., Med. Research Inst., Michael 
Reese Hosp., Chicago, Ill. 

We have previously demonstrated that ‘valvulo- 
genesis’ and progressive ‘stenosis’ can be induced 
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in dogs and chicks by alterations in streamlines 
(XIX Internat. Physiol. Cong., 19: 710, 1953), 
Similar effects have now been produced in vitro, 
A uniform flow of water is maintained through a 
channel cut in a plaster matrix, the side walls 
being lined with silicone putty. A glass plate 
covers the matrix, permitting continuous observa- 
tion. Streamlines are visualized with permanga- 
nate crystals. Flow gradually produces changes in 
the thickness of the silicone layer, with the de- 
velopment of a cushion; a second cushion usually 
develops on the opposite wall, and the two pads 
may practically obliterate the lumen (stenosis). 
Usually the downstream ends of the cushions be- 
come flattened, then hollowed out, and a valve- 
like structure develops, arranged to inhibit 
regurgitant flow. Pressure-velocity relationships 
account for these processes. The cushions and 
valves form particularly at sites of narrowing of 
the stream, at confluences, and at sites of rapid 
pressure drop. Thus at sites of high velocity the 
lateral pressure is reduced; the walls are permitted 
to extend into the lumen, producing cushions. At 
the distal end of the cushion where the streamlines 
separate from the wall, the region of stagnation is 
characterized by an increased pressure; hollowing- 
out occurs, forming a sinus and fashioning a valve. 
Similar mechanisms depending on streamlines and 
pressure-velocity relationships may play signifi- 
cant roles in in vivo valvulogenesis and in the 
progression of stenotic lesions of vessels and 
valves. 


397. Observations on the nature of uneven 
distribution of inspired air in the lungs. 
ALBERT Roos, JEROME P. Murpuy* anp Hans 
A. Dauustrom*. Washington Univ. School of 
Medicine, St. Louis, Mo. 

Studies were made during oxygen breathing at 
controlled volumes to elucidate the nature of un- 
evenness of alveolar ventilation in man. a) When, 
in normals, mean expired [Nz] had reached 2-3%, 
1 large (2000 cc) in and expiration was mide. 
Mean [N,] of subsequent 2 or 3 breaths was sig:ifi- 
cantly higher than that of the deep expiration. 
Most of this extra nitrogen could not have come 
from the blood but must have left a relatively 
stagnant ‘diffusing’ area, whose contribution ad 
been stepped up by the increased nitrogen grad'ent 
between it and the ventilating compartmcat, 
caused by the large oxygen inspiration. b) Wlien, 
in emphysema, the breath was held for as litt). a8 
10 sec., 30-40% more nitrogen came out in the 
following expiration than was anticipated without 
breathholding. Both here and in normals 3 <e¢. 
breathholding had already appreciable effect. ¢) 
Even a few seconds increase in expiration time iD 
emphysema increased the amount of nitrogen re- 
moved, due to progressive elevation of all points 
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of ‘he alveolar ‘plateau’. Large breaths actually 
hac higher mean [N,] than preceding smaller ones, 
because they took longer.—All this points to 
gre it importance of time and of gas mixing inde- 
perident of respiratory movements. A simple serial 
sys'em (rather than a parallel one) having lowest 
turnover rate furthest from the mouth, explains 
all observations. Such a system allows in patients 
ani normals to predict mean [Nz] of any breath 
(breath number unknown) from the slope of the 
‘pluteau’ of the preceding breath. 


398. Effects of isonicotinic acid hydrazide in 
rats fed diets deficient in niacin or pyri- 
doxine. FRED Rosen (introduced by NaTHAN 
MittMaNn). Ortho Research Fndn., Raritan, N. J. 
Structural relationships between isonicotinic 

acid hydrazide (IAH), niacin, and pyridoxine 
suggested that the antituberculous drug might act 
as an antimetabolite against either of these vita- 
mins. In rats on a purified ration containing 10% 
casein but lacking niacin, IAH (50 mg % of diet) 
did not suppress growth, deplete the liver of 
pyridine nucleotides, or influence the excretion of 
N'-methylnicotinamide following an injection of 
l-tryptophan. Furthermore, IAH was without 
effect on the pyridine nucleotidase activity of rat 
liver. A marked depression in growth occurred in 
rats placed on a pyridoxine-deficient ration sup- 
plemented with 100 mg % of IAH; addition of 
pyridoxine to the ration prevented the weight loss. 
Xanthurenic acid (XA) was measured in the urine 
following the administration of 1-tryptophan. In 
the control rats (basal diet, no pyridoxine), the 
average excretion of XA was 3 times the amount 
found in the urine of the animals who received the 
same diet plus IAH. Compared to IAH, the 
pyridoxine antagonist desoxypyridoxine (50 mg %) 
fed for 1 week only, did not affect weight but 
caused the excretion of large amounts of XA. 
Thus, whatever the mode of the competitive 
action between IAH and pyridoxine may be, one 
important implication of these studies is that the 
toxic effects obtained with IAH are not related to 
some of the symptoms heretofore considered 
characteristic of pyridoxine deficiency in the rat. 


399. Steroidogenesis by isolated ACTH-stimu- 
lated calf adrenal glands irradiated during 
perfusion. G. RosENFELD,* F. Unaar,* R. 
DorrMaAN AND G. Pincus. Physiology Div., 
Naval Med. Research, Inst., Bethesda, Md., and 
Worcester Fndn. for Exptl. Biology, Shrewsbury, 
Mass. 

Perfusion of 4 calf adrenals with a liter of 
homologous blood containing 1 v/l/hr. of ACTH, 
an! concurrent perfusion of 4 contralateral, un- 
stimulated, control adrenals resulted in an ap- 
preciably greater corticosteroid secretion by the 
ACTH-stimulated glands. Employing this tech- 
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nique, studies were conducted on the responsivity 
to ACTH of isolated calf adrenals, exposed to 4 x 
gamma radiation from Co® during perfusion, and 
on the responsivity of the unexposed contralateral 
controls. The data obtained indicated a signifi- 
cantly lower output of both hydrocortisone and 
corticosterone by the irradiated glands, as deter- 
mined by paper chromatography of the purified 
perfusate extracts. The secretion of these cortical 
hormones by the irradiated glands ranged from 
22%-85% less than the control values. Similar 
significant decreases in Porter-Silber chromogens 
ranging from 22%-96% were also observed. Thus, 
exposure of the isolated, perfused, ACTH-stimu- 
lated calf adrenal gland to radiation induced a 
partial depletion of its steroid-producing capacity. 
Model steroids, including DOC and Substance §, 
have been perfused through exposed and unex- 
posed glands to determine whether the diminished 
secretion during irradiation of such metabolically 
important corticoids as hydro-cortisone and 
corticosterone is related to a defect in the synthe- 
sis of the steroid nucleus, or in the activity of the 
118, 17a and 21 hydroxylases, or to a combination 
of these possible individual defects. 


400. Effect of acute and chronic administra- 
tion of heparin on plasma lipids in idio- 
pathic hyperlipemia. Ray H. RosENMAN* 
AND Meyer FriepMAN. Harold Brunn Inst., 
Mount Zion Hosp., San Francisco, Calif. 

During a 12-month interval the effect of heparin 
on plasma lipids was studied in an obese male with 
idiopathic hyperlipemia. Preceding a character- 
istic acute ‘abdominal crisis’, the plasma total 
lipids were 9260 mg/100 cc, total cholesterol 900 
mg/100 ce, phospholipids 1950 mg/100 cc. During 7 
days of hospitalization the patient received only 
intravenous fluids and electrolytes, and lost 21 
pounds. Total plasma lipids fell to 900 mg/100 ce, 
total cholesterol 280 mg/100 ce and phospholipids 
560 mg/100 ce. A progressive rise of plasma lipids 
occurred during the ensuing 4 months, at which 
time plasma total lipids were 2930 mg/100 cc, 
total cholesterol 456 mg/100 cc. Intravenous in- 
jection of heparin (50 mg) at that time led to re- 
duction of plasma turbidity, and 24 hr. later 
plasma total lipids had decreased to 1740 mg/100 
cc and total cholesterol 330 mg/100 cc. The ability 
of heparin to reduce the hyperlipemia and hyper- 
cholesteremia was repeatedly demonstrated. No 
such effect was obtained when heparin was given 
during the postabsorptive period after a fat meal. 
During the ensuing 6 months, biweekly subcu- 
taneous injections of heparin were given. Re- 
peated analyses (always obtained 72 hr. following 
the previous injection) showed progressive re- 
duction of plasma lipid levels, and they presently 
are approaching normal values, despite the 





122 


patient’s hyperphagia and excessive intake of 
dietary fat. Several investigators suggested that 
heparin accelerates the normal mechanism(s) for 
degradation of plasma lipoproteins. The results of 
this study suggest that 1) heparin injection in this 
patient, by normalizing the mechanism(s) for 
plasma lipid degradation, permits increased 
elimination of lipids from the plasma, and 2) the 
entity, idiopathic hyperlipemia, may represent an 
endogenous deficiency of heparin. 


401. Influence of bronchial tree structure on 
alveolar ventilation in the dog’s lung. B. B. 
Ross (introduced by W. O. Fenn). Dept. of 
Physiology and Vital Economics, Univ. of Roches- 
ter School of Medicine and Dentistry, Rochester, 
o£ 
Measurements were made of a plastic cast of the 

bronchial tree of the dog’s lung, including length 
and cross section of all the bronchi present. In 
addition, the terminal branches of the cast were 
counted. From these data an empirical equation 
was derived which allowed the prediction of the 
number of terminal branches (N) ultimately 
arising from a bronchus of any given size (A) at 
any distance from the carina (D). This equation 
is: N = KA'-*/(D + 2)°*. By assuming that each 
terminal branch transported equal total respired 
air volumes, a series of equations was derived by 
which it could be shown that the time required for 
the transport of air from the mouth to any alveolus 
varied directly with the length of the bronchial 
pathway involved. Since the bronchial path 
lengths varied from about 32-45 cm starting at the 
mouth, the alveoli supplied by long bronchial 
paths must receive deadspace air for a longer time 
during inspiration than the alveoli supplied by 
short pathways. Consequently, the more distant 
alveoli are less well ventilated than alveoli nearer 
the mouth. By the same reasoning, a theoretical 
curve of expired CO, concentration with time was 
constructed based on the differences in lengths of 
brochial pathways to different alveoli. 


402. Origin of the ERG in the isopod, Ligia 
occidentalis. P. R. Ruck* anp T. L. JauHn. 
Dept. of Zoology, Univ. of California, Los Angeles. 
The ERG of the Ligia compound eye in response 

to high intensity light flashes of } sec. duration 

or longer is triphasic, beginning with a negative 
on-effect, quickly followed by a positive deflection, 
then by a return to the base line during illumina- 
tion, and finally by a positive off-effect. Such 
responses are recorded with one active electrode 
subcorneally situated in the illuminated eye, the 
indifferent electrode in the dark eye. The receptor 
layer is the source of the ERG; the optic ganglion 
contributes nothing to it. The ganglion in Ligia is 
small and lies opposite the antero-ventral part of 
the eye; a thin razor blade may be passed normally 
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through the cornea, deep into the head, in su: hq 
way as to sever all nervous connections between 
the posterior ommatidia and the ganglion. Under 
these conditions the posterior retina responds 
exactly as before its isolation. Deganglionaiion 
was also accomplished by opening the head and 
dissecting the ganglion free from the retina; re- 
sponses of such isolated retinas likewise indicate 
that the ganglion does not contribute to the ERG. 
Histological study of the Ligia retinulae revealed 
that each ommatidium contains at least 2 clearly 
different receptor cell types each of which may be 
responsible for different components of the ERG. 
Results of this study are not in accord with find- 
ings of students of the insect ERG in which posi- 
tive components have been attributed to optic 
ganglion response. 


403. Preliminary experiments on the state of 
ealeium in lobster nerve. F. HERMANN 
RuDENBERG (introduced by N. K1LeErTMay). 
Dept. of Physiology, Univ. of Chicago, Chicago, IIl. 
Studies are in progress to determine which sub- 

stances bind nerve calcium. Work on other tissues 

suggests involvement of ribonucleic acid. Speed of 
preparation and high calcium content favor using 
lobster nerves. Calcium was measured by the 

Sendroy method, sodium and potassium flame 

photometrically and nucleic acids by the Ogur 

and Rosen method. Diluted nerve homogenates, 
with or without RNAase, were dialyzed against 
distilled water. The dialysate was analyzed for 

Ca, Na and K in triplicate, while the residue and 

a sample of undialyzed homogenate were analyzed 

for Ca, Na and K in triplicate and for nucleic acid 

in duplicate. Without RNAase about 45% of the 

Ca dialyzes out in 3 hr.; with RNAase (1 mg/ml) 

the amount out is increased by about 10%. DNA 

does not dialyze but RNA egress is enhanced by 
the enzyme. Na and K egress is not affected by 

RNAase, and is more rapid than that of Ca. At 

the termination of an experiment about 5% more 

K than Na has dialyzed out. It is concluded (hat 

much of the Ca of lobster nerve is bound, a! out 

10% being made dialyzable by RNAase. "his 

suggests, though it does not yet prove, that sme 

of the Ca in nerve is bound to RNA. Concentra ion 
ranges in terms of wet weight are; 24-32 m: % 

RNA, 51-57 mg % DNA, 1-2 mEq % Ca, 1 -20 

mEq % Na, 15-21 mEq % K and 85-89% w: ‘er. 

Sodium may be high due to inadequate rem val 

of blood. 


404. Variation in response to hypother aia 


induced by blood refrigeration. C. H. 

WitiramM RuwE AND Ricuarp H. Horn’. 1 ‘pl. 

of Physiology and Pharmacology, Univ. of I ‘ts- 

burgh School of Medicine, Pittsburgh, Pa. 

In hypothermia induced by blood refrigerat on, 
the physiological response of the animal will + .ry 
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wit 1 change in the region to which the cold blood 
is: turned. A series of 13 rabbits cooled to death 
by eturn of refrigerated carotid blood to the jugu- 
lar vein (Series I) was compared with a series of 7 
rabbits cooled to death by return of the cold blood 
to: he distal part of the same carotid artery (Series 
II). In series I, the temperature of the carotid 
blood, as it came from the body, at the time of 
de: th ranged from 18.7 C-13.2 C, with a mean of 
15.5 C. In Series II, the range was from 29.0 C- 
23.5 C, with a mean of 26.5 C. Rectal temperatures 
at ‘ime of death in Series I ranged from 27.0 C- 
21.2 C, with a mean of 24.2 C; in Series II the range 
was 34.8 C-26.3 C, with a mean of 31.6 C. The 
time until death in Series I averaged 3.2 hr. and 
ranged from 4.8 hr. to 1.8 hr.; in Series II, the 
mean time was 2.4 hr., with a range of 3.6-1.8 hr. 
Pulse rates declined progressively in both series, 
but electrocardiographic changes differed. In 
Series I, prolongation of P-R interval, QRS com- 
plex and S-T segment began relatively early in 
the experiments and increased progressively. In 
Series II, times of the various waves were often 
unchanged until shortly before death. 


405. Role of potassium in the protein- 
catabolic effect of cortisone and ACTH. 
J.J. Rupp,* K. E. Pascuxis anp A. CANTAROW. 
Div. of Endocrine and Cancer Research, Jefferson 
Med. College, Philadelphia, Pa. 

Conflicting reports have appeared in the litera- 
ture regarding the amelioration of the catabolic 
effects of adrenocortical steroids, by administra- 
tion of potassium. In view of the importance of 
this problem, the following experiments were 
carried out under strictly standardized conditions. 
Male rats were fed a constant diet by stomachtube 
for control periods and experimental periods of 7 
days each. The urinary nitrogen excretion was 
determined daily. During the experimental period 


the animals were divided into 5 groups and treated ° 


as follows: 1) 2.56 mg cortisone twice daily; 2) 
4 u ACTH twice daily; 3) KCL, 300 mg twice 
daily; 4) 2.5 mg cortisone twice daily, 300 mg KCL 
twice daily; 5) 4 u ACTH twice daily, 300 mg 
KCL twice daily. The administration of potassium 
chloride did not alter the degree of increase of 
urinary nitrogen excretion induced either by 
cortisone or by ACTH. 


406. Continuous measurements of aortic 
circumference. RosBert F. RuSHMER, RICHARD 
M. Exurs,* Atpen A. Nasn* anp Buss L. 
} tnLAYson.* Dept. of Physiology and Biophysics, 
(niv. of Washington, Seattle. 
he arterial system is generally regarded as an 

arl orization of relatively inert conduits, the ca- 

pa ity of which is determined largely by the blood 
prc ssure and the elasticity of the arterial walls. 

Ho vever, the pressure-volume relations of the ar- 
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teries can theoretically be altered by contraction 
or relaxation of the smooth muscle in the walls. 
Changes in the circumference of the aorta have 
been recorded in anesthetized and unanesthetized 
dogs as the blood pressure was altered by various 
drugs. The recording gauge consisted of a fine bore 
rubber tube (approximately 0.5 mm. i.d.), filled 
with mercury, and sealed with wires inserted into 
both ends. The rubber tubing encircled the aorta 
and was held under slight tension while the ends 
were fastened together. The two leads passed 
individually through the thoracic wall. Changes 
in length of the rubber tubing were indicated by 
changes in electrical resistance of the mercury 
column as recorded with Sanborn strain gauge 
amplifier and Polyviso. The patterns recorded 
from the rubber gauge closely resembled the 
arterial pressure pulse. In general, arterial blood 
pressure and the circumference described by the 
gauge varied in the same direction. However, 
evidence was obtained that the distensibility of 
the aorta may change in response to anesthesia 
and arterial hypotension. The smaller arterial 
branches are even more plentifully supplied with 
smooth muscle than is the aorta. Fluctuations 
in the pressure-volume relations of the arterial 
system would introduce errors in the estimation 
of the cardiac output by the pulse contour method. 
(This investigation was supported in part by 
research grants from the American Heart Associ- 
ation and the National Heart Institute of the 
National Institutes of Health, Public Health 
Service.) 


407. Effects of corn oil on the duration of 
action of barbiturates. R. L. RusseLu* anp 
B. A. WestTFALL. Dept. of Physiology and Phar- 
macology, Univ. of Missouri School of Medicine, 
Columbia. 

As it has been known for some time that certain 
of the barbiturates leave the blood stream for fat 
depots, an attempt was made to determine 
whether liquid fat added intraperitoneally or 
intravenously would alter the duration of the 
effect of the barbirurate in mammals. Three types ~ 
of experiments were performed. First, in order to 
determine whether barbiturates would leave 
brain tissue in favor of liquid fat, rat cerebral 
cortex slices, placed in a Warburg apparatus, were 
subjected to the depressing effects of pento- 
barbital sodium (20 mg %). Liquid fat in the form 
of corn oil was added to the solution in half of the 
flasks (0.2 ce oil plus 1.8 ce Kreb’s-Ringer-Phos- 
phate-Buffer-Glucose). The Qo, of the brain 
slices in the presence of oil and barbiturate was 
5.59 as compared to 2.31 for the tissue in the flasks 
with barbiturate without the oil (P < .001). This 
is an increase of more than 100%. Secondly, a 
temporary dispersion of liquid fat in saline in- 
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jected intraperitoneally 20 to 25 min. after the 
rat had been injected with pentobarbital sodium 
(40 mg/kg) resulted in a period of anesthesia 
averaging 56 min. as compared to the group re- 
ceiving saline and barbiturate but no oil (90 
min.). This is a difference of approximately 38% 
(P < .001). Work is now in progress using emul- 
sions intraperitoneally and intravenously as 


possible antidotes for overdosage of barbiturates. 


408. Variations in Qo, of different areas of 
rat diaphragm. R. L. RusseELu* anp B. A. 
WestraLu. Dept. of Physiology and Pharma- 
cology, Univ. of Missouri School of Medicine, 
Columbia. 

During the course of some routine experiments 
on the effects of drugs on the Qo, of rat diaphragm, 
it was noted that the Qo, values of different parts 
of this tissue were not the same. Therefore, a 
series of experiments was performed in which 
the diaphragm of each of 18 rats weighing less 
than 100 gm (mean 69 gm) was divided into 4 parts 
of approximately equal size, namely, a dorsal, a 
ventral and two lateral pieces. The Qo, values of 
the lateral and ventral sections of the diaphragm 
(in Kreb’s-Ringer-Phosphate-Buffer-Glucose in a 
Warburg apparatus) were determined. Readings 
were made every 15 min. for 60 min. Results re- 
vealed a significantly lower Qo, (20-27%) for the 
ventral section than for the lateral section at 
each 15-min. reading (P < .015; P < .012; P < 
.006; P < .008 respectively). Therefore, if sections 
of the diaphragm are to be used in this type of 
manometric study, samples of tissue should be 
taken from comparable areas of the different 
diaphragms. 


409. Metabolism of 2-C'-uracil. Ropert J. 
Rutman,* A. CANTAROW AND K. E. PAscukKIs. 
Dept. of Biochemistry, and Div. of Endocrine and 
Cancer Research, Jefferson Med. College, Phila- 
delphia, Pa. 

The primary characteristics of the breakdown 
of 2-C'4-uracil in the rat is the rapid release of 
the ureido carbon as respiratory CO.. Dosage 
studies show that in 3 hr. the conversion is nearly 
quantitative at levels approximating endogenous 
‘turnover’, whereas at doses of 20 mg, 25% of the 
C™ enters the urine, } being C'‘-urea and the 
remainder C"-uracil. Since comparisons with 
C'4-urea show 80% to be excreted unchanged, it 
is unlikely that CO. production is preceded by 
formation of urea from the pyrimidine. Time 
studies show that urinary excretion of the uracil 
is virtually complete in 3 hr., a time at which only 
50-60% of the CO. output has occurred. The 
general mechanism suggested by these data is the 
formation of a pyrimidine derivative which under- 
goes subsequent ring rupture without release of 
the intact urea moiety. Although liver slices 
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retain a significant fraction of the in vivo activ ty 
sharp losses occur on homogenization. The activ 
system appears to be localized in the particle-freg 
supernatant, which shows both higher specific «nd 
total activities than homogenates containing 
equivalent amounts of the particle-free fraction 


Addition of ATP or adenosine to the supernatan@, 


stimulates the CO, output, with simultaneous 
alterations in U.V. absorption indicative o 


nucleoside formation. 2-C'4-thiouracil does notf. 


yield CO, in vitro orin vivo. As an in vitro antago# 


nist of uracil, it inhibits CO, formation by 25-30% 


at ratios of 5/1 to 10/1. 


410. Inorganic pyrophosphate in liver and its 


relation to phosphate transport. JAcos 

Sacks AND Patricia D. Hur.ey.* Dept. o 

Chemistry, Univ. of Arkansas, Fayetteville. 

The presence of inorganic pyrophosphate in th 
barium-insoluble fraction of the acid-solubl 
phosphorus compounds of liver has been estab- 
lished by isolation from trichloroacetic acid ex 
tracts of rabbit liver. The separation has been 
made by elution from Dowex-l anion exchange 
resin. The pyrophosphate is eluted by 0.02 n HC 
plus 0.04 m NaCl, following ADP and preceding 
ATP. The same fraction of eluate also contains a 
nucleotide polyphosphate different from ADP and 
ATP, and the 2-phospho-4-hydroxy-4-carboxy- 


adipic acid first isolated by Rapoport. The nucleo-§, 


tide is removed by adsorption on Norit from acid 
solution, and separation from the adipic acid 
derivative obtained by treatment of the barium 
salts with 1 n acetic acid, in which the barium salt 


of the adipic acid derivative is insoluble. The, 


quantity of inorganie pyrophosphate present in 
such extracts may be equivalent to as much as } 
that of ATP, on a molar basis. The specific activity 
of the pyrophosphate-P for the first few hours after 
the injection of tracer orthophosphate is higher 


‘than that of the P of any of the organic phosphate 


fractions present, thus precluding the possibility 
that the pyrophosphate appears as an artefzct. 
The time-course of the relative specific activi’ ies 
of pyrophosphate-P and of the labile P of ATP 
and ADP suggests that the formation of pyrop!os- 
phate on the cell membrane from orthophospl ate 
in the extracellular phase, may be the mechan sm 
by which phosphate is transported into the ell 
interior. (This work was carried out under a ¢on- 
tract between the U.S. Atomic Energy C.m- 
mission and the Univ. of Arkansas.) 


411. Interdependence of cytological entiiies 
in metabolism of insect flight mus: le. 
BerTRAM Sacktor (introduced by STEP! EN 
Krop). Chemical Corps Med. Labs., Army Che vi- 
cal Center, Md. 

Flight muscle of the housefly is capable of »x- 

idizing glycogen, some sugars and amino acids, 38 
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‘Bell as the intermediates of the glycolytic and 
rebs cycles. The compounds which were known 
™ support insect flight have now been shown to be 
xidized by the muscle. The conditions necessary 


ining, optimal oxidation of glucose are described. It 


as found that a soluble fraction (sarcoplasm) of 
he muscle in addition to the mitochondria is re- 
Wuired. Evidence suggests the presence of glyco- 
‘tie enzymes in the sarcoplasm. Mitochondria 
slated from the muscle can oxidize Krebs cycle 
ntermediates and can synthesize energy-rich 
hhosphate bonds (ATP). The role of the Krebs 
vcle and the mitochondria in the complete oxida- 


-, dion of glucose is demonstrated by malonate and 
opguoroacetate inhibition. An intricate relationship 


tween the sarcoplasm and the mitochondria in 
he oxidation of other substrates is demonstrated. 


12. Activation of fibrinolysin by intravenous 
administration of purified streptokinase- 
streptodornase preparations in man: physi- 
ologic and therapeutic implications. Lucy 
SALOMON* AND Marto STEFANINI. New England 
Center Hosp. and Tufts Med. School, Boston, 
Mass. ; 

The proteolytic enzyme responsible for the 
hemorrhagic diathesis of chronic fibrinolytic state 
of disseminated carcinoma of prostate, bladder, 


‘Y-Boancreas digests fibrin, fibrinogen and all known 


‘Jooagulation factors as well (Am. J. Med. 14: 64, 
1953). Nature of activity of fibrinolysin found in 
acute fibrinolytic states is controversial. To study 
this problem the condition was reproduced in man 
by intravenous administration of purified strepto- 
kinase-streptodornase. Using sterile technics, 
solutions of ‘Varidase (Lederle)’ were treated with 
7BNH,) SO, 29% saturation; supernatant dialysed 
'Bigainst saline solution; the process repeated twice, 
achieving elimination of pyrogen and _ shock- 
producing fractions or impurities, although not 
constantly, and always with considerable loss of 
activity. 4,000-10,000 u/kg weight of purified 
Varidase were injected intravenously, over a 60- 
120 min. period, in 14 patients. Technics for the 
study of the fibrinolytic state thus induced, some 
of them original, will be described. The individual 
developed bleeding tendency characterized by 
marked plasma fibrinolytic activity, decreased 
plasma profibrinolysin and antifibrinolysin activ- 
ity for at least 30 min. following injection. Plasma 
samples to which soya bean inhibitor had been 
added, showed moderate drop of fibrinogen and 
on'y minor variations of prothrombin, labile and 
stable factors, and antihemophilic globulin activ- 
ity. Results suggest that: a) plasma fibrinolysin, 
after activation, specifically digests fibrin and, at 
high concentrations, fibrinogen; thus, it perhaps 
differs from the more indiscriminate proteolytic 
enzyme responsible for the fibrinolysis of dis- 
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seminated cancer; b) fibrinolysin may be activated 
in man safely. The possibility of use of purified 
Varidase in the control of thromboembolism is 
being investigated at present and appears promis- 
ing. (Supported by grant from American Heart 
Assoc.) 


413. Phagocytosis as influenced by the action 
of pentobarbital sodium. Srerios C. Sa- 
MARAS AND B. Cari Russum (introduced by 
FRANKLIN C. McLean). Pathology Dept., 
Creighton Univ. School of Medicine, Omaha, 
Nebr. 

Since the animal organism is a physico-chemical 
system, where all cell functions are coordinated 
by central and autonomous nervous systems, one 
may question the mechanism of defense during a 
temporary loss of such control due to anesthetic 
or narcotic action. We have, therefore, studied the 
phagocytic activity of the Reticulo-endothelial 
system as influenced by pentobarbital sodium, a 
representative barbiturate. Thirty-nine Sprague- 
Dawley, young, white, male rats fed Purina and 
water ad libitum were intraperitoneally injected 
with 40 mg/kg of aqueous pentobarbital sodium. 
For each experimental animal 1 control received a 
corresponding volume of saline. All animals were 
finally injected intraperitoneally (in pairs) with 
2 ec. of 2% aqueous Trypan Blue, and sacrificed. 
Histological examinations of the viscera indicated 
very active phagocytosis in the normal rats. The 
phagocytic activity in organs of rats previously 
injected up to 5 times was almost as great as in the 
normal animals. In rats injected 6-10 times there 
was a marked decrease of phagocytosis while in 
those injected 16-20 times there was little phago- 
cytosis. We speculate that the decreased phago- 
cytosis is due to many factors: the effect of the 
barbiturate on the central and autonomic nervous 
systems, the detoxification process, the pituitary- 
adrenal system, etc. (This work has been aided by 
a grant from the American Medical Association.) 


414. Mechanochemical responses of iodo- 
acetate rigor muscle. ALEXANDER SANDOW 
AND GEORGE E. MauriEL_o.* Dept. of Biology, 
Washington Square College of Arts and Science, 
New York Univ., New York City. 

Our studies have been made on approximately 
0.56 mm wide, full-length strips of live muscle 
excised from the thin edge of the frog sartorius. 
Recording was done by means of a lightly loaded 
isotonic lever writing effectively frictionless on a 
smoked drum. After poisoning with 0.0002 m IAA, 
a fiber bundle stimulated in a 1/sec. maximal 
twitch series behaves, as does similarly treated 
whole sartorii, by developing a short series of 
normal contractions, followed by rigor production 
consisting of an initial rapid phase (about 5 min.), 
a second slow phase (about 60 min.), and then, 
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after a more-or-less prolonged period of main- 
tenance, a variable tendency to spontaneously 
and slowly relax over a period of several hours. A 
fiber bundle in rapid phase of rigor or early in the 
second phase, though totally unresponsive to 
electric shocks, produces a rather large, self- 
reversing shortening of a minutes duration when 
immersed in isosmotic KCl. Since this is a specific 
reaction to K, and is also obtainable in normal, 
relaxed muscle whether rested or fatigued, it is 
judged to be a depolarization-induced contracture. 
Thus, ‘fatigue’ is due not to failure of the con- 
tractile system, but to inhibition of excitation. 
Muscle strips show no or little response when they 
are at maximum rigor and are treated with KCl 
up to 0.25 m; but if to such a solution is added 
0.03 m Na-pyrophosphate, they relax in about 
30 min. completely or even to greater than original 
length. Preliminary experiments with ATP have 
given variable results. But under conditions en- 
suring presumable breakdown of the nucleotide 
(0.006 m ATP, 0.12 m KCl and 0.001 m MgCl,), 
pyrophosphate-relaxed fibers have recontracted, 
and then been made to relax again by pyrophos- 
phate treatment. The results indicate that relaxa- 
tion from IAA rigor requires no energy of ATP 
breakdown; and that muscle in IAA rigor provides 
a new ‘model’ of the contractile system probably 
closer to the normal muscle than afforded by other 
models heretofore used. (Aided under Contract 
NR113-300 with the Office of Naval Research.) 


415. Responses of hypertensive rats to salt 
loading. Leo A. SaprrsTEIN, LEONARD Ezrow* 
AND RoBERT W. GREENE*. Dept. of Physiology, 
Ohio State Univ., Columbus. 

When ‘free sodium load’ is defined as the sodium 
retained in the body after partial elimination of a 
sodium and water load in excess of the sodium 
required to bring the water retained to isotonicity, 
the following results are obtained in rats made 
hypertensive by subtotal nephrectomy: ‘free 
sodium load’ is higher in the hypertensive than 
in the normotensive animals after the administra- 
tion of isotonic or hypertonic saline by the intra- 
peritoneal route; it is less negative in hypertensive 
animals loaded with hypotonic saline than in 
normal animals similarly loaded. On the other 
hand, the excretion of total sodium follows a 
normal pattern in hypertensive animals regardless 
of the nature of the load. The results suggest that 
the animal made hypertensive by subtotal ne- 
phrectomy is at all times in more positive- (or less 
negative-) free sodium balance than the normo- 
tensive animal on a similar regime. The signifi- 
cance of this finding will be discussed. (Supported 
by the American Heart Association and the Cen- 
tral Ohio Heart Association. ) 
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416. Chronic dehydration as source of erroy in 
estimating body fat by skinfold thickness 
method. F. Sarcent. II. Dept. Physiology, 
Univ. of Illinois, Urbana, and Aero Med. Lab., 
Wright-Patterson AFB Dayton, Ohio. 

Eight healthy young men subsisted on 20 differ. 
ent nutrient combinations of caloric intake, water 
intake and distribution of calories between pro- 
tein, carbohydrate and fat during five 2-week 
periods. Each experimental period was preceded 
by 1 week on an adequate ration and free water 
consumption and was followed by 1 week of re- 
habilitation. Skinfold thickness was measured 
once a week under standard conditions by the 
same observer. The calipers and technique of the 
Laboratory of Physiological Hygiene, Univ. of 
Minnesota, were employed. Percentage of body 
fat was calculated from nomograms (W. R. Best) 
prepared from regression equations published by 
Brozek and Keys. The calculated loss of body fat 
during subsistence on 10 nutrient combinations in 
which the water intake was unrestricted (and 
amounted to 2-3 |/day) was compared with the loss 
during subsistence on the same nutrient combina- 
tions, the water intake being restricted to 900 ml/ 
man/day. Uniformly the skinfold thicknesses lead 
to the very doubtful conclusion that less fat was 
lost during periods of caloric deficit when the 
water intake was restricted than when it was un- 
restricted. When the subjects were in approximate 
caloric balance, water restriction produced a 
calculated apparent increase in the body fat. It is 
concluded that the regression equations of Brozek 
and Keys are not applicable to the chronically 
dehydrated subject. (Work done under USAF 
contract AF 18(600)80 from Air Research and 
Develop. Command.) 


417. Effects of purified pituitary hormones on 
serum cholinesterase in  hypophysec- 
tomized rats. CHARLES H. Sawyer. Dept. of 
Anatomy, Univ. of Calif., Los Angeles Med. 
School, and Sect. of Investigative Medicine, Long 
Beach VA Hosp., Calif. 

Earlier work of Everett and Sawyer implicated 
the hypophysis as an essential factor in the mech- 
anism by which estrogen markedly elevates the 
serum level of nonspecific cholinesterase in r:\ts, 
and pointed to the liver as the site of enzyme 
synthesis. The aim of the present study has ben 
to determine which pituitary hormones are re- 
sponsible for the increased production of enzy:ne. 
Serum enzyme assays, employing butyrylchoi ine 
as substrate, were made by a microchem cal 
titrimetric method which allowed frequent de‘ er- 
minations on blood samples from the same anin al. 
Hypophysectomized castrated female rats, m- 
planted with estrogen pellets, were injected d: ily 
with Armour’s purified growth, thyrotrop! ic, 
adrenocorticotrophic, follicle stimulating (F3H 
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wit) <2% LH), luteinizing or lactogenic hormone. 
For rats were employed in each group. The only 
ho: nones to affect significantly the serum enzyme 
lev | on 10 days treatment with the selected dose 
ra! se were growth and follicle stimulating prepa- 
rai ons. Growth hormone depressed the enzyme 
we | below the already low hypophysectomy level. 
Fs ‘1, on the other hand, in 3 of the 4 rats, induced 
a+ iarp rise in serum enzyme to the characteristic 
coitrol level from which it returned to the low 
be.al level after treatment. The results indicate 
th t FSH may be the pituitary factor which acts 
with, or in response to, estrogen in stimulating 
enzyme synthesis. (Partially supported by a grant 
from the Natl. Science Fndn.) 


418. Failure of hypothalamic lesions to pre- 
vent the estrogen-induced elevation of 
serum cholinesterase levels in rats. CHARLES 
H. SawyeR AND HERBERT D. RUTTENBERG.* 
Dept. of Anatomy, Univ. of California, Los 
Angeles Med. School and Sect. of Investigative 
Medicine, Long Beach VA Hosp., Calif. 
Estrogen-induced elevation of serum nonspecific 

cholinesterase levels in the rat involves the adeno- 

hypophysis (see above). Since there is evidence 
that it controls the release of certain pituitary 
hormones, an attempt has been made to determine 
whether the posterior hypothalamus is invelved 
in the hormonal control of enzyme synthesis. In 
one series of experiments enzyme determinations 
were made in 17 castrated estrogen-treated female 
rats both before and at various intervals after 
electrolytic lesions had been made in the tuberal 
and mammillary regions of the hypothalamus. 
The precise placement of the lesions was later 
confirmed histologically. An insignificant mean 
drop of 6% in serum enzyme content was noted 
in these rats several days after the lesions had 
been made. In another series of 4 castrated female 
rats with similarly placed lesions, enzyme deter- 
minations were made before and during 10 days 
of estrogen treatment. These rats all showed the 
characteristic rise in serum enzyme titer to about 
200% of the basal level in spite of their lesions, 
one of which completely severed the pituitary 
stulk and interrupted the portal circulation. The 
results indicate that the hypothalamus does not 
pliy a major role in controlling the release of the 
aenohypophyseal factor responsible for stimu- 
la: ing production of the serum enzyme. (Partly 
sioported by a grant from the Natl. Science 
F dn.) 


4). Determination of osmolarity in small 
amples with a modified Baldes-Hill tech- 
ique utilizing thermistors instead of 
nermocouples. WiLBUR H. Sawyer. Dept. of 
hysiology, New York Univ. College of Medicine, 

ew York City. 
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Thermistors are capable of precise temperature 
measurement and require much less delicate 
instrumentation than do thermocouples. The 
availability of minute thermistors (Western 
Electric #*27A) suggested their application in the 
Baldes-Hill vapor pressure technique as a method 
useful in comparative studies of fluid balance. 
Two thermistors were mounted so that the leads 
of each formed a loop 1.5 mm in diameter. A drop 
of distilled water, 0.005 ml, is delivered from a 
special micropipette onto one loop and a similar 
drop of the solution to be tested is placed on the 
other. Both are lowered into a small moist chamber 
submerged in a water bath at 25 + 0.1°C. The 
thermistors form two arms of a simple direct 
current bridge. The total current is limited to 
100 microamps. The difference between the re- 
sistances of the thermistors can be read to 0.02 
ohms (about 0.0003°C) with a galvanometer of 
medium sensitivity. When known NaCl solutions 
are measured against distilled water the calibra- 
tion curve (difference in resistance against os- 
molarity) is essentially straight from 0-400 mOs. 
The mean error of single determinations is about 
+3 mOs. Greater accuracy is possible if repeated 
measurements are made. Since the thermistors are 
necessarily a source of heat the current flow must 
be kept low and the drop size constant. A higher 
degree of precision should be attainable with an 
improved bridge circuit. 


420. Pulmonary compliance in relation to 
pulmonary vascular pressures. GEORGE A. 
Saxton, Jr.*, Murray Rasinowitz*, Lewis 
DEXTER AND FLORENCE W. Haynes. Depts. of 
Medicine, Univ. of Illinois, Chicago, Peter Bent 
Brigham Hosp. and Harvard Medical School, 
Boston, Mass. 

The distensibility of the lungs (pulmonary 
compliance) was measured in 32 patients with 
various forms of heart disease during or within a 
few hours of cardiac catheterization. Compliance 
was measured by plotting simultaneously on an 
oscilloscope screen variations of esophageal bal- 
loon pressure against tidal volume of air ex- 
changed from breath to breath. Pulmonary 
artery and ‘pulmonary capillary’ pressures were 
measured with the patient supine. In 6 patients 
‘PC’ pressure was measured simultaneously with 
compliance before, during and after exercise. 
Compliance was measured in 5 patients before and 
after mitral valve surgery. The results indicate a 
fairly consistent relationship between elevated PA 
and ‘PC’ pressures and decreased compliance. 
Conversely, when pulmonary vascular pressures 
were normal, compliance was normal. When 
compliance and ‘PC’ pressure could be followed 
simultaneously in relation to exercise the rise of 
‘PC’ pressure was associated with decreasing 
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compliance and, during recovery, the drop of 
‘PC’ pressure was associated with increasing 
compliance in 4 of 6 patients. In the other 2 cases 
studied in this way, compliance did not change as 
‘PC’ pressure rose but remained fixed at abnor- 
mally low values. Although patients experienced 
dramatic relief of their symptoms within 2 weeks 
after mitral valve surgery, no significant improve- 
ment in compliance could be found in 5 patients 
studied before and a few weeks after surgery. 
This study indicates that, in general, elevation 
of pulmonary artery or ‘pulmonary capillary’ 
pressure is correlated with decreased pulmonary 
compliance. After surgery, the relationship is not 
so clear in the few patients studied. 


421. Presence of specific structures in altered 
cerebral cortical cells. MELVIN SCHADEWALD 
AND Ira J. Jackson (introduced by H. G. 
Swann). Depts. of Physiology and of Neuro- 
surgery, Univ. of Texas, Med. Branch, Galveston. 
Biopsies of human cerebral cortical tissue were 

immediately placed in fixing agents after their 
surgical removal. These specimens were treated 
according to the method described by Papez 
(Arch. of Neurol. & Psychiat., 52: 217-229, 1944). 
Variants of this stain were also developed and 
used to visualize morphologically unique struc- 
tures in cerebral cortical tissue. A total of 22 
biopsies was analyzed of which 8 were entirely 
composed of tumor tissue, 7 had cytons present 
but had tumor in the specimen as well, and the 
remainder were composed of essentially normal 
cortical tissue. ‘Inclusion’ granules previously 
described were seen in such abnormal cortical 
cells as: hyperchromatic nerve cells; acutely 
swollen perikarya; ‘woody’ cytons within invading 
tumors; rare tumor cells; reactive glial elements; 
and in mesenchymal cells about hemorrhage or 
necrosis. These findings are consonant with the 
thesis that the granules are not pathognomonic 
for neurologic or psychiatric illnesses. 


422. Group differences in carbon dioxide re- 
sponse of human subjects. K. E. ScHAEFER. 
U. S. Naval Med. Research Lab., New London, 
Conn. 

Carbon dioxide response studied in 70 subjects, 
using concentrations of 1.5%, 3.8%, 5.4% and 
7.5% COs, allowed differentiation of a low and a 
high ventilation group on the basis of a quantita- 
tive difference in ventilatory response to 5.4% 
and 7.5% CO:. Subjects of these 2 groups also 
differed in their normal respiratory pattern on air. 
The low ventilation group showed a large tidal 
volume, small respiratory rate, higher alveolar 
CO:2; the high ventilation group exhibited a small 
tidal volume, higher respiratory rate and lower 
alveolar CO,. Further group differences were as 
follows: the low ventilation group showed during 
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exposure to 7% COs 1) a lower pulse rate increase, 
2) a lower blood sugar increase, and 8) a lesser 
eosinopenia. 


423. Effects of drug-induced hypotension on 
EEG of dog. WILLIAM SCHALLEK AND Dona. 
Wauz.* Dept. of Pharmacology, Hoffmann- 
La Roche Inc., Nutley, N. J. 

Simultaneous recordings were made of EEG 
and blood pressure (BP) in dogs prepared under 
thiopental anesthesia and then immobilized with 
Cio. When hexamethonium bromide was admin- 
istered by slow i.v. infusion, the systolic BP 
could be lowered to 70-80 mm Hg and held at this 
level for at least an hour; recovery occurred within 
an hour of the end of the infusion. EEG effects 
depended at least in part on the rate at which the 
BP was lowered. In 4 experiments in which BP 
was lowered to 70-80 mm Hg at rates of 10-60 mm 
Hg/min., there was no EEG change; in 4 others 
in which BP was lowered to the same level at 
rates of 250-300 mm Hg/min., there was transient 
EEG depression. With Arfonad camphorsulfonate, 
the BP could be lowered to 40-60 mm Hg. In 5 
experiments in which BP was lowered to this level 
at rates of 1-10 mm Hg/min., there was no EEG 
change; in 5 others in which BP was lowered to 
the same level at rates of 6-60 mm Hg/min., there 
was transient EEG depression; in 5 others in which 
BP was lowered at rates of 45-190 mm Hg/min., 
there was transient flattening of the EEG. Thus 
in 1 experiment in which the systolic BP was 
lowered from 150-55 mm Hg in 30 sec., the KEG 
was flattened. It returned to normal in 5 min., 
although the BP had been lowered to 45 mm Hg 
during this time. It is believed that these EEG 
changes reflect the ability of the cerebrovascular 
resistance to adjust to changes in BP. 


424. Excitation of the interventricular sep- 
tum. ALLEN M. ScuHer, ALLAN C. YOUNG, 
ARTHUR L. MALMGREN AND RoBERT V. Erick- 
SON (introduced by Henry L. Harkins). Depl. 
of Physiology and Biophysics, Univ. of Wash- 
ington School of Medicine, Seattle. 

Multipolar recording techniques previously 
described (Circulation Res. 1: 539, 1953) have been 
applied to the interventricular septum. Electrodes 
were inserted through the free wall of the right 
ventricle entering perpendicularly the right se} tal 
surface. The earliest points of electrical actis ity 
on the right were under the anterior papil! iy 
muscle near the termination of the right con- 
ducting bundle. A point opposite this apprexi- 
mately two thirds down the septum was ear! st 
on the left side. There was nearly simultane us 
activation of the endocardial surface of most of 
the lower and central septum on both sides. ‘! he 
left septal wall has shown slightly earlier activ ty 
in most hearts studied. Excitation of the septum 
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proceeded mainly from the subendocardial sur- 
faces on both sides toward the center and from the 
early points mentioned toward base and apex. 
Insertions high on the wall showed the same 
centripetal pattern, but were later than those 
lower down. The speed of the activating wave 
along an electrode varied between 0.3 and 0.5 
met: rs/sec. The process of septal activation has 
taken under 25 msec. in all hearts studied. (Aided 
in part by a grant, H1315, from the Natl. Heart 
Inst., PHS.) 


425. Transcapillary fluid shifts and vascular 
capacity changes accompanying alterations 
in vasomotor tone. ALFRED A. SCHILLER AND 
ALLEN A. Rovicx.* Dept. of Physiology, Univ. 
of Illinois College of Medicine, Chicago. 
Hemodynamic changes accompanying altera- 

tions in vasomotor tone, expressed usually in 

terms of pressure, flow and resistance, have been 
studied largely under steady state conditions. By 
modifications of instrumentation and experimen- 
tal design it has been possible to broaden the 
information obtainable by pulsatile perfusion of 
the isolated rabbit’s ear to include hemodynamic 
analysis during changes in- vasomotor tone. The 
parameters directly measurable are: continuous 
record of ear weight, drop outflow volume, per- 
fusion pressure and concentration of RBC’s in 
each drop of effluent. From these are computed in 
drop-by-drop sequence: a) arterial inflow = (out- 
flow) + (A weight), b) transcapillary fluid shift = 
(conc. RBC measured) — (cone. RBC calculated), 
and vascular capacity change = (A weight) — (fluid 
shift). From the above it is possible to deduce the 
site of resistances along the length of the vascular 
segment. In the present study single rapid injec- 
tions of vasoconstrictor drugs caused: prompt 
drop in ear weight, sharp decrease in arterial in- 
flow with rapid recovery and overshoot, progres- 
sive decrease in venous outflow and slow recovery, 
sharp decrease in vase. cap. with prompt return 
and frequently a short-lived overshoot, and 
usually an initial fluid shift from capillaries to 
tissue followed by reversal. Hemodynamic analy- 
ses of characteristic experiments will be presented. 


426. Effect of simulated altitude and explosive 
decompression on dogs with bilateral par- 
tial pulmonary resection. JoHN A. SCHILLING 
AND Ropney B. Harvey (introduced by Otts O. 
Benson). USAF School of Aviation Medicine, 
Randolph AFB, Texas. 

The purpose of these experiments is to deter- 
mine the tolerance of unanesthetized dogs to 
acu'e exposure to varying simulated altitudes and 
to «xplosive decompression following resection of 
two or more lobes of each lung. Healthy mongrel 
dog: were selected. Hematocrits are checked 
init'ally and throughout the experiments and 
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normal cardiac function was assumed. The alti- 
tude tolerance of the normal animals is tested by 
ascent to 33,000 feet in an altitude chamber, using 
the EEG and the ability of the dog to stand as 
criteria of hypoxia. Exercise on a treadmill with 
measure of oxygen consumption and calculation 
of maximal pulmonary diffusion is to be carried 
out. Arterial oxygen tensions after exercise are to 
be checked. Following initial training on the 
treadmill and control studies, the middle and 
lower lobes of the right lung are resected and a 
suitable recovery period allowed. The studies are 
repeated and the upper lobe and the lingular seg- 
ment of the left lung is resected. The above studies 
are again repeated and the animal is sacrificed 
after measurement of functional residual volume 
by rapid decompression. Initial results indicate 
that the dogs tolerate acute exposure to altitude 
remarkably well following resection of 2-4 of the 
7 major lobes of both lungs. Other findings will be 
discussed. 


427. Effect of thiocyanate on the electrical 
resistance, potential difference, and secre- 
tory rate of the dog’s stomach. HILpE S. 
ScCHLESINGER,* WARREN H. DENNIS* AND WaAR- 
REN S. Reum. Dept. of Physiology, Univ. of 
Louisville, School of Medicine, Louisville, Ky. 
In previously published results (Am. J. Physiol. 

144: 701, 1945) it was found that the intravenous 
injection of thiocyanate during histamine stimu- 
lation resulted in the abolition of HCl secretion 
and an increase in the p.d. to its original resting 
level. Apart from a slight tendency for the p.d. 
to decrease during the decline in the secretory 
rate the p.d. did not start to increase until the 
secretory rate was practically abolished. In the 
experiments reported below the effect of thio- 
cyanate was determined during combined hista- 
mine and Mecholy] stimulation using the cham- 
bered gastric segment preparation with 0.16 m 
NaCl as the mucosal fluid. In these experiments 
0.16 m NaSCN given intravenously resulted in a 
marked decrease in p.d. as the secretory rate 
declined. The p.d. then increased towards the 
original resting level as the secretory rate ap- 
proached zero. The electrical resistance increased 
during the fall in secretory rate in a manner simi- 
lar to the increase seen in control experiments in 
which stimulation was halted to allow the secre- 
tory rate to decline. 


428. Spatial orientation and magnitude dis- 
tribution of electrocardiographic potential 
components in normal individuals. Otro H. 
ScHMITT AND RAPHAEL B. LEvINE.* Biophysics 
Group, Univ. of Minnesota, Minneapolis. 
With the aid of the continuously variable SVEC 

resolving computer it is possible to measure di- 

rectly the spatial orientations of the major electro- 
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cardiographic complexes with uncertainty of less 
than +2° in azimuth or elevation and to deter- 
mine simultaneously the vector amplitudes of 
these complexes. A series of such measurements 
has been made in each of 3 successive years under 
electrically identical conditions on a large uniform 
group of middle aged men. As the group includes 
some abnormals as well as many normals, it has 
been possible to establish normal distributions, 
to compare individual variations with group dis- 
tributions, and to study age and abnormality 
trends to a limited degree. Within the available 
ranges of these parameters, intercorrelations have 
been made between QRS and T complex loop 
orientation in azimuth and elevation and QRS 
and T vector amplitude. While the results are 
presented in unnormalized co-ordinates, they 
clearly show statistical trends and will furnish 
the basis for corresponding analyses orthogonal- 
ized and normalized with the aid of a feed-back 
synthesizer now in operation in this laboratory. 
(This work is supported in part by PHS grant 
H513C.) 


429. Behavioral and electroencephalographic 
studies with Serpasil (reserpine), a new 
alkaloid from Rauwolfia serpentina B. J. A. 
ScHNEIDER AND A. E. Earu (introduced by 
W.W. SwInGLe). Research Dept., Ciba Pharma- 
ceutical Products, Inc., Summit, N. J. 

Previous work in various species of animals has 
shown that Serpasil (reserpine) causes a character- 
istic sedation, from which the animals could be 
aroused at any time. This report concerns related 
effects of Serpasil in Macaca mulatta monkeys, in 
which the effect of the drug was studied on be- 
havior and on the electroencephalogram. These 
effects were then compared with the well-known 
sedative action of barbiturates. Drug effects in 
monkeys could be observed only after relatively 
high single i.v. doses (0.5-1 mg/kg) or daily oral 
doses of 3.0 mg/kg for 4-5 days. Approximately 
30 min. after injection, the monkeys acquired a 
relaxed, calm and non-aggressive attitude, fol- 
lowed a short time later by complete inactivation 
if undisturbed. The animals could be aroused at 
any time; they did not lose consciousness but their 
reaction to outside stimuli of all sorts was mild 
and inoffensive. The effect lasted as long as 24 
hours, the duration, but not the degree of sedation 
being dependent on the dose. Electroencephalo- 
grams taken during the period of sedation showed 
a basic rhythm of 6-9/s at a voltage up to 50 micro- 
volts, the same as seen in control animals. Oc- 
casionally, when the animal was left undisturbed 
for a prolonged period of time, an EEG pattern of 
drowsiness (slower frequencies of higher voltage) 
could be observed; this also could be found in 
controls. Such results were in contrast to barbi- 
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turate effects on the monkey EEG, which vere 
characterized by a consistent pattern of slow 
waves of 1-2/s and a peak to peak voltage of 100 
microvolts and higher. The results indicate a 
characteristic difference in the nature of sedaiion 
induced by the 2 drugs. 


430. Slow changes in electrotonic potential 
as functions of the polarizing current in 
desheathed frog nerve. GoRDON M. ScHOEPFLE 
AND JOHN M. Grant.* Dept. of Physiology, 
Washington Univ. School of Medicine, St. Louis, 
Mo. 

Slow changes in electrotonic potentials were 
recorded from desheathed frog sciatic nerves at 
the extrapolar edge of a polarizing electrode 
during and after application of constant currents. 
At the cathode both the time parameters and the 
magnitude of the characteristic potential change 
are functions of the polarizing current intensity 
within a limited range. Beyond this limit of ap- 
plied current the time parameters of potential 
change are independent of polarizing current, and 
the maximum change in potential depends only 
on current duration until a steady state is main- 
tained. This ‘saturation effect’ is not manifest at 
the anode. This pattern of response or reaction is 
essentially unaffected by Novocaine or by removal 
of either sodium or potassium from the Ringer 
solution for several hours. Soaking the nerve in 
.001 m sodium azide for 5 hr. may, for example, 
reduce the action potential to one-fifth its normal 
value whereas the slow potential change at the 
cathode is reduced by only four-tenths of its 
original value. The slow potential is manifest 
when no overall change in resistance is evident. 


431. Life situations, emotions and _ renal 
excretion of fluid and electrolyte: variations 
in excretion of endogenous creatinine. 
W. W. ScuottstaEpt, W. J. GRAcE AND H. G. 
Wo rr (introduced by Rosert Brrp). Dvpt. 
of Medicine, Univ. Oklahoma School of Medicine 
and Dept. of Medicine and Psychiatry, . ew 
York Hosp., Cornell Med. Center, New J ork 
City. 

Studies of urinary excretion of endogen us 
creatinine chromogen have been performed o:: 5 
healthy subjects while engaged in their dazily 
routine of activities and responsibilities. Urine 
was collected and pooled into 4 specimens d: ily 
for periods of 7-18 days. Marked variations in 
creatinine excretion were observed, the high st 
afternoon excretion rate being twice the low st 
afternoon excretion rate in 1 subject. These v: ‘i- 
ations bore no constant relationship to m: it 
consumption and could not be explained on 1 .1e 
basis of inadequate bladder emptying. In 60 © - 
servations of situations associated with feeli: 4s 
of ‘tension’, creatinine excretion averaged 84.6 % 
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of ‘he mean during 51 observations of situations 
considered neutral and tranquil (P < 0.001). In 
20 -bservations of situations evoking feelings of 
ple sureable ‘excitement’, creatinine excretion 
avi raged 111% of the mean observed during neu- 
tre. periods (P < 0.025). In 23 observations of 
sit atons associated with feelings of ‘pushing’ or 
‘working under pressure’, creatinine excretion 
av: raged 118.3% of the mean during neutral 
pe iods (P < 0.001). Situations evoking feelings 
of depression, apprehension, or sudden ‘freedom 
from tension’ were not accompanied by significant 
variations in creatinine excretion from that ob- 
served during neutral periods. It is concluded 
that endogenous creatinine excretion may vary 
widely under the circumstances of ordinary daily 
living, being reduced significantly in association 
with situations arousing feelings of ‘tension’ and 
increased significantly in association with situ- 
ations arousing feelings of ‘pushing’ or ‘working 
under pressure’. 


432. Amino acids of electrophoretic com- 
ponents of proteins of animal sera. JULIUS 
ScHuttTz,* GrorGE F. Grannis,* Hazev B. 
KimMEL* AND Harry Suay. Fels Research 
Inst., Temple Univ. School of Medicine, Phila- 
delphia, Pa. 

The use of amino acid paper chromatography 
in studying the hydrolysates of the serum proteins 
fractionated by electrophoresis on paper were 
described previously (Federation Proc. 12: 128, 
1953). By that technique the amino acids, which 
were characteristic of a given electrophoretic 
component of rat serum, were found to be the 
same ones which distinguished the corresponding 
component of human serum (made up as synthetic 
hydrolysates according to the analysis of Brand). 
Thus the alanine/threonine ratios are highest in 
the fastest moving component and lowest in the 
slowest. The glycine spot characterizes the area 
corresponding to the beta globulins; while each 
of the alpha globulins can be defined by the rela- 
tive proportions of dicarbuxylic acids, alanine 
and threonine. In order to extend this finding to 
other species and to include a greater variety of 
chromatographic solvents, it was necessary to 
exrry out the electrophoresis on starch. The 
method of Kunkel and Slater was used at pH 8.6, 
in veronal buffer. The proteins were eluted with 
suline, precipitated with TCA and hydrolyzed 
wih acid. The buffered solvent systems of Mc- 
F rren yielded chromatograms from which up to 
10 amino acids as single spots could be studied. 
Te results on native rat and human sera con- 
fii ned that obtained on paper. The above results 
w: | be discussed in terms of the hypothesis that 
th serum proteins of a given species can be de- 
fined by the distribution of certain amino acids 
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amongst the electrophoretic components and that 
there is a similarity in this distribution from 
species to species in the animal kingdom. 


433. Electrical resistivity of living body tis- 
sues at low frequencies. HERMAN P. ScHWAN, 
Catvin F. Kay, Paut T. BoTHWELL AND 
Etwoop L. Foutz (introduced by JosEpn H. 
HAFKENSCHIEL, JR.). Electromedical Group, 
Robinette Fndn., Hosp. of the Univ. of Pennsyl- 
vania, and Dept. of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

The resistivity of several tissues has been meas- 
ured in the living dog throughout the frequency 
range from 10 eps to 100 Kc. The measurements 
were performed with catheters equipped with 
platinum electrodes connected to a Wheatstone 
bridge. The catheter was introduced intravascu- 
larly, intrabronchially, via the biliary passages, 
or directly in liver, lung, heart muscle, skeletal 
muscle, fat and kidney. Catheter diameters from 
2-5 mm were chosen to fit vessel walls snugly, 
thereby avoiding blood or fluid resistivity effects. 
The resistivity of the vessel walls was investigated 
and found to exert a negligible influence upon the 
tissue measurements. From about 2000 measure- 
ments at 1 Ke-in 20 dogs, the resistivity of each 
of the above tissues, except fat, ranged only from 
900 (liver) to 1100 (lung) ohm/cm with coefficients 
of variation of 8-15%. The resistivity changes with 
frequency, increasing by about 20-30% as fre- 
quency decreases from 1 Ke-10 eps, and decreasing 
by a like amount as 100 Ke is approached. After 
death a rapid change in resistivity was found, 
presumably due to redistribution of blood. The 
resistivity of lung changes considerably with 
forced inspiration. The resistivity of fat was much 
higher (1500-3000 ohm/cm) than that of the other 
tissues measured. 


434. Respiration and growth of liver after 
subtotal hepatectomy. H.S. ScHwartz* anpD 
S. B. Barker. Pharmacology Dept., Med. College 
of Alabama and School of Dentistry, Univ. of 
Alabama, Birmingham. 

Respiration of regenerating liver was compared 
with the rate of regeneration at varying intervals 
after removal of the left lateral and median lobes 
of the liver of rats. This subtotal hepatectomy 
was found to remove 66.7% of the total liver of 
rats in a comparable weight range; control ani- 
mals were laparotomized, the liver was exposed 
for the same length of time, and the viscera were 
manipulated in an analogous manner. At 1, 3, 7 
and 14 days postoperative, the rats were sacrificed 
by exsanguination, the liver remnant was weighed 
and slices prepared for manometric studies in 
Ringer-phosphate-glucose medium. Twenty-four 
hours after hepatectomy and before a significant 
increase in the weight of the remaining liver 
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occurred, the respiration was 35% higher than 
that of comparable lobes of control animals. At 
3 days, when growth was most rapid, liver respira- 
tion was increased 50-80%. By 14 days, when the 
liver had reached its calculated preoperative 
weight and growth had slowed considerably, 
respiration was about 25% higher than controls. 
Hypothyroid rats, prepared by previous thyroid- 
ectomy, had the same rate of liver regeneration 
after hepatectomy. The respiration, although at a 
lower level, showed the same amount of stimula- 
tion as that of regenerating liver of euthyroid 
animals. 


435. Movement of sodium, potassium, and 
water between tissue slices and solutions of 
sodium chloride. Irving L. ScHWARTZ AND 
EuGEeNeE L. Opie. Hosp. and Labs., Rockefeller 
Inst. for Med. Research, New York City. 

In previous studies one of us has shown that 
slices of liver and of kidney cortex after removal 
from the body and immersion in various fluids 
are isotonic with solutions of approximately twice 
the tonicity of extracellular fluid. On the other 
hand, dense fibrous tissue imbibes water from 
solutions ranging in concentration from 0.2-2.0 
osmolar. (J. Exper. Med. 89: 185, 1949.) The pur- 
pose of the present work was to extend previous 
findings by a study of the movements of sodium 
and potassium in relation to the shift of water. 
Slices of liver, kidney cortex and corium were 
removed from white rats, weighed, immersed for 
10 min. in 50 cc of 0.1-1.0 m sodium chloride solu- 
tions at 20°C., reweighed to measure the gain or 
loss of water, homogenized, and extracted for 
determination of sodium and potassium. The 
entry of sodium into the immersed tissues proved 
to be independent of both the net rate and direc- 
tion of water movement between the tissues and 
solutions. The gain of sodium by the slices reached 
a steady value by the 8th minute and remained 
constant for 12 minutes. The sodium space, calcu- 
lated as the ratio of uptake to increment in con- 
centration of bathing solution, amounted to ap- 
proximately 0.3 ec/gm for liver and kidney cortex 
and 0.4 ec/gm for corium. Potassium diffused out 
of the tissue without relation to the entry of 
sodium or the movement of water. 


436. Influence of thyroid hormone on skeletal 
muscle economy and tension. NEENA B. 
ScHWARTz (introduced by Joun S. Gray). 
Dept. of Physiology, Univ. of Illinois College of 
Medicine, Chicago. 

It was previously reported (ScHWARTZ AND 
Lern, Federation Proc. 12: 129, 1953) that tension 
and economy, defined as tension-time/unit volume 
of oxygen consumed above the resting level, 
during a 15-min. period of gastrocnemius muscle 
stimulation in vivo were higher for hypothyroid 
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and lower for hyperthyroid rats than for controls. 
At the stimulus frequency used, 40/sec., mechani- 
cal fusion appeared complete for the hypothyroid 
rats and markedly incomplete for the hyper- 
thyroid rats, the control muscles yielding moder- 
ate clonus. It appeared likely that the changes in 
tension and economy were secondary to the degree 
of mechanical fusion achieved. Accordingly, the 
experiment was repeated exactly, except that a 
stimulus frequency of 120/sec. was used, at which 
frequency mechanical fusion was complete for 
control and hyperthyroid rats, as well as for 
hypothyroid rats. Economy and tension were 
unchanged for the hypothyroid rats by the higher 
frequency. Tension and economy were increased 
(over values at 40/sec.) for both hyperthyroid 
and control rats. When the 3 groups are compared 
with each other at the high stimulus frequency, 
it is seen that tension is highest for the controls 
and that the hyperthyroid and hypothyroid rats 
produced the same level of tension. Economy was 
the same, at 120/sec., for all 3 groups of rats. It 
is concluded that muscle economy, in a muscle 
showing mechanical fusion, is not altered by 
thyroid hormone, but that the thyroid hormone 
can alter the degree of muscle fusion, and thereby 
the economy, at lower stimulus frequencies. 


437. Phenol conjugating system of rat liver. 
Harotp L. SEGAL* anp Ciara M. SzEGo. 
Dept. of Zoology, Univ. of California, Los An- 
geles. 

Utilizing an ammonium sulfate precipitated 
fraction of the high speed supernatant from rat 
liver homogenate (BERNSTEIN AND McGILVERY, 
J. Biol. Chem. 198: 195, 1952), conjugation of 
m-amino phenol with inorganic sulfate of the order 
of 400 myz/hr/mg protein n has been obtained. 
The reaction is carried out in potassium phosphate 
buffer, pH 7.0 in the presence of Mgt* and ATP, 
and the products measured colorimetrically by 
diazotization and coupling with naphthyl ethylene 
diamine. Optimal px for color development vas 
found to be 3.1. The reaction is characterized by a 
lag period prior to attainment of maximum activ- 
ity. The kinetics are consistent with a 2-step 
reaction in which an intermediate is built up until 
a steady state is reached. From the kinetic d: ta, 
rate constants of the individual steps have b:en 
calculated and effects of inhibitors on the sepa: ate 
reactions determined. The 1st step appears to be 
an activation reaction in which ATP is utilized, 
followed by a coupling reaction. Iodoacet ite 
inhibits primarily the 2nd step of the reaction. 
The enzyme is not protected against iodoacet :te 
inhibition by the presence of the m-amino pheol 
substrate. Excess ATP inhibits. the activation 
reaction. Dialysis of the enzyme system agai’ist 
10M ethylene diamine tetraacetate, which pre- 
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serves the activity of the undialyzed enzyme in 
solution at 0°C for at least 24 hr., causes a sharp 
drop in activity, suggesting the requirement for an 
unid:ntified cofactor. (Aided by a grant from the 
Natl. Cancer Inst., PHS, C-1488.) 


438. Effects of cortical stimulation on electro- 
cortical activity in monkeys. Jost PEDRO 
SesuNnDO, RoBERT NAQUET AND PIERRE BUSER 
(introduced by Rosert B. Livineston). Dept. 
of Anatomy, Univ. of California, Los Angeles 
ani VA Hosp., Long Beach. 

The present experiments were devised to explore 
influences which the cortex may exert upon arousal 
mechanisms. Experiments were performed on 30 
monkeys immobilized by dividing the caudal brain 
stem or by administering curare. Minute doses of 
chloralosane were commonly given to ensure a 
drowsing ECG. Electrical recording was sampled 
from multiple surface loci on both hemispheres 
and from the brain stem before and after repetitive 
low-voltage stimulation of cortex. Diffuse electro- 
cortical desynchronization and, in transected 
animals, behavioral arousal could be induced fol- 
lowing excitation of certain cortical areas but not 
of others. Effective regions were found on the 
cingulate gyrus, frontal oculomotor and para- 
occipital areas, pre- and post-rolandic gyri, 
superior temporal convolution and orbital surface 
of the frontal lobes. The induced electrocortical 
changes coincide with similar alterations in activ- 
ity recorded from the reticular activating system. 
Our evidence would indicate: 1) that the cortex is 
capable of exercising a widespread influence on 
electrical activity of both cortex and brain stem, 
2) that only certain restricted regions of cortex 
have this capacity and 3) that in many respects 
the elicited effects of electrical and behavioral 
arousal parallel those induced by sensory stimula- 
tion. The similarity between cortically and pe- 
ripherally induced activation of the ECG suggests 
that the cortex may participate importantly in 
arousal mechanisms. This confirms and extends 
observations of Bremer ana Terzuolo (Arch. 
internat. physiol., 60: 228, 1952) in the cat. 


439. Influence of ischemia on hepatic circu- 
lation. Ewautp E. SeLxurt. Dept. of Physi- 
ology, Western Reserve School of Medicine, 
Civveland, Ohio. 

Tie influence of ischemia of 1-2 hr. duration on 
the hepatic circulation of the dog was studied 
usin: the bromsulphalein (BSP) extraction 
metiiod as an index of liver blood flow. Ischemia 
was -reated by closure of the hepatic artery and 
the portal vein. During ischemia, splanchnic blood 
was -hunted to a jugular vein. After the release 
of the occlusion of the circulation, enhanced 
hepa'ie resistance ensued;; evidenced by an in- 
crease in portal pressure and reduction in hepatic 
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blood flow. Arterial blood pressure decreased 
concomitantly, often drastically after the longest 
periods of ischemia. The question of the validity 
of the BSP method for measuring hepatic blood 
flow after liver anoxia is considered. Certain 
indices suggest that the calculated blood flow 
loses quantitative significance beyond an hour of 
ischemia, although it may still indicate directional 
trends. 


440. Inactivation of triphosphopyridine nu- 
cleotide by ultraviolet irradiation and 
identification of decomposition products. 
Maria SERAYDARIAN (introduced by Davip 
Rapport). Dept. of Physiology, Tufts College 
Med. School, Boston, Mass. 

We have recently shown that diphosphopyridine 
nucleotide is inactivated by ultraviolet irradiation 
and we have identified the decomposition prod- 
ucts. The present communication deals with a 
similar study of the u.v. irradiation of triphos- 
phopyridine nucleotide (TPN). TPN loses its co- 
enzymatic activity as a result of such irradiation. 
Under the conditions of our experiment, the loss 
of activity of a 1 X 10-* m solution of TPN is 
practically complete after 2 hr. of irradiation, as 
assayed in the hexose phosphate dehydrogenase- 
system. At the time of 40% inactivation of TPN, 
there is no loss of optical density at 260 my, 
whereas at the time of complete inactivation there 
is a 10-20% loss of optical density and 35% of 
ribose is lost. The inactivation is accompanied by 
the decomposition of the TPN molecule. The 
decomposition products of TPN irradiated for 
2 hr. were separated on an anion exchange column, 


Dowex 1, Cl- form. Approximately 30% of the 


nicotinamide present in the TPN was recovered as 
free nicotinamide. Adenine and adenosine-5’- 
phosphate accounted for about 20% of the adenylic 
acid moiety of TPN and adenosine-2’ (or 3’), 5’-di- 
phosphate accounted for about 20%. The major 
fraction, approximately 60% of the adenylic acid 
moiety, was tentatively identified as a 2’- (or 3’)- 
phosphoadenosinediphosphate, based on the facts 
that 34% of the total phosphate was 7-min. hydro- 
lyzable and the molar ratios of adenine to phos- 
phate to ribose were in agreement with the 
proposed structure. 


441. Uptake of gases and oxygen during anes- 
thesia. A new method. Results with nitrous 
oxide. JoHN W. SEVERINGHAUS (introduced by 
Rosert D. Driprs). Dept. of Anesthesia, Univ. 
of Pennsylvania, Philadelphia. 

Any inert gas when introduced into the lung 
dissolves across the pulmonary membrane into 
the blood and is carried in solution to the tissues. 
There results a loss of gas volume from the lung 
and breathing reservoir. This loss of volume is 
easily measured using nitrous oxide at a partial 
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pressure of 560 mm Hg. At this pressure 330 ml 
of nitrous oxide will dissolve into each kilogram 
of non-fat tissue and blood. Method: six denitro- 
genated intubated patients were connected to a 
6-liter spirometer containing CO. absorbent, as 
for BMR determination but filled with 80% 
nitrous oxide and 20% oxygen. As these 2 gases 
were absorbed by the patients during several 
hours they were continuously replaced by slowly 
adding them through wet test gas meters con- 
trolled manually to keep the end expiratory 
spirometer volume and the inspired oxygen con- 
centration (Beckman analyzer) constant. The 
wet test gas meters then indicated the quantity 
of these gases absorbed by the patient. At the 
beginning of anesthesia, subjects absorbed about 
1000 ml of nitrous oxide/min. After 2 hr. they were 
still absorbing about 100 ml/min., and about 30 
liters of nitrous oxide had dissolved into the body. 
This long continued absorption agrees with pre- 
dictions based on nitrogen elimination data. This 
method allows the continuous determination of the 
basal metabolic rate during inhalational anes- 
thesia. The relatively large volume absorption of 
anesthetic gases should be taken into account 
when using them in closed systems, both in clinical 
anesthesia and in gas-exchange investigations. 


442. Effects of altering the balance between 
ovarian hormones and prolactin on initia- 
tion of lactation in rabbits. James T. 
Scouris* AND JoSEPH MEITEs. Dept. of Physi- 
ology and Pharmacology, Michigan State College, 
“ast Lansing. 

Recently we have demonstrated that the ability 
of a moderate dose of prolactin to initiate lacta- 
tion in rabbits can be effectively counteracted if 
optimal mammary, growth-promoting amounts of 
estrone and progesterone are injected at the same 
time. In the present experiment, 30 young rabbits 
were ovariectomized and injected with 960 1.v. 
of estrone and 1 1.v. of progesterone daily (opti- 
mal) for 25 days. For the next 10 days, 3 groups of 
6 rabbits each were continued on the same doses 
of steroid hormones and also received either 2, 4 
or 8 mg respectively of prolactin daily (1 mg = 
20-25 1.u.); the other 2 groups were given either 
4 or } the optimal amounts of the 2 steroid 
hormones and 2 mg of prolactin daily. In the first 
3 groups, lactation was almost completely in- 
hibited when only 2 mg of prolactin was injected 
daily, while 4 or 8 mg elicited good lactational 
responses. The 2 mg level of prolactin was suffi- 
cient to induce copious lactation when the steroid 
hormones were reduced. It is concluded that in 
rabbits 1) optimal, mammary growth-promoting 
levels of estrone and progesterone do not com- 
pletely inhibit lactation if a sufficiently large 
amount of prolactin is given at the same time and 
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2) even moderate doses of prolactin are effective 
in initiating milk secretion in the presence o! the 
2 steroid hormones if they are injected in less than 
optimal amounts. 


443. Effect of temperature on _ potassium 
liberation during nerve activity. ABRAHA\ 
M. SuHanes. Natl. Insts. of Health, Bethesda, 
Md., and Marine Biological Laboratory, Woods 
Hole, Mass. 

Potassium shifts in invertebrate fibers were 
observed by analysing with a Beckman flame 
spectrophotometer the small quantities of medium 
circulated past the tissues. The resting loss of 
potassium from partially dissected stellar nerves 
from the squid, Loligo pealii, was found to be 
augmented by low temperature. Repetitive stimu- 
lation of the giant axon caused an average loss 
per impulse of 3 wyuM/em? at 24°C and of 9 yyM/ 
cm? at 6.1°C—values somewhat smaller than but 
still reasonably consistent with those recently 
calculated indirectly by Hodgkin and Huxley. 
No potassium reabsorption followed activity. The 
amplitude of the spike dropped to 0.6 while the 
duration increased by 0.4 during stimulation; 
from the decline in amplitude, the release by a 
fresh axon at the two temperatures is estimated 
to be 3.7 and 11.4 yuM/cem? impulse. The leg nerves 
of the crab, Libinia emarginata, gave essentially 
the same results as the squid fibers; in addition, 
the reabsorption of potassium, which occurs in 
this tissue following activity, was depressed by 
low temperature. The potassium liberated at 6°C 
was 10 muM/gm impulse, as compared to 3 myM/ 
gm impulse obtained earlier at room temperatures. 
Corrections are necessary for the diffusion limita- 
tions and the potassium reabsorption which affect 
the escape of potassium in crab nerve experiments; 
a rough estimate of these indicates that the abso- 
lute loss per impulse may be substantially larger 
than actually observed although the effect of 
temperature is not seriously distorted. 


444, Changes in gastric, rectal, oral and skin 
temperature, following ingestion of hot 
and cold water in man. HERBERT SH \PIRO 
AND Emery K. Stoner.* Dept. of Ph sical 
Medicine, Univ. of Pennsylvania, and De ot. of 
Research, Wills Hosp., Philadelphia. 
Temperature changes were recorded with suit- 

ably designed copper-constantan thermoc«uples 

and a recording potentiometer. Volumes of vater 
ingested varied from 17-1100 ml. Time was :neas- 
ured for the stomach temperature to retu:n to 
0.5°C below the initial gastric temperature, after 
ingesting varying quantities of cold water, \ hose 
difference from the initial gastric temperati.re is 
expressed in terms of the gram calories of heat 
which would be required to bring the water | fore 
ingestion to the same temperature as the sto: iach 
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The values found for cold water varied from 19446. Interference with release of CO, from 


min. for 5000 gm cal., to 67 min. for 35,000 gm cal. 
Effects of ingestion of hot water, similarly meas- 
ured. were found to vary from 23 min. for 5000 gm 
eal., to 52 min. for 20,000 gm cal. For rectal tem- 
pera ure, a family of curves can also be drawn, 
shoving the time course of the drop of rectal 
tem) erature, as a function of the gm cal. differ- 
ence, after drinking cold water. For normally 
clothed subjects, the temperature drop varied 
from 0.2°C for 5000 gm cal. to 0.8°C for 35,000 gm 
cal. ‘he rectal temperature increases for hot water 
ingestion were of smaller magnitude than the 
rectal changes for cold water, owing to loss of 
heat by skin vasodilatation and perspiration. As 
compared with gastric temperature, oral tempera- 
ture shifts were of shorter duration, for both hot 
and cold. Skin of the forehead reacted with mini- 
mal changes, whereas the finger tips responded 
to cold ingestion, under suitable conditions, by a 
prompt vasoconstriction. 


445. Evaluation of tubeless gastric acid and 
pH determination anacidity in patients 
with intact stomach and after subtotal 
gastrectomy. Harry SuHay, Ropert OstTROvVE* 
AND HerMAN Srp.Ler.* Fels Research Inst., 
Temple Univ. School of Medicine and Temple 
Univ. Hosp., Philadelphia, Pa. 

In 1950, Segal, Miller and Morton showed that a 
quininium cation resj n ingested by a patient with 
free gastric hydroch lorie acid exchanges the qui- 
nine for hydrogen ions. The liberated quinine 
absorbed from the intestine is excreted in the 
urine and determined therein after extraction 
with ether sulphuric acid. Recently, Flood and 
his associates, based on studies of Brodie et al. 
W. Biol. Chem. 168: 311, 1947) suggested benzene 
forextraction. A critical evaluation of this method 
could be made only if during the test, pH of the 
gastric contents were determined. This was done 
every 15 min. during the test, followed immedi- 
ately thereafter by reinstallation of all the with- 
drawn contents into the stomach so as not to 
remove any of the resin during the test. Adequate 
controls were done to assure no modification of 
the ‘est by the extractions. Studies were carried 
out in patients with subtotal gastrectomy as well 
asin those with intact stomachs. In true anacidity 
and n patients with adequate gastric secretion, 
the ‘ ‘st is reliable. In patients with a low rate of 
seerv'ion and especially in the partially gastrec- 
tomi ed stomach, perhaps due to rapid emptying 
of tl \ resin into the intestine, the test may fail. 
Thes. studies support our previous report that 
anac: lity can only be adequately studied by meas- 
uriny the px of the gastric contents. Benzene was 
foun’ to be the superior extractive in doing the 
quini ium resin test. 


pulmonary capillary blood after inhibition 
of carbonic anhydrase. R. H. SuHeparp, 
H. Donoso, E. M. Kiuiicx, R. M. Cuer- 
NIACK, C. J. Jouns and R. L. Rivey (intro- 
duced by J. L. Lint1enTHAL, JR.). Environmental 
Medicine, Johns Hopkins Univ., Baltimore, Md. 
Tomashefski et al. have shown that alveolar 
Poco, is significantly smaller than arterial Poo, in 
dogs receiving large doses of a carbonic anhydrase 
inhibitor (Diamox) (Federation Proc. 12: 144). 
This difference has not been found in resting 
human subjects. In the present studies a normal 
male subject weighing 63 kg exercised on a tread- 
mill (oxygen consumption 2335 and 2280 ml/min.) 
after ingesting carbonic anhydrase inhibitor 
(Diamox, 500 mg the evening before study and 
750 mg the morning of study). Differences of 12 
mm Hg and 8 mm Hg between arterial and alveolar 
Pco, were obtained in 2 studies. Arterial Pco, was 
determined directly in quadruplicate and was also 
calculated from arterial pH, CO. content and 
hematocrit. Alveolar Poco, was determined directly 
from end-tidal samples and was also calculated 
from expired COs, tidal volume and dead space 
volume. The CO2.—O: exchange ratio was .85 
after 13 min. of exercise, suggesting that metabolic 
production of CO, exceeded CO, elimination by 
the lungs. A difference between arterial and alveo- 
lar Poo, of 5 mm Hg was obtained in similar studies 
on a 2nd normal subject. These findings are be- 
lieved to result from interference with the release 
of CO, from pulmonary capillary blood after 
inhibition of carbonic anhydrase. 


447. Oxygen content of pulmonary artery 
blood in man during various phases of the 
respiratory and cardiac cycle. JoHn T. 
SHEPHERD* AND Fart H. Woop. Mayo Fndn. 
and Mayo Clinic, Rochester, Minn. 

Systematic errors in applying the Fick principle 
to measure flow may result if both flow and con- 
centration of indicator substance past the sam- 
pling sites vary. Changes in blood flow and oxygen 
content associated with respiratory or cardiac 
cycles may introduce large errors in determina- 
tions of cardiac output (J. Appl. Physiol. 5: 635, 
1953). A method has been devised for withdrawal 
of blood samples from the heart and great vessels 
during any phase of respiratory or cardiac cycles. 
This consists of a synchronizer circuit controlling 
an electromagnetic interposed between 
cardiac catheter and blood-sampling syringe. 
Delay and hold circuits allow the synchronizer 
when activated by the onset of inspiration or 
expiration or by the R wave of the ECG to hold 
the sampling valve open during any portion of 
respiratory or cardiac cycles. Oxygen saturations 
of blood samples withdrawn in this manner were 
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determined both by cuvette oximeter and Van 
Slyke methods. In 11 resting subjects (2 normal, 
6 with mitral disease and 3 with large left-to-right 
shunts via septal defects) there was no demon- 
strable difference in oxygen content of pulmonary 
artery blood during inspiratory or expiratory 
phases of the respiratory cycle. In 4 subjects 
(2 normals) there was no difference in oxygen 
content during systole and diastole. Failure to 
demonstrate differences means that if cyclic 
variations did occur, they were small. Hence, 
possible errors from this cause in determinations 
of pulmonary flow by conventional Fick methods 
were also probably small. 


448. Do red cells produce acetylcholine? 
C. W. SHEPPARD AND P. J. Martutas.* Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn. 
This investigation includes a study of the 

acetylcholine (ACh) content of normal cells, the 

possible building up of the ester in eserinized 
erythrocytes, and a search for choline acetylase 
activity in powders from acetone dried cells. To 
date, the results have been uniformly negative. 
In the usual artificial system, extracts of acetone 
powders of rat brain produce snytheses frequently 
comparable to the maximum reported in the liter- 
ature. Addition of blood powders during the ex- 
traction often but not invariably produces partial 
inhibition (50%), nevertheless, no change in yield 
occurs when hemolyzed red cells are added to the 
brain powder extracts. Blood powder extracts or 
hemolyzed red cells, run simultaneously and 
identically with the brain samples, produce no 
demonstrable synthesis but, occasionally, extracts 
are obtained from the synthetic system which 
show threshold activity on the frog rectus prepa- 
ration used for bioassay. This slight activity is 
often potentiated somewhat by eserine and re- 
duced by alkaline hydrolysis but appears in equal 
amount when extracts of heat inactivated powders 
are used. It is, therefore, not enzymically syn- 
thesized ACh. The sensitivity of our method has 
routinely been tested by adding small amounts 
of ACh to a parallel test system. Under optimal 
conditions, the upper limit of our detection is 

0.05 y of ACh/ce red cells, and 0.05 y/cc/hr. 

synthesis in eserinized celis in serum; 0.2 y/hr./ce 

hemolyzed cells and 2 7/hr./gm acetone powder. 


449. Effect of x-radiation on the incorpora- 
tion of P*® into mononucleotides of ri- 
bosenucleic acid. F. G. SHERMAN. Arnold 
Biological Lab., Brown Univ., Providence, R. I. 
Torulopsis utilis grown in synthetic medium 

was irradiated with 60,000 r and 100,000 r (200 kv 

x-radiation). Following irradiation the cell sus- 
pension was added to an equal volume of growth 
medium containing 2 wc P*?/ml. After incubation 
at 30°C for 60 min. with vigorous shaking, the cells 
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were harvested and washed 3 times with distilled 
water. The cells were extracted with 3 successive 
portions of trichloroacetic acid, followed by ex- 
traction with fat solvents. The crude nucleates 
were extracted with hot 10% NaCl. RNA mono- 
nucleotides were separated by paper ionophoresis 
(DAVIDSON AND SMELLIE, Biochem. J., 52: 599). A 
small increase in the specific activity of inorganic 
phosphorus was noted in the irradiated cells 
(2-11% at 60,000 r; 6-15% at 100,000 r). A similar 
increase in the specific activity of the total acid 
soluble phosphorus was also observed after irradi- 
ation. These changes were accompanied by a de- 
crease in the specific activity of meta-phosphate 
(0-32% at 60,000 r; 5-41% at 100,000 r). Specific 
activity of the total cell phosphorus was 4-22% 
greater in cells receiving 60,000 r than in the non- 
irradiated cells. Cells which had been irradiated 
with 100,000 r had an increase in total cell phos- 
phorus specific activity of 13-55%. The specific 
activity of P*®? from mononucleotides of cells 
irradiated with 60,000 r was about 20-25% greater 
than the specific activity of these compounds from 
nonirradiated cells. Irradiation with 100,000 r 
gave an average increase in specific activity of 
30% for adenylie acid, 45% for cytidylic acid, 
35% for guanylic acid and 47% for uridylie acid. 


450. Age changes in renal function and basal 
oxygen consumption as related to total 
body water. NatHan W. SuHocx, Donatp M. 
WaATKIN* AND MARVIN J. YIENGST*. Section on 
Gerontology, Natl. Heart Inst., Bethesda, and the 
Baltimore City Hosps., Baltimore, Md. 

Inulin clearances, PAH clearances and Ts for 
PAH were estimated by the constant infusion 
technique in 71 men with clinically normal renal 
function whose ages ranged from 19-95 years. 
Basal oxygen consumption by the open-circuit 
method, thiocyanate space and total body water 
(antipyrine space) were estimated in the same 
subjects. The clearances and Tm’s were more 
closely correlated with either antipyrine space 
(r = 0.43, 0.42 and 0.57 respectively) or }asal 
oxygen consumption (r = 0.55, 0.46 and 0.56 
respectively) than with surface area estimated 
from height-weight nomographs (0.36, 0.25 and 
0.37 respectively). However, the previousl) ob- 
served agewise decrements in renal function; per 
unit of surface area remained significant wh: ther 
functions were expressed in terms of body water 
or total oxygen consumption. Basal oxygen con- 
sumption per unit of surface area diminished with 
increasing age. In contrast, oxygen consum; tion 
per liter of total body water or per liter of ‘i::tra- 
cellular fluid’ (antipyrine space minus thiocy: ate 
space) did not change with age. This sug:.2sts 
that total body or ‘intracellular’ water is a b: tter 
index of the amount of metabolizing tissue iv the 
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aginy body than is surface area. This in turn 
implies a constant average rate of basal oxygen 
uptae of the tissues after maturity. 


451. Metabolism of C-labeled glucose in 
normal and diabetic humans. Wa.Ton W. 
SHREEVE, NoME BaAkER, GENEVIEVE INCEFY, 
R: GINALD A. SHIPLEY, Max MILLER AND JAMES 
Craig (introduced by LrEsiieE L. BENNETT). 
Rudlioisotope Unit, VA Hosp., and Dept. of 
Midicine, Western Reserve Univ., Cleveland, 
Ohio. 

Some aspects of the metabolism of glucose have 
been compared in normal and diabetic humans by 
means of a single intravenous injection of uni- 
formly labeled C14-glucose in trace amount fol- 
lowed by measurement at intervals of the C' 
content of the respiratory CO: and blood glucose. 
Excretion of CO. has been similarly studied 
following injection of C'-fructose, C1*-acetate, 
and C'-bicarbonate. Time maxima and activity 
curves of C'* in the respiratory CO: following 
injection of the latter substances support the 
assumption of an immediate precursor-product 
relationship between the glucose and carbon 
dioxide pools. Concepts of turnover in these 2 
major pools have served as the basis of a calcyla- 
tion of the % of CO» which is derived from glucose 
(BAKER AND InceEFY, Federation Proc. this issue). 
On the average about 20% of the respiratory CO2 
was derived from the ‘immediate oxidation’ of 
glucose in both normal humans and diabetic 
individuals rendered moderately hyperglycemic 
by withdrawal of insulin for 16-24 hours. The 
observation that the fraction of CO2 formed from 
glucose does not change within a period of 4 hr. 
after injection of C14-glucose provides evidence 
that the C™ in the CO: is indeed derived directly 
from glucose rather than from nonglucose pre- 
cursors gradually acquiring the isotopic label. 
The ‘glucose space’ appeared to be on the average 
18-20% of body weight in both normal and dia- 
betic individuals. Turnover rate of glucose was 
approximately the same in boch groups and turn- 
over time was 3-4 times greater in the diabetic 
group. 


452. Acute hypoxia upon pulmonary vessels. 
ArtHur A. SIEBENS, RatpH E. SmiItTH* AND 
Citrrorp F. Storey*. Cardiopulmonary Func- 
tiun Lab., St. Albans Naval Hosp., St. Albans, Vt. 
Tie presence of a low oxygen tension in inspired 

air has been demonstrated to have a pressor effect 

upo: the lesser circulation. The mechanism of this 
response has been subject to divergent interpre- 
tations, some evidence indicating that hypoxia 
iner-ases cardiac output, other data suggesting 
that ‘his stimulus increases pulmonary resistance. 

The present report concerns 4 patients for whom 

teliaiile calculations of pulmonary blood flow 
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show a fall with hypoxia coincidentally with a 
rise in pulmonary artery pressure. Method: car- 
diac output (Fick) and pulmonary artery pres- 
sures (capacitance manometer) were determined 
at rest, during exercise with room air breathing, 
and during exercise with the patient breathing a 
gas mixture sufficiently low in oxygen concentra- 
tion to lower the saturation of arterial blood to 
approximately 80%. Exercise was continued for 
10 min. prior to collection of blood and gas samples 
in as much as experience had proven changes in 
oxygen consumption, minute ventilation and 
respiratory gas exchange ratio to be small follow- 
ing minute 7. Results: in each patient exercise on 
room air was associated with an increase in pul- 
monary blood flow (minimum 3.23 1/min., maxi- 
mum 5.03 1/min.), arise in mean pulmonary artery 
pressure (minimum 5 mm Hg, maximum 8 mm Hg), 
and a small fall in ‘resistance’. Exercise during 
low oxygen breathing, though associated with 
lower pulmonary blood fiows, produced further 
elevations in mean pressure (minimum 6 mm Hg, 
maximum 12 mm Hg) and sharp rises in ‘resist- 
ance’. Conclusion: acute hypoxia produced pul- 
monary vasoconstriction in these 4 patients. 


453. Effect of phosphorus-32 on growth and 
viability of rat embryos. MELVIN R. Srkov 
AND THOMAS R. Noonan (introduced by Jor W. 
How .anp). Dept. of Radiation Biology, Univ. of 
Rochester, Rochester, N. Y. 

Effects of a beta-emitting radioisotope (P%?) 
on the course of pregnancy in the rat were studied 
by intraperitoneal injection of solutions of the 
isotope into pregnant female rats of 6, 8, 9 and 10 
days gestation. Doses of 0.5, 1.0, 1.5 and 2.0 me/ 
animal were used. All animals were sacrificed on 
the 14th day of gestation. The number of living 
fetuses was compared with the number of im- 
plantation sites to ascertain the toxicity of the 
isotope. Length and weight measurements were 
made to determine if any retardation of develop- 
ment was produced by the isotope and the fetuses 
were examined for gross malformations. Certain 
fetuses were randomly selected and processed for 
radioactivity determinations to allow estimation 
of the radiation dose in roentgens equivalent 
physical received by each fetus. When 1.5 or 2.0 me 
was injected on the 10th day of gestation, the 
percentage of embryos surviving until the 14th 
day was greatly reduced; neither 0.5 nor 1.0 me 
produced any significant increase in mortality. 
Weight and length reduction was found at all 
doses, the reduction being greater with increasing 
dose. When injection was made on the 6th, 8th or 
9th day, doses above 0.5 me killed almost all of 
the fetuses. Animals injected with 0.5 mc on these 
days showed a great reduction in the percentage 
of the litter surviving to the 14th day. The size 
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of these fetuses was found to be reduced in all 
cases. 


454. Demonstration by dye dilution technics 
of preferential flow across atrial septal 
defects from right pulmonary veins and 
inferior vena cava. ARTHUR W. SILVER, 
H. J. C. Swan anp JoHn W. KIRKLIN (intro- 
duced by Howarp B. BurcHELL). Mayo Fndn. 
and Mayo Clinic, Rochester, Minn. 

Large (1-2 em) atrial septal defects were pro- 
duced in 9 dogs by the atrial well technic. Post- 
operatively (4-6 mo.) T-1824 (20 mg doses) was 
injected into the left pulmonary artery, 2-3 of the 
4 lobar branches of the right pulmonary artery 
and both venae cavae. The dye dilution patterns 
were recorded by a cuvette oximeter at the femoral 
artery. Dilution patterns after right anterior and 
cardiac lobe artery injections demonstrated that 
more of the blood from these lobes drained anoma- 
lously across the defect into the right atrium than 
did that from the remainder of the lung. The 
majority of the blood from the right diaphrag- 
matic lobe and left lung drained normally to the 
left ventricle and systemic circulation. Inferior 
vena caval injections yielded dye curves showing 
an initial break on the build-up slope, indicating 
on the average 19 (4-40) % of the inferior caval 
blood was shunted right to left across the septal 
defect. Since dye curves recorded after superior 
caval injections did not show this contour, it is 
concluded that practically all the right-to-left 
shunted blood originated from the inferior vena 
cava. Necropsy showing the juxtaposition of the 
septal defects to right pulmonary vein orifices 
and inferior vena cava correlated well with dye 
curve findings. Similar results indicating pref- 
erential flow of inferior vena caval and right 
pulmonary vein blood across congenital atrial 
septal defects have been obtained in man. 


455. Respiratory and circulatory effects of 
acute pneumothorax. DANIEL H. Simmons*, 
ALLAN HEMINGWAY AND NICHOLAS RIccHIvTI.* 
Depts. of Physiology and Medicine, Univ. of 
California at Los Angeles and VA Center, Los 
Angeles. 

Circulatory and respiratory measurements were 
made before and up to 5 hr. after rapid induction 
of pneumothorax on 6 tracheotomized dogs anes- 
thetized with Nembutal, and over similar periods 
of time on 5 control dogs. The volume of air 
introduced into the pleural space in the pneu- 
mothorax experiments was approximately equal to 
one-half the functional residual capacity. Blood 
gases and direct Fick cardiac outputs were deter- 
mined by sampling from the femoral artery and 
from the pulmonary vein via cardiac catheter. 
Pulmonary and peripheral pressures were meas- 
ured using pressure transducers. Functional 
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residual capacities were measured by the o»en- 
and closed-circuit methods. Significant changes 
induced by pneumothorax included the follow ing: 
1) The respiratory rate rose from a mean co:trol 
of 12 to 58 1 hr. after induction of pneumothorax, 
and dropped to 42 33 hr. later. 2) Minute volume 
rose from 220 ml/kg to 500, in spite of a marked 
early drop in tidal volume. 3) The ventilation 
coefficient (1 expired/100 ml O2 consumed) rose 
from 3.7 to 7.2 4 hr. after pneumothorax and 
dropped to 6.1 33 hr. after, indicating less efficient 
respiration. 4) The functional residual capacity 
decreased about 3 of the volume of air introduced, 
indicating that chest wall expansion accounts for 
approximately % of the injected air and lung 
collapse 34.5) Oxygen saturation fell slightly fol- 
lowing pneumothorax, but less than the drop 
observed in control dogs over the same period. 
6) The cardiac output dropped to between 60 and 
70% of control values during the 5 hr. after 
pneumothorax. 7) There were no _ consistent 
changes in mean pressures or pulse pressures in 
either the pulmonary or peripheral circuits. 


456. Repeat variability of the mean spatial 
QRS and T vectors. ERNst SIMONSON AND 
AncEL Keys. Lab. of Physiological Hygiene, 
Univ. of Minnesota, Minneapolis. 

Three limb leads and 6 to 8 precordial leads were 
recorded in 20 clinically healthy young men in the 
basal resting state and were repeated after 1 week. 
The mean spatial QRS and T vectors were con- 
structed (Circulation 7: 403, 1953) and expressed 
as azimuth (H°), elevation (V°), magnitude 
(Mag) and angle between the QRS and T vectors 
(dA°). Inter-individual (V;) and intra-individual 
(Vw) variances of the vectorial items were com- 
pared with the corresponding variances of QRS 
and T amplitudes and axes in the standard leads 
and V,. The variance between individuals was 
much the same in V° as in the Einthoven axes. 
both for QRS and for T. The variance within 
individuals in Mag was larger than in the sum of 
limb lead potentials, both for QRS and for T. 
The variance within individuals, coimpared with 
that between individuals, was large for all sj,atial 
coordinates. Part of this variability is exp! ined 
by inadvertent variation in chest electrode )osi- 
tion. There was no correlation betwee the 
changes (on replication) of the QRS and ; xe T 
vectors, or between H®° and V° of either vi tor. 
With the same method, 50 middle-aged men were 
studied with 1-year interval between the rey :ats. 
The intra-individual variance of the vec: rial 
items within 1 year did not exceed the i: tra- 
individual variance within 1 week of the you 1ger 
age group. 


457. Blood volume changes during anest}: sia 


with pentobarbital sodium. ArTaur M. 
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$i 1pson*, LEonaRD Ezrow*, Donatp G. Vipt* 

ano Leo A. Sapirstein. Dept. of Physiology, 

Oi 'o State Univ., Columbus. 

C'.anges in plasma and blood volume with time 
hav. been estimated in dogs anesthetized with 
sodiim pentobarbital (80 mg/kg i.v.). Plasma 
volume is measured as Rose Bengal space by a 
procedure which permits accurate repetitive 
det: rminations at half-hour intervals. The blood 
volime is determined from the plasma volume 
and the hematocrit. Both plasma and _ blood 
volume are significantly reduced in a 2-hr. period 
in animals undisturbed except for the admin- 
istration of the anesthetic. The loss of plasma is 
10-20% of the original plasma volume; the decline 
in blood volume is somewhat less; the hematocrit, 
in consequence rises during anesthesia. Animals 
which are not deeply anesthetized do not show 
these changes. These results suggest that caution 
should be exercised in the interpretation of 
cardiovascular changes in acute experiments on 
nembutalized dogs to rule out effects due primarily 
to the anesthetic. (Supported by the American 
Heart Association and the Central Ohio Heart 
Association. ) 


458. Repair of post-hypophysectomy anemia 
by pituitary extracts. M. E. Stmpson, D. C. 
Van Dyxe* anv B. S. Wiuutams*. Inst. of 
Exptl. Biology and Donner Lab., Univ. of Cali- 
fornia, Berkeley. 

Previous studies have shown that oral admin- 
istration of sheep pituitaries repairs post-hypo- 
physectomy anemia and produces polycythemia 
in normal and adrenalectomized rats (Blood 8: 
131, 1953; Acta Haematologica, in press, 1954). 
The repair of post-hypophysectomy anemia, both 
in the presence and absence of the adrenals, has 
now been obtained by parenteral administration 
of acetic acid extracts of sheep pituitaries. Con- 
siderable concentration of erythropoietic activity 
is achieved by oxycellulose adsorption from dilute 
acetic acid solutions and subsequent elution with 
0.1 n hydrochloric acid. Such eluates contain 
corticotrophin but by varying the conditions of 
adsorption it is possible to obtain preparations 
low in corticotrophin though still high in erythro- 
poitic activity. Conversely, extracts obtained 
fron: beef pituitaries contain corticotrophic but 
hegiigible erythropoietic activity. Since these 
pre} arations have no thyrotrophic, gonadotrophic 
or :rowth-promoting activity at the doses used, 
and are effective in adrenalectomized rats, the 
rest 'ts obtained are interpreted as further evi- 
den'e supporting the existence of a separate 
eryi iropoietic factor in the anterior pituitary. 


459. Effect of sectioning buffer nerves on red 


cecil volumes of dogs. GEORGE Sisson*, 
Ai. THUR Catn* 4np WALTER S. Root. Dept. of 
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Physiology, College of Physicians and Surgeons, 

Columbia Univ., New York City. 

Schafer (Ann. Surg. 122: 1098, 1945) found an 
absolute polycythemia (dye and hematocrit) in 
dogs made hypertensive by removal of the carotid 
sinuses and bilateral section of the buffer com- 
ponents of the vagus nerves. We have repeated 
this work using, however, a slightly different 
surgical technic and determining the red cell 
mass directly. The erythrocyte volume was meas- 
ured with the ;2P method and the plasma volume 
with T-1824. The carotid sinuses were denervated 
by stripping the sinuses and the adjacent arteries 
and cutting any nerve strands arising from the 
region of the sinus. The right vagus was cut below 
the origin of the recurrent nerve and any branches 
passing downward from the loop of the recurrent 
nerve were divided. All branches of the left vagus 
nerve passing to the heart and lungs were sec- 
tioned. The red cell and total blood volumes im- 
mediately after the final operation and in some 
instances for as long as 7 months did not differ 
significantly from the control values. All of the 
debuffered animals showed hypertension. (This 
study was supported in part by funds provided 
under Contract AF 33 (038)-25899 with the USAF 
School of Aviation Medicine, Randolph Field, 
Texas.) 


460. Action potentials and conduction veloc- 
ity in the ureter. WILLIAM SLEATOR, JR. AND 
Harvey ButTcHer, Jr. (introduced by A. S. 
Giutson, JR.). Washington Univ. Med. School, 
St. Louis, Mo. 

This investigation was directed toward obtain- 
ing information about conduction mechanisms in 
ureteral peristalsis. Dog ureters were used in 
situ to assure good oxygenation. When recording 
artifacts are eliminated action potential shape is 
similar to that of heart muscle observed with 
intracellular electrodes. A shoulder during re- 
polarization makes the time from midpoint of 
negative swing to complete recovery about 0.5 sec. 
The pressure increase beings about 0.1 sec. after 
the negative swing and lasts about 0.2 sec. beyond 
recovery of normal potential. Propogation veloci- 
ties in fresh ureters averaged 45 mm/sec. without 
difference between directions or between spon- 
taneous and stimulated waves. A variety of 
mechanical, electrical and chemical stimuli 
failed to produce wave velocities which would 
suggest other conduction systems. No 2 stimuli 
produced waves less than 0.5 sec. apart. Anodal 
polarization may reduce conduction velocity by 
50%, after which the tissue shows behavior char- 
acteristic of accommodation. When 1 wave fol- 
lows another along the ureter within 3-5 sec., the 
second will travel up to 30% slower as the interval 
is reduced toward the refractory period. During 
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this interval the pressure developed by a wave is 
less, and the shoulder is smaller or missing from 
the action potential which returns to resting value 
about 0.2 sec. sooner. Acetylcholine duplicates all 
these wave changes, in single waves. Nicotine, 
xylocaine, and other anethetics injected into the 
ureteral wall do not influence wave shape or 
conduction. Taken altogether these results sup- 
port the hypothesis that nervous mechanisms are 
not involved in normal peristalsis of dog ureters. 


461. Influence of various factors on uptake of 
iodide by the thyroid. D. Warp SLINGERLAND 
(introduced by E. B.,Astwoop). New England 
Center Hosp., and Tufts College Med. School, 
Boston, Mass. 

Studies made on fresh sheep thyroid slices in 
Krebs-Ringer’s medium containing propylthio- 
uracil revealed many compounds which inhibited 
iodide concentration when added at 10-3 M. or 
less, before or after equilibration with [3!, [31 
content of the tissue was calculated by sampling 
the medium. Most inhibitors fell in the general 
category of sulfhydryl group inactivators, such as: 
heavy metals and derivatives (e.g. salts of silver, 
mercury, tin, lead, zinc, cadmium, arsenic, phenyl- 
mercuric nitrate, Mercuhydrin, thiomerin), halo- 
genated organic substances (e.g. iodoacetic acid), 
alkylating agents (e.g. iodoacetic acid), quinones 
and dyes (e.g. 2-methyl-1,4-naphthoquinone, 
hydroquinone, sodium anthraquinone 6 sulfonate, 
rhodamine, methylene blue), inorganic oxidizing 
agents (e.g. potassium fericyanide, potassium 
nitroprusside). Organic substances such as 
prophenpyridamine, phenolphthalein, quinine, 
atabrine, bromsulfphthalein, 2,4-dinitrophenol, 
triaminobenzene, ninhydrin, penicillin G, hexyl- 
resorcinol, and Dicumarol also inhibited iodide 
uptake, whereas certain enzyme inhibitors (e.g., 
sodium azide) did not. Cooling, heating (80°C), 
and mincing of slices inhibited as did the replace- 
ment of air above the medium by nitrogen. Nor- 
mal saline was often an adequate medium but 
water or glucose was inadequate. Radical pH 
changes were inhibitory. The possibility of these 
agents inhibiting cellular metabolism was checked 
by Warburg studies. Although some depressed 
respiration, some did not; for example, iodoacetic 
acid, rhodamine, ninhydrin, phenolphthalein. 
Thyroid to serum iodide ratios in rats were un- 
affected save by iodoacetic acid which may have 
released iodide in vivo. Rhodamine was goitrogenic 
in rats. In summary, certain compounds inhibiting 
iodide uptake in vitro without depressing respira- 
tion may suppress important enzyme systems 
containing sulfhydryl groups. 


462. Radiosensitivity of the bat (Myotis 
lucifugus). Dovetas E. SmitH, Donatp R. 
Russ* anp Evaenta M. Jacxson.* Div. of 


FEDERATION PROCEEDINGS 


Volune 18 


Biological and Med. Research, Argonne .\ ail, 

Lab., Lemont, Ill. 

Our previous findings that high dosages of x-ir- 
radiation were required either to cause peripheral 
vascular damage in or to shorten the life span of 
starving bats suggested that the bat might be 
highly radioresistant (Physiol. Zool. 24: 249, 1951). 
In an attempt to elucidate the relative radio- 
sensitivity of the bat we have carried out blood 
and histopathological studies after total-body 
x-irradiation over a wide dosage range. Starva- 
tion had no effect upon the levels of any of the 
circulating blood cells and little effect upon the 
microscopic appearance of most tissues. Dosages 
of 500-20,000 r did not influence the erythrocyte 
counts. The total leucocyte counts after such 
exposures were much below those of the starved 
controls as early as 24 hours after irradiation. 
These counts continued to decrease for the rest 
of the period of study (9-11 days). The lympho- 
cytes showed a similar pattern of change, while 
the heterophils stayed within the control range 
for 2-3 days before undergoing a sharp decrease. 
On the basis of the postirradiation blood changes 
the bat has a radiosensitivity similar to that of 
the frog. Similar radiation dosages caused typical 
aplasia of the bone marrow and damage to the 
cells of the intestinal crypts. 


463. Amine oxidase and adrenergic vasocon- 
striction of dog and swine arteries. Dvr- 
woop J. SmitH and Seymour ALPERI.* Dept. of 
Pharmacology, College of Medicine, Univ. of 
Vermont, Burlington. 

The role of the amine oxidase system in control 
of peripheral vascular reaction of dog and swine 
has been compared in vitro utilizing a plethysmo- 
graphic technique (Circulation, 4: 890, 1951) to 
accomplish 2 types of studies. The effect of amine 
oxidase inhibitors (Benedryl, ephedrine) upon the 
in vitro constriction to L-epinephrine and L-nor- 
epinephrine have been assessed and the compara- 
tive vasoconstriction produced by these 2 ncuro- 
ergones in the isolated carotid arteries from swine 
and dogs have been recorded. There is a signif:cant 
difference in the constriction produced by 1- 
epinephrine and tL-nor-epinephrine in swine 
carotid arteries; the vasoconstriction to L-nor- 
epinephrine being about 4 the duration of that 
produced by t-epinephrine at all dose |: vels 
studied. There is no difference in the constri: tion 
produced by the 2 tissue hormones in the ca: otid 
arteries of dogs. In swine carotid arteries, ep ied- 
rine has no direct constricting action, alth ugh 
it does prolong the reaction to epinephrine 3- ld. 
In contrast ephedrine has a direct vasoconstr: ‘tor 
action upon dog carotid arteries, while ha-ing 
little or no effect upon the duration of the reac ion 
produced by epinephrine and nor-epinephr ne. 
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Bene:Iryl (a very potent amine oxidase inhibitor) 
markedly prolonged the epinephrine produced 
vasoconstriction of swine carotid arteries, while 
producing no change in the reactivity of dog 
carot d arteries to these neuroergones. Evidence 
to dute suggests that the amine oxidase system, 
while being of considerable significance in swine, 
apparently is of little physiological importance in 
control of the peripheral vascular reactivity 
of dogs. 


4644. Determination of blood volume after 
massive transfusion with tagged red cells. 
Epwin L. Smitru, RicHarp A. SEIBERT* AND 
RussEuLu A. Huaatns. Dept. of Physiology, Univ. 
of Texas Dental Branch and Dept. of Pharma- 
cology, Baylor Univ. College of Medicine, Hous- 
ton, Tex. 

In a previous communication (Federation Proc. 
12: 134, 1953) data were presented indicating that 
in the dog following massive transfusions of whole 
blood (100-200 cc/kg) the calculation of blood 
volume by the Evans Blue and total plasma pro- 
tein methods gave results that varied widely from 
those obtained if the blood volume was calculated 
from red cell mass or total hemoglobin. Although 
the discrepancies were much smaller with smaller 
transfusions (25-50 cc/kg) the trend seemed td be 
in the same direction. Since the hematocrit and 
hemoglobin methods gave results that seemed 
more reasonable it was decided to measure the 
red cell mass using tracer techniques and deter- 
mine blood volume calculations on these. This 
paper will present a comparison of cell volume, 
plasma volume and total blood volume following 
massive transfusions as determined by tagged red 
cell methods and other methods. The similarities 
and discrepancies of the results by the various 
methods will be presented and interpreted. 


465. Analysis of interaction of pH and redox 
in the diurnal migration of pelagic organ- 
isms. FrepERICK E. Smitu (introduced by 
Paut A. Wricut). Zoology Dept., Univ. of 
Michigan, Ann Arbor. 

Daphnia (water fleas) swim upward when the 
pH falls or when the redox potential (E’o) rises. 
Down swimming follows the reverse changes. 
At » px of 7.0 the redox potential at which the 
behavior pattern changes from down swimming to 
upswimming is plus 0.045. These responses are 
complicated by sensitivity to temperature and 
hyd: ostatic pressure. Radiation is also important: 
imm diate down swimming is induced weakly by 
red or yellow light, the effect increasing as the 
Wav-length is shortened, becoming vigorous to 
Viol and ultraviolet light, and remaining strong 
tox-rays and gamma rays. The effect of radiation, 
cont ary to expectations, is best explained as a 
redu:tion reaction. 
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466. Kidney function in hydrated unilaterally 
nephrectomized rats. Lawton H. SMITH AND 
W.R. Boss (introduced by VERNER J. WULFF). 
Dept. of Zoology, Syracuse Univ., Syracuse, N.Y. 
Measurements were made of the diuretic rates, 

urine Na and K (mEq/l and total mEq/30 min. 
urine sample), serum Na and K (mEq/l), and 
renal hypertrophy in 110 progressively hydrated 
rats that were unilaterally nephrectomized 7 and 
28 days previously. In both 7 and 28 day groups 
1) the diuretic rates reached a maximum at 9 doses 
(1 dose = 3 ml distilled water/100 em? body 
surface), with minor fluctuations to the 14th dose; 
2) the urine Na (total mEq) increased from 0.039 
at 2 doses to 0.184 at 9 doses, and declined to 0.119 
at dose 14; 3) the urine K increased from 0.023 
at 2 doses to 0.044 at the 9th dose, and declined 
slightly with further hydration. With progressive 
hydration the serum Na concentration decreased 
from a control value of 142.0 mEq/l to about 
100.0 mEq/l at 13 doses. The serum potassium 
ranged from 4.0 to 9.0 mEq/1 irrespective of the 
degree of hydration. In spite of renal hypertrophy 
(28% at 7 days and 38% at 28 days), there was no 
apparent functional compensation between the 
7th and 28th day as seen by the similarity of the 
aforementioned. measurements between each 
group. A comparison of the unilaterally nephrec- 
tomized and intact rats during identical hydration 
tests showed that /) impairment of urine excretion 
by the operated rats was evident at and beyond 
the 6th dose; 2) the operated rats lost 20% more 
Na than the intact animals; and 3) the operated 
rats were more sensitive to severe hydration than 
the controls since less than 30% of the former 
survived 14 doses as compared to 70% for the 
intact animals. The observed greater salt loss and 
water retention could be responsible for the 
greater susceptibility to water intoxication of the 
unilaterally nephrectomized animals. 


467. Micturition in normal monkeys and its 
alteration following cortical ablation. 
WILbBur K. SMITH AND ALEXANDRA FELDMAHN.* 
Univ. of Rochester, School of Medicine and Dentis- 
try, Rochester, N.Y. 

Patterns of drinking and voiding were studied in 
10 normal mature monkeys (Macacus rhesus) by 
means of specially designed apparatus which 
automatically recorded on a time chart water 
intake and urine output. Room temperature and 
humidity as well as the animal’s activity were 
also registered. During the period of study, the 
animal was isolated and left undisturbed except 
at feeding time. A constant amount of feod was 
given and water was always available. Under these 
conditions the patterns of drinking and voiding 
were found to be similar in all animals and were 
remarkably constant for any individual. The 
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fundamental pattern of micturition was char- 
acterized by a very large voiding in the early 
morning (90-260 cc) and one or more smaller 
voidings during the day. Usually the entire out- 
put took place over a few hours and the non- 
voiding interval was often as long as 16-20 hr. 
One female studied late in pregnancy followed a 
similar pattern. Only 2 animals presented frequent 
voidings during the day. Bilateral ablation of the 
lateral and medial cortical areas yielding hindleg 
movements upon electrical stimulation produced 
alterations in the pattern of micturition char- 
acterized by frequent voiding of small amounts 
throughout the entire 24-hr. period, in marked 
contrast to the preoperative pattern. Cystometric 
studies revealed a hypertonic bladder. Extirpa- 
tions limited to the medial portion of the hindleg 
area on both sides produced no alterations in the 
pattern of voiding. (Supported by a grant from 
the PHS.) 


468. Hydraulic effect of intra-arterial trans- 
fusion as a measure of total peripheral 
resistance. CHEVES McC. SmyTHE,* JosepH P. 
GILMORE,* JAMES V. MALONEY, JR. AND 
STanLeEy W. Hanprorp.* Dept. of Physiology, 
Naval Med. Field Research Lab., Camp Lejeune, 
N.C. 

During a study of the hydraulic effect of intra- 
arterial transfusion (IAT), it was noticed that the 
rise in pressure resulting from any given IAT is 
an experimental determination of the slope re- 
lating flow change to pressure change for the total 
peripheral arterial circulation. This pressure flow 
ratio offered possibilities as an easy rapid method 
of measuring total peripheral resistance (TPR). 
It was evaluated by comparing values for resist- 
ance determined hydraulically with those derived 
from solving the standard pressure flow formula 
(R = P/F) at various stages of experimental 
hemorrhagic shock. Hydraulically determined 
resistance was derived by dividing the mean 
pressure rise resulting from a carefully timed IAT 
by the rate of injection (ml/M?/sec.). Arterial 
pressure was measured with capacitance type 
electromanometers and cardiac output was deter- 
mined by the dye injection method. The results of 
157 tests in 11 animals are reported. There is good 
agreement between resistance as hydraulically 
determined and resistance as classically deter- 
mined. The often described rise in resistance 
during bleeding and its subsequent slow fall to- 
ward control figures as the animal sinks into the 
irreversible stage of shock was found employing 
both methods. The ratio of the rise of pressure to 
injection rate measures in a gross way vascular 
reactivity and gives an index of the immediate 
reaction of the arterial tree to sudden increases 
of flow. 
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469. Effect of N-allylnormorphine upon the 
fetus. FRANKLIN F. Snyper. Depts. of Obsi. trics 
and Anatomy, Harvard Univ., Boston, Mas: 
The direct observation of rabbit fetuses sho wing 

rhythmical respiratory movements within the 

“unopened uterus following laparotomy in a saline 

bath permits determination of the time of onset 

of action and the effectiveness of various dosages 
of N-allylnormorphine as an antidotal agent to 
counteract fetal respiratory depression induced by 
morphine. Following injection of the maternal 
animal with morphine in doses ranging from 
1 mg/kg to 10 mg/kg intravenously it is found that 
the fetal respiratory depression or apnea thus 
induced may be promptly relieved or abolished 
within several minutes after injection of N-allyl- 
normorphine into the maternal ear vein at a dos- 
age level only one-tenth that of morphine. Several 
additional injections of N-allylnormorphine at 
intervals of 15 min. show little effect. Further- 
more, when N-allylnormorphine is injected first 
and then followed by morphine in dosage 10 times 
as great after an interval of 15 min., no depression 
of fetal respiration and reflexes is noted. Upon 
delivery of the fetuses by hysterotomy at con- 
clusion of the intrauterine observations of 2 hr., 
it is found that respiration and reflex activity of 
the newborn are normal, thus giving additional 
evidence of the potency of N-allylnormorphine as 
an antidote to morphine depression before birth. 
(Aided by a research grant, PHS.) 


470. K transport in human erythrocytes: 
evidence for a rapidly exchanging K com- 
ponent. A. K. SoLtomon anp G. LENNARD 
Go.p*. Biophysical Lab., Harvard Med. School, 
Boston, Mass. 

Human erythrocytes have been incubated for 
periods of 0.5-3.0 hours with K® in normal plasma. 
At the end of this period the plasma and white 
cells were removed and the erythrocytes were 
resuspended in a medium of non-radioactive 
plasma and buffer. The K* concentration o! the 
external medium was then measured over an 3- to 
9-hour period. The curves relating the K*® con- 
centration of the medium to time revealed pro- 
nounced maxima at periods from 1-4 hours :fter 
the start, followed by drops to lower values. such 
maxima cannot arise in a 2 compartment system, 
and hence indicate that the system must have at 
least 3 compartments. Supporting evidence ndi- 
cates that 2 of these compartments are assoc ited 
with the erythrocyte fraction, and further ‘hat 
the compartment with the faster rate of exch inge 
may contain about 30% of the cellular K. 


471. Anaerobic glycolysis of mouse live’ 4§ 
altered by helium in vitro. Frank E. So ‘TH, 
Jr. (introduced by Roger M. REINEcKE). / ‘ep! 
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of ’hysiology and Pharmacology, School of Medi- 

cin, Univ. of Puerto Rico, San Juan. 

Wi ile helium depresses the rate of anaerobic 
glycc\ysis of mouse liver slices which are oxidizing 
glucose, it has been shown to increase the glyco- 
lytic rate of liver homogenates which are utilizing 
fruct ose-1,6-diphosphate. On the bases of these 
and other pieces of evidence helium may be re- 
gard. d as exerting a depressant influence on the 
phosphorylation reactions of glucose anaer- 
obic: lly, while an acceleratory effect of the gas 
has its locus below the aldolase reaction. The 
experiments reported here tend to confirm and, 
to an extent, amplify these views. Mouse liver 
homogenates, utilizing fructose-1,6-diphosphate 
as a substrate, were incubated 20 and 40 min. in 
atmospheres of 5% COz and 95% helium or nitro- 
gen. The Qa was significantly increased in helium 
(13.2%) as compared to the nitrogen controls. 
After 20 min. the increase in the inorganic phos- 
phorous level of the medium was 34.8% greater 
in helium than in nitrogen; after 40 min. it was 
only 2.8% greater. Hence the helium apparently 
increased the phosphatase activity of the prepara- 
tion until the labile phosphorous store was near 
depletion. It was also found that if 3-phospho- 
glycerate was added to the glycolysis medium, 
the Qa was not significantly altered by the pres- 
ence of helium. This may be taken as a point in 
evidence that the locus of the acceleratory action 
of helium lies between the aldolase and the 
phosphoglyceric transphorylase reactions. 


472. In vivo localization of antibodies against 
kidney, ovary and adrenal in rats. Irvine L. 
Spar* AND WILLIAM F. Bate. Dept. of Radiation 
Biology, Univ. of Rochester School of Medicine, 
Rochester, N. Y. 

Antibodies against the above rat organs were 
produced in rabbits and the gamma globulin 
containing such antibodies labeled with I*! by 
methods similar to those developed by Pressman 
etal. (J. Immunol. 59: 1, 1948). The labeled anti- 
bodies were largely separated from inert labeled 
proteins by in vitro absorption-elution techniques. 
The distribution of radioactivity was measured in 
13 rat organs following the intravenous injection 
of these labeled antibodies. In each instance con- 
centration of radioactivity per gram tissue was 
grea'est in adrenal, ovary, spleen and kidney. 
This is believed evidence of antibody localization 
in tl ose organs. Antibodies against kidney local- 
ized ‘n adrenal at twice the average concentration 
they reach in kidney; antibodies against adrenal 
loca ize in adrenal at 5 times the kidney concen- 
trat‘on. Radioautographs show for these 2 anti- 
bodis that localization of radioactivity in the 
adre val is greatest in the zona reticularis, in the 
kidny almost entirely in the glomeruli. These 
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results suggest the possibility that auto-antibodies 
produced against one of these organs in human 
beings may sometimes exert harmful effects on 
the other organs of this group. (This work was 
supported by the Atomic Energy Commission.) 


473. Blocking action of Ilidar on renal vaso- 
constriction effects of l-epinephrine and 
l-nor-epinephrine. MERRILL P. SpPENcER*, 
GwEN Roserts* AND HaRop D. GREEN. Dept. 
of Physiology and Pharmacology, Bowman Gray 
School of Medicine, Winston-Salem, N.C. 
One-, 3-, and 10-ug doses of Jl-epinephrine 

(L-epi) and /-norepinephrine (L-nor) were injected 

before and after 0.1, 0.3, 1.3, 10 and 30 mg of 

Ilidar. All drugs were administered through fine 

plastic tubing introduced into the left renal artery 

via the right renal artery and aorta of 5 pento- 
barbitalized dogs weighing 12-18 kg. Renal blood 
flow was measured with a non-cannulating, direct 
writing, electromagnetic, flowmeter developed in 
this laboratory. Mean arterial blood pressure was 
measured from the femoral artery. Control flows 
varied from 53-145 ml/min. through kidneys 
weighing 21-36 gm. With 1 exception all injections 
of L-epi and .L-nor reduced the flow while the 

MABP remained constant. Maximal peripheral 

resistance units varied from 95-242% of control 

after 1 ug of L-epi and from 104-532% after 1 ug of 

L-nor. This effect increased with larger doses until 

10 wg of both constrictor agents invariably caused 

the flow to be zero at the peak of action. We 

recorded no vasodilator response to L-epi or L-nor 
before or after any dose of Ilidar or to Ilidar itself. 

The milligrams of Ilidar required to block the 

constrictor responses to ug of L-epi and L-nor were 

as follows: 0.1-3 mg for 1 ug, 1-30 mg for 3 ug, 
and over 30 mg for 10 ug. On the average, larger 
doses of Ilidar were required to block L-nor than 
to block L-epi. The actions described are similar 
to those found in the vascular bed of skin. (Sup- 
ported by grants from the Natl. Heart Inst., 
PHS.) 


474. Cortical supersensitivity after lesions of 
the ventral thalamic nuclei. E. A. Spreceu 
AND E. G. SzEKELY*. Dept. of Exptl. Neurology, 
Temple Univ. School of Medicine, Philadel- 
phia, Pa. 

Cannon’s law of denervation refers to the devel- 
opment of supersensitivity in efferent neurons 
after elimination of higher centers. However, 
isolation phenomena may develop also in centrip- 
etal systems as first shown on the vestibular 
nuclei following labyrinthectomy (SpreGEL and 
DémérriavEs, Pfliiger’s Arch. 210: 215, 1925). In 
order to ascertain whether isolation phenomena 
may also appear in sensory cortical areas after 
interruption of the corresponding thalamo-cortical 
systems, unilateral electrolytic lesions in the 
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ventral thalamic nuclei were produced stereo- 
taxically in cats. Before operation and at various 
intervals postoperatively, the electric activity of 
the cortex led off by implanted dural electrodes 
was studied. Already in the so-called resting state 
the potential fluctuations from the posterior 
sygmoid gyri homolateral to the thalamic lesion 
often may have a higher amplitude and/or a 
higher frequency than those from the opposite 
side. The cortical supersensitivity homolateral 
to the thalamic lesion becomes still more apparent 
after intramuscular injections of mecholyl or on 
stimulation of peripheral receptors, for instance 
by immersing a hind-leg into hot water. Devel- 
opment of a supersensitivity of sensory cortical 
areas after lesion of the ventral thalamic nuclei 
may play a role in the mechanism of the spon- 
taneous pain and hyperpathia developing in man 
following lesion of these nuclei (so-called Déjerine- 
Roussy syndrome) in that afferent impulses reach- 
ing the sensory cortex by extrathalamic pathways 
(via hypothalamus) may find the sensory cortex 
in a state of hypersensitivity. (Aided by grant 
MH-372 from the Institute of Mental Health, 
National Institutes of Health, PHS.) 


475. Influence of heparin and protamine on 
lipemia and on lymph flow through the 
thoracic duct. JoHN J. Spritzer (introduced by 
EstHer M. GREISHEIMER). Dept. of Physiology, 
Florida State Univ., Tallahassee. 

The marked visible changes in alimentary 
lipemia after the administration of heparin or 
protamine could conceivably be accomplished 
through one or more of the following three mech- 
anisms: /) change in the physicochemical status of 
the fats in the blood, 2) change in the inflow of 
fats into the blood, and 3) change in the removal 
of the fats from the blood. This abstract concerns 
investigations regarding the 2nd mechanism. 
Injection of heparin into lipemic animals clears 
lipemia in the blood, but it does not influence the 
milky appearance of the thoracic duct lymph. 
The presence of the clearing factor cannot be 
detected in the lymph of lipemic animals after the 
intravenous injection of heparin, although the 
clotting time of the lymph increases. Lipemic 
lymph, however, (diluted with saline) can be 
cleared by clearing factor containing blood in 
vitro. In fact it furnishes a reliable substrate for 
testing of the clearing factor. Heparin does not 
change the rate of the lymph flow in lipemic or in 
nonlipemic animals. Protamine fails to influence 
significantly the milky appearance of the thoracic 
duct lymph in lipemic or in nonlipemic animals, 
but it slightly increases the rate of the flow. It 
also decreases the blood pressure. The lipemia 
increasing effect of protamine can also be demon- 
strated in lipemic dogs with cannulated thoracic 
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ducts. Thus changes in lipemia after the admin- 
istration of heparin or protamine are not accom. 
panied by, or mediated through, similar changes 
in the thoracic duct lymph. 


476. Thermal relationships in hypothermic 
dogs. G. B. Spurr*, B. K. Hurt* anp Sreven 
M. Horvatu. Dept. of Physiology, College of 
Medicine, State Univ. of Iowa, Iowa City. 
Complete heat balance studies have been made 

on 14 adult dogs cooled to low body temperatures. 

In 5 experiments it was possible to maintain stable 

mean rectal temperatures of 24.7°C for the mini- 

mum of 4 hr. up to 34 hr. Of the 11 animals that 
died during the cold exposure, it was possible to 

calculate heat balances to the time of death in 9. 

The thermal relationships in these 14 animals are 

given in the table. 





| Heat Eieat 
Rec. Temp. °C. | Cont. rod. /| Cal/M2/ 
Calm |C4YM/) “br 


Storage |Heat Loss 
= M?/ 
r 





31.5 | 19.1 
136.0 
91.1 


25.5 


50.7 
163.7 
112.3 

35.1 


Control—37.8| 674 
37 .8-30.0 28.4 
30.0 484 | 21.2 

25.0 450 9.7 
Stability— 
24.7 473 
Death—23.9 414 8.0 


12.9 0 12.9 
18.5 | 26.6 




















The maintenance of these animals in a thermally 
equilibrated state is a difficult procedure as evi- 
denced by the small differences in body heat 
content between those animals which died and 
those which survived. Thermoregulatory mechan- 
isms appear to be sluggish and somewhat unstable 
in initiating compensatory responses at these 
body temperatures. 


477. Effects of sex and adrenal steroids on 
blood pressure in dog and chick. JEREMIAH 
StaMLER. Cardiovascular Dept., Med. Research 
Inst., Michael Reese Hosp., Chicago, Ill. 

In connection with a long-term program of 
investigation on hypertension, an analysis is 
being made of the effects of individual steroids 
and steroid combinations on blood pressure. The 
combination cortisone + desoxycorticost: rone 
acetate (DCA) (25 and 5 mg/dog/day respect vely 
by injection) elicited a marked hyperte: sive 
response in 5 adrenalectomized dogs (3 niles, 
2 females). This elevation of blood pressure was 
not associated with significant alterations in 
plasma sodium level, thiocyanate space, :cnal 
plasma flow or glomerular filtration rate. I: ‘act 
dogs were apparently more resistant 6o the pri ssor 
effects of this combination of steroids. In iniact 
male chicks, DCA (1-4 mg/chick/day pare) ter- 
ally) induced a slight elevation of blood pressure, 
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associated with polydypsia and polyuria. These 
effects were enhanced by addition of 1% NaCl to 
the mash, and abolished by feeding a low Na diet. 
Corticone (1-15 mg/chick/day parenterally) also 
induced moderate elevation of blood pressure, 
without concomitant alterations in water intake, 
plasma Na or K levels. In contrast, hydrocortisone 
(compound F) (1-5 mg/chick/day parenterally) 
was without effect on blood pressure in chicks. 
The :dministration of estrogens (20-30 mg/chick/ 
day orally of mixed conjugated equine estrogens) 
apparently prevented the pressor response of 
cockerels to DCA and cortisone. These studies 
indicate that adrenal and sex steroids may signifi- 
cantly influence blood pressure homeostasis, ap- 
parently via mechanisms not directly related to 
their gross effects on water-electrolyte metabolism 
and renal function. (Aided in part by a grant 
from the Natl. Heart Inst. (H-897).) 


478. Observations on oxygen saturation of 
the blood and hemodynamics in the heart 
of the turtle (Chlydra serpentina). F. R. 
STEGGERDA AND H. E. Essex. Depts. of Physi- 
ology, Univ. of Illinois, Urbana, and Mayo Clinic, 
Rochester, Minn. 

Under artificial respiration oxygen saturation 
of the blood and the pressures in the chambers 
of the heart of the turtle as well as pressures in 
the pulmonary and systemic vessels have been 
studied. The procedure consisted of taking simul- 
taneous paired samples of blood for analysis from 
the aorta and pulmonary artery and from the 
right and left atria. At a different time simultane- 
ous paired pressure records were taken from the 
same points and in addition from the right and 
left aortic arches, from the right and left carotid 
arteries and from the right and left sides of the 
ventricle. It has become clear that the blood from 
the left atrium largely remains on the left side of 
the ventricle and reaches the systemic circulation 
with minimal mixing with the venous blood re- 
turning to the right side of the ventricle from the 
tight atrium. The oxygen saturation of the blood 
leaving the ventricle via the aorta was altered less 
than 10% by venous blood. Venous blood leaving 
the ventricle via the pulmonary artery was 
oxygenated to a similar degree. As to the changes 
in pressure the force of systole was slightly but 
cons:stently greater on the left side of the ventricle 
(37 im Hg) than on the right side (34 mm Hg). 
Likewise the pulse pressure on the left side of the 
ventricle was greater than on the right side. A 
simi'ar difference*was also found in the aorta and 
pulmonary artery. 


479. Testicular hyaluronidase in hypophysec- 
tomized and. testosterone treated rats. 
Eit STeEINBERGER* AND W. O. NExson. Dept. 
of Anatomy, Univ..of Iowa, Iowa City. 
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Riisfeldt (Endocrinology 45: 622, 1949), using a 
viscosimetric method of hyaluronidase assay, 
reported an increase in enzyme content of rat 
testes following Testosterone Proprionate (T.P.) 
treatment. He regarded the rise in enzyme con- 
centration as due to increased numbers of mitoses 
and spermatocytes. Some of our recent observa- 
tions on testicular hyaluronidase, using a turbidi- 
metric method, have provided data that do not 
agree with these findings. Hyaluronidase content 


‘and histological changes of rat testes following 


T.P. administration to 26 normal and 14 hypo- 
physectomized animals were studied. T.P. was 
administered to normal animals at levels varying 
from 2 mg twice weekly to 10 mg/day, for periods 
of time ranging from 10-45 days. Hypophysec- 
tomized rats received 2 mg/day for 12, 20 and 40 
days, respectively. Modification of Tolksdorf’s 
turbidimetric method of hyaluronidase assay was 
used (J. Lab. & Clin. Med., 34: 74, 1949). The 
study did not reveal significant deviations of 
testicular enzyme content in T.P. treated animals 
as compared with controls (77-93 u/gm of testis 
for treated and 87 units for control animals). 
Testicular weights were within the normal range. 
Histologically there were no demonstrable changes 
in the germinal epithelium; Leydig cells were 
decreased or virually absent in accordance with 
the dose of testosterone. The testes of hypo- 
physectomized animals were maintained by the 
dose of testosterone administered, and the hy- 
aluronidase content (81-92 u/gm) was within the 
range of normal controls. 


480. In vivo measurement of thyroidal I *! 
uptake and release in the guinea pig. 
CATHERINE E. STEVENS* AND Savino A. D’AN- 
GELO. Daniel Baugh Inst. of Anatomy, Jefferson 
Med. College, Philadelphia, Pa. 

The amount of I'*! contained in the thyroid 
gland of guinea pigs receiving a single tvacer dose 
of radioiodine (25-40 uc) was measured over a 
period of 3 wk. by means of an external gamma 
radiation detection technique. Counts were taken 
in anesthetized animals under conditions of con- 
stant geometry with corrections made for extra- 
thyroidal radioactivity (calculated from values 
obtained in thyroidectomized animals) and for 
isotopic decay. Maximal uptake of radioiodine by 
the thyroid occurred between 48-72 hr.; this was 
followed by a slow progressive decline in gland 
radioactivity. The half life of biological decay of 
I31 in the guinea pig thyroid was found to be 
approximately 24 days. A comparison of these 
results with those obtained in rats utilizing similar 
techniques indicates that the biological half life 
of thyroidal radioiodine in the rat is approxi- 
mately 3 that of the guinea pig. The rate of bi- 
ological decay of I)*! in the guinea pig thyroid 
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could be accelerated by the administration of 
thyrotrophin or by exposing animals to low en- 
vironmental temperatures. The findings suggest 
that the rate of thyroid hormone secretion in the 
normal guinea pig is relatively slow, and are 
consistent with the view that the pituitary- 
thyroid system in this species functions at a low 
level (D’ANGELO et al., Endocrinology. In press). 


481. Effect of nicotine on propulsive motility 


of small intestine. J. CLIrrorRD STICKNEY, : 


Davip W. Nortuup AND Epwarp J. VAN LIERE. 
Dept. of Physiology, School of Medicine, West 
Virginia Univ., Morgantown. 

Propulsive motility of the small intestine was 
determined by giving a 10% charcoal suspension 
in 10% gum acacia by stomach tube to 78 adult 
rats and to 20 adult dogs, all unanesthetized and 
fasting. About half the animals were given nicotine 
bitartrate (dosages are expressed as nicotine), 
and the rest were given saline as controls. Nicotine 
or saline was injected subcutaneously at the time 
of intubation in the rats; 40 min. later they were 
killed to determine the distance the charcoal had 
traversed the small intestine. In the dogs the 
nicotine or saline was given intravenously 5 min. 
after intubation; the dogs were killed at 30 min. 
In the rat, nicotine at the dosage level of 0.15 
and 0.30 mg/kg did not alter the motility, while 
0.60 mg/kg caused a statistically significant de- 
pression (control: 75% of small intestine trav- 
ersed; experimental: 54%). No tolerance to daily 
injections of 0.6 mg/kg for 6 wk. was found in a 
4th series of rats, for motility was inhibited 
equally in the chronically injected and in the con- 
trols. In the dog, 0.60 mg/kg significantly slowed 
the small intestine (control: 80% of small intestine 
traversed; experimental: 34%). 


482. Study of thermal environment—Alaska, 
summer and winter. ALICE M. STo.Lu (intro- 
duced by Evcene F. DuBots). Arctic Aero- 
Med. Lab., Ladd AFB, Alaska, and Aviation Med. 
Acceleration Lab., Johnsville, Pa. 
dnvironmental thermal radiation and radiant 

temperatures of sky and ground were measured 

at Fairbanks during August 1952 and January- 

February 1953. Radiant heat loads and operative 

temperatures were computed. It was found that 

during the summer day the high intensity of solar 
radiation counteracted the cooling effects of cold 
skies and relatively cool air and resulted in oper- 
ative temperatures roughly the same as the air 
temperature. The radiant heat load fluctuated 
about the point of thermal neutrality swinging 
from —100 kg cal/m?/hr to +150 kg cal/m?/hr. 

In the winter when the solar radiation attained 

only 10-30% of the summer intensity, cold skies 

and cold ground, in the presence of relatively 
warm but exceptionally still air, frequently re- 


sulted in operative temperatures as much ax 10°C 
below air temperature. Radiant heat loads varied 
from —135 kg cal/m*/hr on an exceptionally warm 
day (air temperature = —7°C, average radiant 
temperature of sky and ground = —2.8°C), to 
—300 kg cal/m?/hr on one of the coldest days (air 
temperature = —35°C, average radiant temper- 
ature = —56.4°C), and averaged about —250 kg 
cal/m?/hr during this winter period. 


483. Effect of anesthetic and convulsant drugs 
on P® exchange in rat brain. E. STREICHER 
(introduced by A. J. Caruson). Univ. of Chi- 
cago, Chicago, Ill. 

Immediately after the induction of anesthesia 
with pentobarbital, P%? (200 ¢/250-300 gm rat) was 
injected intraperitoneally and the animals were 
sacrificed 20 min. later by decapitation. The head 
was frozen immediately in dry ice and acetone 
and a sample of blood collected. The specific 
activities of several phosphate containing frac- 
tions were measured both as absolute values and 
relative to the specific activities of the plasma 
inorganic phosphate. The absolute and relative 
specific activities of the phosphoglyceric acid, 
phospholipid and phosphoprotein fractions from 
the brains of anesthetized rats were significantly 
lower than the controls by 30-40% while exchange 
in the ATP and CrP fractions was essentially 
normal. One hour after the simultaneous injec- 
tions of morphine and P*® no significant deviations 
from control values were observed. In other ex- 
periments metrazol convulsions were elicited 
17 min. after P? was administered and the ani- 
mals were sacrificed immediately. The specific 
activity of ATP was significantly higher and that 
of CrP significantly lower than control values. 
One hour after the simultaneous injections of P® 
and camphor, the specific activities of the phos- 
pholipid and phosphoprotein fractions were 
significantly elevated above control values. 
(Public Health Fellow; ONR contract.) 


484. Kidney enlargement in mice at 4°C and 
effects of cortisone and DOCA. E. STRE: CHER 
(introduced by A. J. Cartson). Univ. o/ Chi- 
cago, Chicago, Ill. 

Enlargement of the kidneys of male and { ‘male 
adult mice has been noted in animals expo-2d to 
4°C for 2-4 wk. Since the mice may lose from 
0%-15% of their weight in the cold, the dai. are 
expressed as percentage of original body w. ight. 
The results are as follows: females: 1.54 = 0.19 
for 39 controls; 1.82 + 0.22 (P < .001) for 67 mice 
at 4°C for 14 days; 2.12 + 0.25 (P < .00') for 
17 mice at 4°C for 28 days; males: 1.81 + 0. 4 for 
22 controls; 1.99 + 0.22 (P < .01) for 26 mie at 
4°C for 14 days; 2.43 + 0.25 (P < .001) for 7 mice 
at 4°C for 28 days; 1.69 + 0.07 (P < .01) for 9 inice 
given cortisone subcutaneously (1 mg/an:nal/ 
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day) ‘or 14 days at room temperature; 1.74 + 0.16 
(P < .3) for 10 mice given cortisone for 14 days 
at 4°; 1.90 + 0.15 (P < .2) for 9 mice given 
DOC \ subcutaneously (1 mg/animal/day) for 
14 davs at room temperature; 2.18 + 0.21 (P < 
001) ‘or 7 mice given DOCA for 14 days at 4°C. 
Aside from the significant increases in kidney 
weigh | produced by the cold, it may be noted that 
cortisone caused a significant decrease in the 
kidney weight at room temperature, and inhibited 
the increment normally produced by the cold, 
while DOCA exaggerated the effects of the cold 
on kidney size. 


485, Plasma protein fractions protecting mice 
against irradiation. AGNES N. Stroup* AND 
Austin M. Brues. Div. of Biological and Med. 
Research, Argonne Natl. Lab., Lemont, Ill. 

We have demonstrated previously that plasma 
or serum of various species, given intravenously 
to mice a few minutes before total-body irradia- 
tion, affords partial protection. The present study 
represents an attempt to isolate the active ma- 
terial, which is present in the globulin fraction. 
Using a variety of preparations made by Cohn’s 
method and obtained from commercial and Public 
Health laboratories, protective material has been 
found in the major fractions I, II, and ITI, includ- 
ing several subfractions of III. It is not identical 
with immune gamma globulin, as indicated by 
the fact that it is recovered about equally well 
from the commercially prepared material and from 
other proteins discarded in its preparation. No 
activity has ever been found in albumin, which 
contains the bulk of the sulfhydryl of plasma. Ten 
nilligrams of the most active material so far ob- 
tained is sufficient to reduce mortality from 800 r 
total-body irradiation to that seen in untreated 
mice after 550 r. The variations in activity of 
similar fractions obtained from different sources 
suggests that the protective agent may be a single 
substance not cleanly separated by alcohol 
fractionation of plasma. 


486. Comparison of continuous and _ inter- 
mittent sampling in nitrous oxide method 
for determining cerebral blood flow. Morris 
W. Stroup, Curistian J. LAMBERTSEN, HER- 
BEi'T WENDEL AND MICHAEL DEB. DALty (intro- 
troduced by A. Newton Ricnarps). Lab. of 
Ph:rmacology, Univ. of Pennsylvania, Phila- 
del »hia. ' 
Th original (intermittent sample) technic of 

Kety and Schmidt for measuring cerebral blood 

flow vith nitrous oxide was validated by simul- 

tane us direct measurements of internal carotid 
flow 1 monkeys. By this method, many different 

Workrs have consistently obtained an average 

testi! g value of 54 cc/100 gm brain/min. in normal 

men. The modified blood sampling (integrated or 
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single sample) technic introduced by Scheinberg 
has not been validated by simultaneous compari- 
sons either with the original nitrous oxide pro- 
cedure or with direct measurements. The average 
values reported for normal men by different users 
of this technic are about 65 cc/100 gm/min. The 
reasons for this higher value have not previously 
been established. We have found that irregular 
rate of blood sampling and heparin-filled dead 
spaces in syringes and tubing lead to considerable 
error in the continuous sampling method. When 
these sources of error are eliminated by accurately 
synchronized motor-operated syringes, by taper- 
ing the ends of the syringes and filling them with 
mercury to eliminate dead space, and by allowing 
for the capacity of the tubing, identical results 
are obtained with the two methods simultaneously 
employed. Without the above-mentioned pre- 
cautions the integrated sample technic is un- 
trustworthy. 


487. Correlation of arteriovenous glucose 
differences, gastric hunger contractions 
and the experience of hunger in man. 
ALBERT J. STUNKARD AND Haroutp G. WoLFF 
(introduced by McKrEn CaTTE.u). Depts. of 
Medicine and Psychiatry, New York Hospital- 
Cornell Med. Center, New York City. 

The effect of glucose infusion upon gastric 
motility in dogs was investigated in 1924 by 
Bulutao and Carlson who showed that glucose 
infusion abolished gastric hunger contractions in 
intact dogs, but did not affect the contractions in 
pancreatectomized dogs. This study has been 
repeated in man in whom it was demonstrated that 
intravenous injection of 50 ce of 50% glucose 
promptly abolished gastric contractions together 
with the subjective experience of hunger. Simul- 
taneous determination of venous and capillary 
(arterial) blood glucose in the arm revealed that 
this inhibition was associated with arteriovenous 
glucose differences of the order of 20 mg %, and 
that decrease of this difference toward 0 was 
associated with return of both gastric hunger 
contractions and the experience of hunger. In 
the presence of both uncontrolled diabetes mel- 
litus and ‘hunger diabetes’, intravenous injection 
of glucose which resulted in negligible arterio- 
venous glucose differences had no effect upon 
gastric hunger contractions or on the experience 
of hunger. 


488. Effects of estrogen and gonadotrophins 
on blood pressure in the chicken. Paut D. 
StuRKIE AND R. K. Rinaer*. Lab. of Avian 
Physiology, Rutgers Univ., New Brunswick, N.J. 
The systolic blood pressure of adult male 

chickens is 20% higher than that in females 

(SturKIE et al. Am. J. Physiol. 174: 405, 1953). 

Indirect determinations made on _ cross-bred 
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capons, however, revealed systolic pressures as 
high as those for males. Capons were then admin- 
istered diethylstilbestrol, in a paste vehicle, sub- 
cutaneously at intervals of 2 wk. At the end of 
4 wk., (total dosage 30 mg), blood pressures were 
again determined. Systolic pressures of 11 capons 
averaged 156 as contrasted with 195 mm Hg before 
treatment. Similar results were obtained on estro- 
genized adult males. Androgen had no appreciable 
effect on the blood pressure of capons. Six capons, 
whose systolic blood pressure averaged 149 mm Hg 
after receiving estrogen for 4 wk., continued to 
receive estrogen plus 100 rat units daily of Gon- 
adin (gonadotrophins) for 7 to 10 days. The mean 
systolic pressure, following this treatment, was 
181 mm Hg. The figure before administration of 
estrogen and Gonadin was 205. All birds exhibited 
an increased pressure after receiving Gonadin, 
and the values for some returned to the normal 
level. Within 9 wk. after estrogen was admin- 
istered to capons, blood pressures returned to the 
normal level. Determinations were also made on 
10 laying White Leghorn females before and after 
treatment with estrogen. The effects were nega- 
tive. The data suggest that the output and utili- 
zation of pituitary gonadotrophins influence the 
blood pressure level in adult males, but not in 
females. 


489. Variations in EEG response on brain 
stem stimulation in the monkey. LERoy A. 
SuGARMAN, RoBEeRT WeERMAN, PauL TENG 
AND DanrEL §. FELpMAN (introduced by 
Morais B. BENDER). Dept. of Neurology, Mount 
Sinai Hosp., New York City. 

Two types of EEG response to stereotaxically 
placed stimulation of the brain stem of monkeys 
(M. mulatia) have been observed. Stimuli con- 
sisted of square pulses delivered at a recurrence 
rate of 100 or 250/sec. and recording was accom- 
plished through phonograph needle electrodes 
implanted in the skull, resting on the dura. A 
standard 8-channel EEG was used. Responses 
consisted of either loss of activity (flattening) or 
synchrony, slowing and symmetry of the record 
(‘SSS’). The type of response obtain was specific 
for the animal studied and both types of response 
could not be obtained from a given animal. Reac- 
tive areas were, however, the same from animal 
to animal. These areas lay in the paramedian 
reticular zone of the brain stem. Level of anes- 
thesia (barbiturate) exhibited no qualitative 
effect on the response. Responses were most 
apparent in the frontal EEG leads. A unilateral 
stimulus gave a bilateral response. The flattening 
response resembled the ‘activation’ reported by 
others. The ‘SSS’ response resembles the ‘recruit- 
ment’ reported to be obtained from higher di- 
encephalic areas. In our material this latter effect 
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of brain stem stimulation was obtained with 
stimuli at a high repetition rate (100 or 250 /sec.) 
while the previously reported recruitment was 
record synchronous with the stimulating current 
and was most pronounced at 7.5/sec. The explana. 
tion of the differences in these results is not clear, 


490. Effects of chronic respiratory acidosis on 
renal tubular reabsorption of bicarbonate, 
W. JAMES SULLIVAN AND Puiuip J. Dorman 
(introduced by Joun MacLeop). Dept. of 
Physiology, Cornell Univ. Med. College, New 
York City. 

Acute respiratory acidosis in dogs has been 
shown to result in enhanced renal tubular reab- 
sorption of bicarbonate bound base. In a series 
of experiments on 6 dogs, chronic respiratory 
acidosis was maintained for periods of 12 hr- 


2 wk. In all experiments, at a given plasma bi- | 


carbonate concentration, renal bicarbonate reab- 
sorption (expressed either as mEq/min. or as 
mEq/100 ml. glomerular filtrate) was significantly 
greater than in acute respiratory acidosis. The 
increment in bicarbonate reabsorption appears to 
be a function of the duration of acidosis. These 
aspects of the problem are being studied further. 
In both acute and chronic respiratory acidosis, 
the administration of the carbonic anhydrase 
inhibitor #6063 results in the inhibition of a 
fraction of the renal tubular reabsorption of bi- 
carbonate expressed as percentage of control 
reabsorption. The fraction inhibited was essen- 
tially the same in either circumstance. These 
results indicate that the renal reabsorption of 
bicarbonate bound base is a function of the 
duration of respiratory acidosis as well as of its 
magnitude. 


491. Microbiological assay of free L-glutamic 


acid in brain. Witu1AM T. SULLIVAN AND 

Lots M. Strone (introduced by WiLL1AMiNa A. 

Himwicn). Thudichum Psychiatric Research Lab., 

Galesburg State Research Hosp., Galesbury, Ill. 

Adult rabbit brains: cerebral cortex and brait 
stem to the midbrain, have been analyzed for free 
l-glutamic acid by microbiological assay with L. 
Arabinosus. Modification of the basal medium of 
Schweigert et al. has yielded a standard curve, 
linear from 5 to 100 y. The brain samples were 
dehydrated and defatted with ether and ace ‘one, 
extracted at 60°C with a 0.5 m sodium acctate 
buffer at pH 7.0 and the extract assayed. The 
average of 16 brains was 9.8 y l-glutamic aci« /mg. 
brain (dry-defatted weight). Waelsch found Ad. 
Protein Chem. 6: 305, 1951) on the brains of young 
rats an average of 8.5 y/mg (dry weight) : nd! 
value for rabbit of 152 mg % (wet. weight), 
calculated on a dry weight basis 11.7 y/mg His 
data were obtained by colorimetric analysis. The 
cerebral tissue was divided into right anc left 
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halves and again divided into rostral portions 
(cont\ining the frontal cortex and cephalad part 
of the caudate nucleus) and caudad remainders. 
An average of 14 comparisons revealed that the 
rostra! samples contained 10.7 y/mg and the 
caudid ones 8.8 y/mg, a difference of 22%. Reduc- 
tion of acetylcholinesterase activity in the right 
rostral structures by the intracarotid injection 
of DFP did not influence their levels of free 
l-glutamic acid. 


492. Measurement of extracellular fluid vol- 
ume in nephrectomized dogs. Roy C. Swan 
(introduced by JosepH C. Hinsey). Dept. of 
Physiology, Cornell Univ. Med. College, New 
York City. 

Volumes of distribution of radiosulfate, thio- 
sulfate, mannitol, sucrose, raffinose and inulin 
have been compared over a period of 6 hr. in 12 
nephrectomized male dogs. The plasma concen- 
tration of each of these 6 substances declines as a 
simple exponential function of time beginning 
approximately 2 hr. after injection. Volumes of 
distribution have been calculated from zero-time 
concentration obtained by extrapolation. Correc- 
tions have been made for changing plasma blank, 
plasma water concentration and in the case of 
radiosulfate and thiosulfate for Donnan distribu- 
tion and the determined plasma volume. The 
ratios of the volumes of distribution of radio- 
sulfate to mannitol and thiosulfate to mannitol 
ranged from 0.95-1.04 and averaged unity as the 
volume of distribution of mannitol ranged from 
18-27% of body weight. The ratios of the vol- 
umes of distribution of sucrose to mannitol, 
rafinose to mannitol and inulin to mannitol 
averaged 0.91, 0.87 and 0.74. Insulin in an amount 
sufficient to depress plasma glucose concentration 
50% increased the apparent volume of distribution 
of raffinose but not that of the other 5 substances. 


493. Effect of DCA on electrolyte distribution. 
Avron Y. Sweet*, Marvin F. Levitt anp 
Louis B. Turner*. Depts. of Pediatrics and 
Medicine, Mount Sinai Hosp., New York City. 
Cortisone and ACTH have been reported to 

produce transient isotonic expansions of the inulin 

space in the absence of salt retention. This study 
was undertaken to determine whether the alleged 
expe nsion of the extracellular volume is reflected 
in increased quantities of sodium and chloride in 
muscle, and, if so, to define the source of this 
additional salt. Accordingly inulin spaces, plasma 
elecirolyte concentrations, and muscle, cortical 

(marrow-free) bone, and tendon electrolyte and 

Water contents were measured before and after 

5 days of DCA administration (10 mg/day) to 

monkeys maintained on a strict salt-free diet. 

Des; ite the salt restriction, the hormone therapy 

produced a 30% expansion of the inulin space 


AMERICAN PHYSIOLOGICAL SOCIETY 


149 


without alteration in extracellular electrolyte 
concentrations. Compared to the control monkeys, 
muscle sodium and chloride content in the treated 
animals similarly increased 30% without a change 
in water content. No change in the electrolyte 
and water content of cortical bone or tendon was 
noted. The absolute increase in the sodium and 
chloride content of muscle supports the contention 
that the expansion of the inulin space reflects a 
true increase in extracellular volume rather than 
an alteration in tissue permeability to inulin. 
The absence of a change in the electrolyte content 
of bone or tendon argues that salt emptied into 
the extracellular fluid did not derive from these 
tissues. 


494. Blood ACTH in intact and adrenalec- 
tomized dogs. KATHERINE L. SypNor (intro- 
duced by F. R. Maurz). Dept. of Physiology, 
Western Reserve Univ. School of Medicine, 
Cleveland, Ohio. 

Blood of intact dogs subjected to sham-adrenal- 
ectomy followed by bleeding and transfusion at 
hourly intervals rarely contained detectable 


quantities of ACTH. The concentration did not 
exceed 0.5 mu/100 ml blood. Two to 3 hr. following 
removal of one adrenal gland, the blood ACTH 
titer of 4 of 5 dogs was 0.5 mu/100 ml. Peak con- 
centrations of ACTH were present in the blood of 
5 dogs 5-6 hr. after adrenalectomy (av. 1.7 mu/ 


100 ml). Blood ACTH titers increased more rapidly 
in dogs subjected to bilateral adrenalectomy. Two 
to 3 hr. after right adrenalectomy, 5-45 min. after 
left adrenalectomy, the average concentration 
was 0.9 mu/100 ml blood. Samples of peripheral 
blood of 1 adrenalectomized and 1 sham-adrenalec- 
tomized dog were analyzed for adrenocortico- 
steroids and ACTH. In the intact dog the concen- 
tration of 17-hydroxycorticosterone was 7.1 ug 
and of corticosterone-like compounds was 5.1 ug/ 
100 ml plasma 6 hr. after sham-adrenalectomy. 
ACTH titer was 0.5 mu/100 ml blood. The con- 
centration of 17-hydroxycorticosterone was 1.8 ug 
and of corticosterone-like compounds was 2.3 ug/ 
100 ml plasma 6 hr. after bilateral adrenalectomy. 
ACTH titer was 2.5 mu/100 ml blood. These data 
suggest: 1) the removal of one adrenal gland 
induces a state of relative adrenal insufficiency 
in the dog; 2) a reduction in peripheral blood 
adrenocorticosteroid concentration accelerates 


ACTH discharge. 


495. Failure of hepatoma to promote estrogen- 
protein binding in vitro. CLara M. SzEeco 
AND Dorotuy C. Wotcortt*. Dept. of Zoology, 
Univ. of California, Los Angeles. 

A previous report from this laboratory described 

a rat liver enzyme system which promotes the 

binding of isotopically-labeled estrone or its 

metabolites to the serum proteins of the medium 





150 FEDERATION 
in vitro (Endocrinology 52: 669, 1953). The present 
investigation deals with the assessment of this 
capacity in a) hepatic tissue from animals sub- 
jected to dietary injury, b) precancerous liver, and 
c) hepatoma. As had been demonstrated earlier 
with liver tissue regenerating after partial hepa- 
tectomy, the enzyme activity is augmented fol- 
lowing an acute period of subsistence of the 
animals on a low protein diet with or without the 
addition of the carcinogen butter yellow. Under 
these circumstances, the chronic reparative 
process prevails. In sharp contrast, however, the 
enzyme activity of cirrhotic liver after a pro- 
longed period of low protein intake is substantially 
depressed. The addition of butter yellow to the 
diet elicits a further decline when the liver lesions 
appear precancerous. It has further been demon- 
strated that 2 kinds of hepatoma either lack the 
conjugating capacity entirely, or exhibit it to a 
severely restricted degree. These have been pri- 
mary, as well as serially transplanted, hepatoma 
of the Sprague-Dawley strain induced by the 
incorporation of butter yellow in the diet, and a 
transplantable hepatoma of the Irish strain. 
Additional aberrations of estrone metabolism in 
the presence of surviving hepatoma have been 
detected. (Aided by grants from the Natl. Cancer 
Inst., PHS (C-1488), and by Cancer Research 
Funds of the Univ. of California.) 


496. Effect of metabolic poisons on irradiation 
damage. THEODORE N. TAHMISIAN AND ROSE- 
MARY L. Devine*. Div. of Biological and Med. 
Research, Argonne Natl. Lab., Lemont, Til. 
Grasshopper embryos lend themselves to experi- 

mentation because of their ability to remain in a 

state of almost completely suspended animation 

for 48 hr. or longer. Grasshopper eggs in diapause 
were irradiated at 25,000 r in air and then in either 

1 X 10°? m KCl, 100% CO, or mixtures of CO and 

O: or 95% N2 5% COz 5 min. after irradiation for 

24 hr. In each case negative growth, which occurs 

in air 16 days after this irradiation, was arrested 

30 to 50%. Statistical analyses indicate that this 

trend is highly significant. If embryos were ir- 

radiated in CO, KCN, or 4 atmosphere of O2 and 
then placed in air, the latter 2 resulted in greater 
regression while CO afforded almost complete 
protection. The ability of O2 and KCN to form 
radicals at the time of irradiation is well known, 
and suggests that radical formation at the time of 
exposure is a factor in increased radiation suscep- 
tibility. On the other hand, metabolic stasis at 
the time of iradiation as previously reported with 

N2/CO:2 (95% and 5%, respectively) and presently 

with CO, as well as lowering metabolism following 

irradiation with KCN, CO, and N2/COz and CO/ 

Os mixtures, suggests that the metabolic rate at 

the time of irradiation, or immediately after 
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irradiation is directly proportional to the <iegree 
of damage produced. 


497. Influence of the parathyroids on renal 
excretion of calcium. R. V. TALMAGE (intro. 
duced by H. E. Horr). Rice Inst., Houston, Ter. 
Following parathyroidectomy, renal calcium 

excretion decreases. Conversely, parathyroid ex. 

tract administration increases calcium excretion, 

This is explained by a constant renal calcium 

threshold, the observed changes in excretion being 

due to the rise or fall in serum calcium levels fol- 
lowing parathyroid extract injection, or para- 
thyroidectomy. We recently reported a 2-fold 
increase in renal radio-calcium excretion in rats 
at the end of 48 hr. of parathyroid extract admin- 
istration. However, in marked contrast, the first 

8 hr. showed a drop in radio-calcium excretion. 

The experiments reported here, using 80 rats, 

deal with the effect of parathyroidectomy on renal 

excretion of calcium and radio-calcium. In all 
parathyroidectomized rats there was an immedi- 
ate increase in renal calcium excretion which 
persisted for about 12 hr. During the second 12 hr, 
excretion in operated and normal animals was 
approx. equal. In animals maintained on stock 
diet, the increase in renal calcium excretion during 
the first 3 hr. after parathyroidectomy ranged from 
2-5-fold. In those placed on a calcium-free diet 

24 hr. before surgery, the increase in the experi- 

mental group was never more than 2-fold. If 

1.0 mg of calcium was administered at the time of 

operation the output in the parathyroidectomized 

animals jumped to 5 times their similarly injected 
controls. It has not yet been determined whether 
this phenomenon should be attributed to a lower- 
ing of the kidney threshold for calcium or can be 
explained by extra-renal changes in calcium 
metabolism. (Aided in part by a grant from the 
A.E.C.) 


498. Swimming time of rats with relation to 
water temperature. Enc MENG TAN,* M RIAN 
E. Hanson* anp Curt P. Ricuter. Psycho- 
biological Lab., Johns Hopkins Med. Svhool, 
Baltimore, Md. 

In water kept at or near body temperature idult 
rats swam on the average 350 times longer th in in 
water at 63°F (50 hr. as compared to 8.6 111n.), 
and 130 times longer than in water at 105°F (22.0 
min.). At 98°F one rat swam 72 hr. Swim :ning 
times increased gradually from 73°F-98°F, ‘rop- 
ping off sharply in water above body tempers ‘ure. 
The rats had no previous experience in swim) ing. 
They were swum until dead. Each rat was + wum 
in a glass jar 8-3 inches in diameter and 1+ in. 
deep. A hole in the jar’s base allowing free e+ ape 
of water, combined with an enclosing jar, mile it 
possible to maintain a water level 12 in. fro: its 
bottom and 6 in. from its top. A water jet (> lb. 
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pressure) played into the center of the Ist jar, 
agitat:ng the water and forcing the rat to swim 
all of the time. By regulating hot and cold water 
fauceis, temperature was maintained very con- 
stant: y at any point from 60°-120° for 75 hr. or 
more. A thermocouple and a recording thermom- 
eter :egistered water temperature. A battery of 
7 sets of jars was operated at one time. Records 
made of body temperature indicated that at water 
temperatures above or below body temperature, 
swimming time is limited by the ability of the 
rat to maintain body temperature at its normal 
level. With water at or near body temperature, 
swimming time appears to be limited by fatigue 
and the effects of starvation. 


499. Localization of diencephalic and brain 
stem areas controlling micturition reflex 
in cat. Per Coin Tanca* anv T. C. Rucu. 
Depts. of Pharmacology and Physiology, Univ. 
of Washington School of Medicine, Seattle. 

In cystometric observations on cats, bladder 
volume was increased at 2-min. intervals by intro- 
ducing 4 ce of normal saline through a rubber 
catheter. The micturition threshold is defined by 
the volume just sufficient to initiate micturition; 
the reciprocal of this volume is a measure of the 
excitability of the micturition reflex. Transections 
of the neural axis indicated that at least 4 areas 
facilitate or inhibit the micturition reflex. An 
inhibitory cerebral region was revealed by a 
striking reduction in micturition threshold fol- 
lowing transhypothalamic decerebration. The 
facilitatory effect of the posterior hypothalamus 
was shown by an increased threshold after supra- 
collicular transection in transhypothalamic de- 
cerebrate animals. Inhibition from the midbrain 
was demonstrated by a decreased threshold fol- 
lowing intercollicular transection in supracollicu- 
lar decrebrate preparations. Facilitation by an 
anterior pontine (isthmus) area, as described by 
Barrington but often ignored, was demonstrated 
by the complete abolition of micturition reflex 
following either subcollicular or spinal transection 
in intereollicular decrebrate preparations. Finer 
localizations were obtained by Horsley-Clarke 
lesions. The posterior hypothalamic facilitatory 
area was located in the mammillary region, the 
midl;rain inhibitory area in the upper tegmentum 
at the caudal superior collicular level and the 
ante-ior pontine facilitatory area in the upper 
tegn'entum at the isthmus level. All areas are in 
the :eticular system suggesting that this system 
is fr.etionated into functionally discrete areas. 
(Aid-d by the National Paraplegia Fndn. and a 
cont’ act with the Office of Naval Research.) 


300. Steady and alternating electric poten- 
tiz!s in the cochlea. I. Tasaxi*, H. Davis 
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AND D. H. EvprepGe*. Central Inst. for the 

Deaf, St. Louis, Mo. 

The distribution of DC and of AC ‘microphonic’ 
potentials in the cochlear partition of the guinea 
pig were explored with a hyperfine microelectrode. 
The DC positive potential of about 80 mv in the 
scala media reported by Békésy was confirmed 
and also the negative potentials in areas corre- 
sponding to cellular structures of the organ of 
Corti. The relative intensity and phase of the 
cochlear microphonic follow a distribution very 
similar to the DC potential values. The DC po- 
tential suddenly becomes strongly positive as the 
microelectrode enters the scala media from the 
organ of Corti, and at this same point the phase 
of the cochlear microphonic reverses abruptly 
and its amplitude increases greatly. Thus the 
generation of the cochlear microphonic seems to 
center at the hair-bearing end of the hair cells. 
Slow increase of hydrostatic pressure in the scala 
vestibuli increases the DC positivity of scalae 
vestibuli and media and increase of pressure in 
scala tympani decreases it. An electric polarizing 
current introduced into scala media increases the 
microphonic when scala media is made more posi- 
tive and reduces it when scala media is made less 
positive. Potassitum-rich ringer solution in scala 
vestibuli has little or no effect on the cochlear 
microphonic, but when introduced into scala 
tympani it reversibly depresses the cochlear 
microphonic recorded from scala media. The 
excess potassium does not, however, produce any 
corresponding change in the DC potential differ- 
ence between the 2 scalae. 


501. Inter-individual and_ intra-individual 
comparisons of the cardiac output deter- 
mined by the low frequency, critically- 
damped _ballistocardiograph and_ the 
acetylene technique. HEeNry LOoNGSTREET 
Taytor, Paut WINCHELL* AND VERNON VIXx*. 
Lab. of Physiological Hygiene, Univ. of Min- 
nesota, Minneapolis. 

Basal cardiac outputs were determined by the 
low frequency, critically-damped _ballistocardi- 
ograph (B.C.G.) and the acetylene technique in 
88 healthy normotensive men, 48 aged 18-29 and 
40 aged 47-55. Both procedures were carried out 
in duplicate as close together in time as possible. 
The acetylene cardiac output was corrected to 
direct Fick (catheter) level. The correlation 
coefficient (r) between B.C.G. and acetylene 
cardiac output in 48 young men was found to be 
0.58 while in the older age group the value of r 
was not significantly different from zero. The 
2 groups together gave a value of r = 0.61. Corre- 
lation analysis indicated no advantage for the 
inclusion of body length or square root of average 
blood pressure in the formula for the calculation 
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of the stroke volume. These correlation coefficients 
may be compared with r = 0.87 between the 
cardiac output by the acetylene and direct Fick 
(catheter) procedures. Cardiac outputs were 
determined in duplicate by both methods before 
and during the infusion of nor-epinephrine (0.13 
and 0.31 wg/kg/min.) in 7 individuals. During the 
infusions, there was an average increase of 43/ 
27 mm Hg in the blood pressure and an average 
decrease of 10 beats/min. in the pulse rate. The 
B.C.G. cardiac output showed a significant mean 
decrease of 1.43 1/min. The mean acetylene cardiac 
output increased 0.54 1/min., a statistically insig- 
nificant change. The difference between the 
changes produced by nor-epinephrine in the car- 
diac output determined by the 2 procedures was 
significant at the 5% level of probability. 


502. Antidiuretic substance in the urine of 
healthy human subjects. N. B. G. TayLtor 
AND D. C. Jessup (introduced by J. B. Coup). 
Collip Med. Research Lab., Univ. of Western 
Ontario, London, Canada. 

Large, pooled samples of urine from healthy 
male human subjects have been extracted by 
adsorption on zinc ferrocyanide (NoBLE, RINDER- 
KNEUHT AND WILLIAMS, J. Physiol. 96, 293-301, 
1939) or on activated charcoal (GROLLMAN AND 
Woops, Endocrinology, 44: 409-414, 1949) and the 
extracts tested for antidiuretic activity by a 
modification of the method of Burn (J. Pharm. & 
Pharmacol. 4: 517-529, 1931). The results confirm 
those reported by Dekanski (Brit. J. Pharmacol. 
6: 351-356, 1951) that the human (male) subject 
excretes daily an amount of antidiuretic substance 
having the activity equivalent to from 25-75 mu 
of vasopressin. Dekanski’s observation that only 
part of the pressor activity extracted from the 
urine could be attributed to vasopressin has also 
been confirmed, but in our experiments the pro- 
portion attributable to vasopressin was much 
smaller. 


503. Comparative study of ketogenesis in rats 
on high carbohydrate and high fat diets. 
Jay TEPPERMAN, HELEN M. TEPPERMAN* AND 
JANET DeEWirTt*. Dept. of Pharmacology, State 
Univ. of New York Med. College, Syracuse. 
Groups of adult, male rats were fed synthetic 

rations in which fat and carbohydrate, respec- 

tively, were added isocalorically to a basal amount 
of protein, vitamins and salts. The rats grew well, 
and at similar rates, on the 2 diets. Significant 
differences between the diet groups were found 
in the following parameters: /) fed and fasting 
blood ketone concentrations: the fat-fed rats had 
higher blood ketone levels in the fed state and 
lower ones after a 24 hr. fast than were seen in the 
carbohydrate diet animals. 2) Ketone production 
by liver slices: slices from nonfasted fat-fed rats 
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made more ketone bodies than did those obtained 
from nonfasted carbohydrate-fed rats, while 
slices from fasted, fat-fed rats made fewer thar, 
did comparable carbohydrate controls. 3) ‘Qc. 
tanoate oxidase’ activity of washed particles: 
particles prepared from the livers of fat-fed rats 
showed about half the activity of control prepara- 
tions obtained from carbohydrate-fed animals, 
4) Ketone body production by fortified, whole liver 
homogenates prepared from fat-fed rat livers was 
greater than that of similar preparations from 
carbohydrate-fed rats, but the increment on 
octanoate addition was diminished in the former 
group. The theoretical implications of these data 
will be discussed. 


504. Kinetics of D.O exchange in isolated 
perfused rat liver. ALAN M. THOMPSON AnD 
H. Meap Cavert (introduced by J. T. Kine). 
Dept. of Physiology, Univ. of Minnesota, Min- 
neapolis. 

In a previous investigation (Am. J. Physiol. 
171: 687, 1952) the kinetics of distribution of D.0 
in isolated perfused dog heart and gastrocnemius 
muscle was studied. The concentrations found in 
serial samples of the venous outflow of the organ 
with constant inflow concentration (Co) were 
found to approximate a theoretical curve derived 
on 2 assumptions: 1) that blood flow, not trans- 
capillary or extravascular exchange, is the rate- 
limiting process and 2) that the D.O concentration 
in the organ is uniform. This curve is given by the 
expression C = Co(1 — e/Y), where C is the D,0 
concentration when v gm of blood water have 
passed through an organ having a water content 
of V gm. The present work was performed on 
isolated rat liver perfused via the portal vein 
with blood-Ringer-albumen fluid. The D,O con- 
centrations in the venous outflow approximate the 
theoretical curve although, as was also true for 
the gastrocnemius, the discrepancy between 
theoretical and observed values was greater than 
for the heart. In perfusions in which the liver is 
nearly saturated, i.e. C equals Co, the D.O con- 
centrations of liver homogenate and of slices from 
different areas are approximately equal to C. 
There is greater variability among simulta:eous 
D.O concentrations in different areas of the liver 
before saturation is reached. These variation: will 
be discussed. : 


505. Adaptation in intestinal absorption of 
NaCl solutions. C. 8. TipBauy,* M. E. [- 
BALL* AND W. B. Youmans. Dept. of Physic ogy, 
Univ. of Wisconsin Med. School, Madison. 

The absorption of NaCl solutions from the 
jejunum was studied in acute experiment~ 0D 
20 dogs anesthetized with sodium pentobar! ital. 
Segments approximately 30 cm long were tie: off 
from the-remainder of the tract. A rubber cati:cter 
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was ‘ied in place in the lumen by the cephalad 
ligature; the segment was returned to the ab- 
dominal cavity and the abdominal incision was 
closed. Into the loop a 30 ml volume of solution 
was :atroduced, and 10 min. later the fluid remain- 
ing was removed with the aid of gentle suction 
prov'ded by a syringe. The loop was rinsed once 
with 20 ml of the solution being tested and the 
procedure repeated. When hypotonic solutions 
were used, the absorption of water was found to 
be most rapid in the initial period and the rate 
was greater the more hypotonic the solution. 
During subsequent periods there was a progres- 
sively decreasing rate of absorption, and the fall 
in rate was greater the more hypotonic the solu- 
tion. The reciprocals of the slopes of the absorp- 
tion versus time curves for distilled water, 0.2% 
NaCl, and 0.9% NaCl are proportional to the con- 
centration of solute. The decreased ability of the 
intestine to absorb water and salt from hypotonic 
solutions could be counteracted in large part by 
hypertonic solutions. The proportionality to 
concentration, the reversibility, and the fact that 
a 2nd loop in the same animal showed a similar 
adaptation indicate that the phenomenon is 
related to local changes. The results serve to 
clarify the nature of the socalled injury to. the 
intestinal mucosa produced by markedly hypo- 
tonic solutions. 


506. Lobster giant axone preparation: effect 
of certain enzymes on axone and on frog 
muscle. JULIAN M. Tosras AND S. H. Bryant*. 
Dept. of Physiology, Univ. of Chicago, Chi- 
cago, Ill. 

Concerning the isolated giant axone of the 
lobster nerve cord the dissection will be described 
and the following will be discussed: transsurface 
resting and action potentials, stepwise measure- 
ment of the transsurface potentials and its inter- 
pretation, conduction velocity, impedance change 
with activity, light scattering, ultramicroscopic 
and electronmicroscopic appearance and the in- 
jection of KCl with a possible interpretation of 
results. A convenient technique for making micro- 
pipettes suitable both as electrodes and for 
microinjection will be described. In an effort to 
learn something about the chemical nature of 
structures whose integrity is essential to conduc- 
tio: and maintainance of the resting potential 
expcriments have been begun to study the effects 
of cnzymes applied to the isolated axone and to 
frog sartorius muscle. The findings will be pre- 
sented, 


Memory, age, and the EEG. James E. P. 
Toman. Inst. for Psychosomatic and Psychiatric 
R. search and Training, Michael Reese Hosp., 
C’ icago, Ill. 

Ii is conceivable that the irregularity of the 
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EEG may reflect the presentation of information 
patterns by a rhythmic transducing mechanism 
which converts anatomically fixed experience 
patterns into electrical signals and vice versa. 
If so, the EEG should change with age in a manner 
predictable from the known properties of a pro- 
gressively saturating coding surface. Further- 
more, EEG patterns relevant to imagery processes 
should be demonstrable. To test these postulates, 
as a first approach, EEG records of 200 patients 
ranging in age from 2 mon. to 86 yr. were studied. 
It was found that average dominant frequency, 
quantity of fast activity and voltage varied in 
conformity with theory, when half-saturation 
age was taken as 15 yr., and when age of the very 
young was dated from conception. However, 
synchrony and rhythmicity changes were not in 
accord with theory. As a second approach ‘elec- 
troideography’ was used. Example: during repeti- 
tive memorization of a polysyllabic foreign or 
nonsense word, the subject triggers a cathode ray 
oscillograph sweep at the same syllable with each 
repetition; the CRO trace is intensity-modulated 
by the trans-temporal EEG of the subject; con- 
secutive traces are photographed on very slow 
moving film. The resultant averaged band pat- 
terns sometimes suggest EEG slow wave patterns 
correlated with the imagery task. However, ocular 
and other artifacts have not been rigorously ex- 
cluded. Further tests of theory are therefore 
required. 


508. Reversible conduction block in Limulus 
optic nerve and in frog sci atic when treated 
with acetylcholine chloride (AC). W. W. 
TouRTELLOTTE, H. G. WaGnerR, J. W. Moore 
AND R. H. McCoy (introduced. by Davin E. 
GoLpMAN). Naval Med. Research Inst., Be- 
thesda, Md. 

The conducted action potential is blocked in a 
graded fashion in desheathed Limulus optic nerve 
within minutes after being placed in a bath of 
artificial sea water containing 2-10 mm. of AC. Up 
to about 15 min. this block is fully reversible if 
washed; however, if the block is maintained 
longer, there may be a progressive failure to re- 
cover. Fifty-five mm. of AC which was hydrolyzed 
in an alkaline medium failed to block the con- 
ducted action potential. AC is more effective in 
the pH range 6.2-6.8 than it is in an alkaline 
medium. On desheathed frog sciatic nerve, AC in 
the concentration range, 10-30 m., has often but 
not always, reversibly depressed the conducted 
action potential of the A fibers. In phosphate 
buffered ringer at px 6.7, the amplitude of the 
action potential was decreased by as much as 25% 
in 25 min., while the same concentration of the 
drug was ineffective in carbonate buffered Ringer 
at pH 8.3. The conduction velocity was decreased 
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in about the same proportion as the spike ampli- 
tude. Nerves that had been desheathed to show 
the action of AC were insensitive to the drug when 
resheathed. 


509. A steady bioelectric potential between 
the blood and the cerebrospinal fluid (CSF). 
R. D. Tscuirer anp J. L. Taytor.* Depts. of 
Anatomy and Physiology, Univ. of California, 
Los Angeles. 

A steady potential difference (p.d.) of 5-30 mv 
(CSF negative) exists between calomel cells con- 
nected by saturated KCl bridges into the cisterna 
magna and external jugular vein of lightly anes- 
thetized rats, cats and dogs. Increasing alveolar 
CO, decreases the p.d. and may, in concentrations 
above 10%, reverse the sign of the potential. I.V. 
KCl decreases the p.d. only after it has reached 
the cerebral vasculature, whereas intrathecal KCl 
immediately increases the p.d. whether admin- 
istered into the ventricles, cisterna magna, lumbar 
space or CNS tissue. I.V. Nembutal or picrotoxin 
sufficient to alter markedly the EEG has no effect 
on the steady p.d., provided that the alveolar CO» 
concentration is maintained constant. Changes 
in the p.d. do not correlate with changes in blood 
pressure, blood flow or CSF pressure within wide 
limits. The influence of other agents on this p.d. 
has been reported previously, and no similar p.d. 
has been found between the blood and other tis- 
sues. The p.d. and its responses to administered 
agents are unaffected by enucleation of both eyes, 
but are diminished, though not abolished, by com- 
plete decerebration. Following irreversible loss of 
EEG activity from asphyxia, the response of the 
p.d. to CO2, KC] and other agents remains largely 
unchanged. It is hypothesized that this p.d. does 
not represent neuronal polarization, but is due 
rather to activity of some pan-vascular membrane 
separating the blood from the interstitial and CSF 
compartments, and may be related to the perme- 
ability of the ‘blood-brain barrier.’ 


510. Paper electrophoresis of hyaluronidase. 
M. Don TurRNER (introduced by Ricuarp R. 
OvERMAN). Division of Physiology and Clin. 
Physiological Labs., Inst. of Clin. Investigation, 
Univ. of Tennessee College of Medicine, Memphis. 
Hyaluronidase preparations (supplied by Wyeth 

Inst.) of activity varying from 450-1400 TRU/mg 

prepared by both the copper and ammonium 

sulfate fractionation procedures have been sub- 
jected to paper electrophoresis. Discrete separa- 
tion of 4 fractions occurs using a phosphate buffer 
at pH 7.5 and ionic strength of 0.1. Two fractions 
migrate to the anode, one toward the cathode 
and the remaining fraction shows no migration 
at pH 7.5. The nonmigratory band begins move- 
ment to the anode at pH 7.4. Staining was accom- 
plished with an HgCl. saturated ethanolic solu- 
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tion of bromphenol blue. Sharp separations were 
not obtained with decreasing ionic streng‘h of 
phosphate buffers or with veronal buffers. Ex peri- 
ments are in progress in which hyaluronate 
(Wyeth) is subjected to each of the 4 fractions in 
order to locate what may be the pure ‘spre:ding 
factor’. Electrophoresis-convection separations of 
hyaluronidase are being done in order to deter- 
mine, by succeeding in vivo experiments, which of 
the 4 fractions or combination of fractions iso- 
lated may be responsible for the capillary perme- 
ability-increasing effect of hyaluronidase. 


511. Succinoxidase activity of liver mito- 
chondria as it is affected by structural 
disruptions and media of different osmotic 
pressures. Davip B. Tyter. School of Medicine, 
Univ. of Puerto Rico, San Juan. 

Suspensions of damaged mitochondria in water 
have higher initial succinoxidase, succinic de- 
hydrogenase and cytochrome oxidase activities 
than suspensions of ‘undamaged’ mitochondria in 
sucrose (.18 mM-.36 m) or NaCl (.16 m). The en- 
hanced activity brought about by water damage is 
reversible and such mitochondria when resus- 
pended in various concentrations of sucrose or 
NaCl show almost identical levels of activity as 
undamaged controls prepared in those media. The 
activity of water-treated mitochondria falls off 
more rapidly than undamaged mitochondria not 
because of any injury to the enzyme but, in part, 
to the lowered ability of the former preparations 
to remove a-ketoglutarate and oxalacetate. Using 
dilute enzyme preparations (.3 to 1.0 mg N), a 
progressive decrease in the initial activity (first 
10 min.) occurs with increasing concentrations of 
sucrose, up to approximately .5 m. Above this 
concentration oxidation sharply increases. With 
high amounts of enzyme (2-3 mg N) this sharp 
rise occurs only in occasional experiments. Mito- 
chondria fragmented by mechanical vibration 
show considerable loss in succinoxidase and suc- 
cinic dehydrogenase activity but no change in 
cytochrome oxidase activity. Since the residual 
activity in these structureless preparations re- 
sponds to solutions of different osmotic pressures 
in the same manner as that found in water «‘am- 
aged mitochondria, the indications are tha‘ the 
effect of such media on succinoxidase activi y is 
due to direct action on the enzyme complex and 
independent of any effect on the structur> oF 
membrane permeability of the mitochon Iria. 
(Aided, in part, by a grant from the Natl. ‘nst. 
of Neurological Diseases and Blindness, PIS.) 


512. Effects of exercise on respiration of tis- 
sues of altitude acclimatized rats. W. ( 
Uuirick,* J. G. Krone,* BetsyB. Bren? AX* 
AND W. V. WuITEHORN. Dept. of Physio 0g), 
Univ. of Illinois College of Medicine, Chiiago. 
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Th: effects of exercise on tissue respiration of 
albin» rats acclimatized to 18,000 ft. simulated 
altit.de were studied. Using standard Warburg 
technique, respiratory rates of liver, ventricle, 
kidncy, adrenal and diaphragm slices from 4 
albin» rats maintained at altitude for 35 days and 
exerc:sed at altitude 4 hr. every other day were 
compired with rates of tissues from 6 similarly 
exerc sed controls. Results under 100% and 20% in 
vitro oxygen concentrations show that respiration 
of liver, ventricle, kidney and diaphragm tissue 
did not differ from control values. Acclimatized 
adrenal tissue showed higher than normal rates 
ona dry weight basis but not on a nitrogen basis, 
the percentage of protein of adrenal tissue signifi- 
cantly increasing at altitude. Results confirm 
previous experiments on unexercised animals with 
regard to ventricle, liver, diaphragm and adrenal 
respiration. Decreased kidney respiration in 
acclimatized unexercised rats reported previously 
returns to normal values with exercise, for reasons 
not understood. It is concluded that the ‘‘unknown 
tissue factor in acclimatization”’ is accounted for 
by other mechanisms than a change in metabolism 
at the cellular level, probably essentially by in- 
creased vascularization of the tissues. (Work 
done under Contract AF18(600) (16) USAF School 
of Aviation Medicine.) 


513. Fibrinolysin in thermal injury. G. UNGAR 


AND E. DamGaarp.* Inst. for Tuberculosis Re- 
search and Dept. of Physiology, Univ. of Illinois 
College of Medicine, Chicago. 

When tissue slices (guinea-pig lung and skin), 
suspended in buffered saline (pH 7.4) are submitted 
to temperatures between 40 and 100°C protein 
breakdown takes place. The rate of proteolysis 
increases with temperature up to 60-70°C and 
then decreases with further raise of temperature. 
The enzyme responsible for this action does not 
diffuse into the suspending medium but can be 
extracted from heated tissue. The properties of 
this enzyme are similar to those of fibrinolysin 
(plasmin). Proteolysis in burnt tissue can also be 
demonstrated by using skin fragments excised 
after application of heat in vivo. Burnt guinea-pigs 
exerete in their urine significantly increased 
amounts of a protease similar to fibrinolysin. 
Protcolysis induced by heat stimulus is suppressed 
or reduced by protease inhibitors (soy bean 
trypsin inhibitor, salicylate) both in vitro and 
in «vo. The phenomena observed can be inter- 
pret -d as a result of the activation of an enzyme 
precursor (profibrinolysin) in the heated tissue. 
Sim ‘ar activation was observed under the influ- 
enee of anaphylactic and anaphylactoid stimuli 
WJ. i cper. Med., 98: 291, 1953 and Internat. Physiol. 
Con: ress, p. 844, 1953). The bearing of these obser- 
vati.ns on the mechanism of thermal injury will 
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be discussed. (Aided by contract N.R. 114-161, 
ONR and Univ. of Illinois..) 


514. Effect of blood ADS on water and elec- 
trolyte excretion. Martin C. UsHkow* AND 
James H. Birnie. Dept. of Zoology, Syracuse 
Univ., Syracuse, N. Y. and Biology Dept., More- 
house College, Atlanta, Ga. 

Some properties of the antidiuretic substance 
(ADS) present in the blood obtained by heart 
puncture from normal animals have been de- 
scribed by the author and collaborators (Birnie 
etal., Endocrinology 47, 1950). In this investigation 
an attempt was made to determine additional 
properties such as the effect of ADS on sodium 
and potassium excretion. When | ml of either fresh 
plasma or serum from intact rats was injected 
intraperitoneally into test animals hydrated with 
1 dose water (4 ml1/100 sq. em body surface) both 
the concentration and total amount of sodium 
and potassium excreted during the 90 min. test 
period was significantly increased (P <_ .0001) 
over that of control animals receiving 1 ml normal 
saline. Samples of serum which remained standing 
over the clot at 2°C for 24 hr. prior to use caused 
no significant (P < .05) alteration in sodium, 
potassium or water excretion from that of control 
animals. Fresh serum from hypophysectomized 
animals caused no significant (P < .05) alteration 
in sodium, potassium or water excretion from that 
of control animals receiving 1 ml of normal saline. 
While these results are consistent with the hy- 
pothesis that the ADS found in blood obtained by 
heart puncture is of posterior pituitary origin, 
further evidence on the point is being sought. 


515. Correlation of effects of desoxycorti- 
costerone on specific activity curves of Na™ 
and response to nor-epinephrine in dogs. 
Joun C. Vanatta, IVAN DANHOF AND ALLEN F, 
Rerp (introduced by Frank Harrison). Depts. 
of Physiology and Biophysics, Southwestern Med. 
School, Univ. of Texas, Dallas. 

The plot of serum specific activity of Na* 
against time in dogs gives a straight line from 4 to 
24 hr. after injection of the isotope (Am. J. 
Physiol. 159: 67, 1949). In 3 animals given DOCA 
intravenously during this time, a greater decrease 
in specific activity than could be expected from 
3 control experiments occurred within 2-4 hr. after 
the injection. In other experiments in which the 
response to nor-epinephrine was being observed, 
i.v. DOCA caused an increase response to nor- 
epinephrine within 100 min. in 7 of 9 experiments. 
This occurred in 4 of 17 control animals. In pre- 
liminary data on 2 dogs, the increase in response 
to nor-epinephrine occurred within the 30-60 min. 
interval between which an increased fall in specific 
activity of Na*4 was observed. One control showed 
less than 2% change during this period. This would 
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suggest that a change in sodium metabolism or 
cellular transfer is associated with an increase in 
the reactivity of smooth muscle cells of the 
arterioles. (Supported by the Dallas Heart Assoc.) 


516. Separation and characterization of com- 
ponents of fetal and adult hemoglobin. 
Donatp D. VAN Fossan (introduced by HrEr- 
MAN S. Wicopsky). USAF School of Aviation 
Medicine, Randolph AFB, Tez. 

Normal fetal and adult hemoglobins from 
washed erythrocytes were chromatographed with 
water on duplicate columns of aluminum oxide. 
Three red bands (components) appeared and were 
separated. Each component was shown to be an 
oxygen-carrying hemoprotein. The relative pro- 
portion of each component in fetal hemoglobin is 
significantly different from the corresponding 
proportions in adult hemoglobin. Characterization 
of each of the separated componerts by alkaline 
denaturation, peroxidase activity and electro- 
phoretic migration shows that no component is 
common to both adult and fetal hemoglobins thus 
indicating the normal existence of 3 hemoglobin 
components in adult which differ from the 3 com- 
ponents in fetal hemoglobin. Hemoglobin of the 
dog also is composed of 3 components. Dogs 
acclimatized to hypoxia (20,000 ft. simulated 
altitude for 1 yr.) possess hemoglobin which can- 
not be distinguished from that of control dogs by 
any of the above techniques. These studies are 
being extended to carbon monoxide acclimatized 
dogs and humans with sickle cell anemia and 
other pathological conditions. 


517. Effect of asphyxial damage on the spread- 
ing depression. A. VAN HARREVELD AND J. 8. 
Stamm.* California Inst. of Technology, Pas- 
adena. 

The slow potential change accompanying the 
spreading depression has been found to be so 
resistant to pentobarbital, that its neuronal origin 
became doubtful. Asphyxiation may destroy the 
neuronal elements in the cortex, leaving blood 
vessels and glia apparently intact. In such prepa- 
rations the damage to the neuronal elements was 
correlated with presence or absence of the slow 
potential change. The brain cavity was divided by 
a partition in front of the tentorium cerebelli. 
Then pressure was exerted on the brain in the 
rostral region by placing a brass rod fitting into a 
trephine hole on the cortex. The weight of the 
rod was such that a pressure of about 18 cm 
mercury was produced, which arrested the circu- 
lation. Asphyxiation was maintained for periods 
from 25-45 min. After a period of recovery of 
72 hr. it was attempted to produce slow potential 
changes by galvanic stimulation and to lead off 
electrocorticograms. The cortex was subsequently 
examined histologically. In a number of prepara- 
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tions an electrocorticogram was observed \ hich 
was always spiky. In these preparations a spread- 
ing depression could be elicited, accompanied by a 
slow potential change. Histological preparations 
of the cortices showed moderate neuronal damage 
(especially in the upper layers). In the histologi- 
cally more severely damaged cortices the spon- 
taneous electrocorticograms were absent and no 
slow potential changes could be elicited. The 
close correlation between the preservation of a 
fair number of ganglion cells in the cortex, the 
presence of a spiky electrocorticogram, and 
spreading depression with slow potential change, 
indicates that the latter is of neuronal origin. 


518. Peripheral diffusion characteristics of 
sucrose in man. THEODORE B. VAN ITALLIE,* 
Mary C. MorGan* anv Louts B. Dortt. Dept. 
of Medicine, St. Luke’s Hosp., New York City. 
Although measurement of peripheral arterio- 

venous differences is a widely used method of 

determining cellular uptake of metabolites, 
systematic control studies on nonutilizable sub- 
stances do not appear to have been reported. For 
this reason, peripheral A-V sucrose patterns were 

studied in 9 human subjects who were given 10% 

sucrose intravenously at varying rates by means 

of a Bowman pump. A-V differences were measured 
at 15 min. intervals for 90 min. while arterial 
sucrose values were a) rising, b) plateaued and 

c) falling. On the rising sucrose curves, positive 

A-V sucrose differences ranging from 21-38 mg % 

were measured; on falling curves, negative A-V 

sucrose differences ranging from —4-—33 mg % 

were found. A-V sucrose differences were either 

negligible or minimally negative (mean —4.3 

mg %) when arterial sucrose values were pla- 

teaued. Thus, appreciable A-V differences fre- 
quently observed during rapid rise of a test 
substance in the circulation may be due wholly 
or in part to diffusion delay rather than cellular 
uptake. Large negative A-V differences observed 
on a falling curve may be due entirely to back- 
diffusion from the interstitial space rather than 
from some cellular reservoir. Sustained positive 

A-V differences in the presence of a constant or 

falling arterial level of a substance appear to pro- 

vide reliable evidence for peripheral assimii: tion 
of that substance. 


519. Cobalt polycythemia and heart weiht/ 
body weight ratio. Epwarp J. VAN LIERE AND 
James E. Epwarps*. Dept. of Physiology, § hool 
of Medicine, West Virginia Univ., Morgani wn. 
The object of the experiment was to asce? ‘ain 

whether polycythemia produced by cobalt was 

capable of causing cardiac hypertrophy. | oly- 
cythemia was produced in 10 male albino rats 

(Wistar-strain) by daily subcutaneous injec‘ ons 

of cobaltous chloride (CoCl2-6H.O) in decre«sing 
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doses from 5 to 2.5 mg/kg. The animals were in- 
jecte'| for 97 days; at the end of that time there 
was « rise of 34.1% in hemoglobin. The control 
rats \vere kept exactly under the same conditions 
and « control quantity of physiological salt solu- 
tion was injected daily. A week following the last 
injec‘ion the animals were killed and the HW/BW 
ratios determined. The weight of the control 
animals averaged 256 gm, and those given cobalt 
235 gm; the HW/BW ratio of the former group was 
2.98; whereas, that of the latter was 3.03. The 
difference was not statistically significant. The 
Spleen Weight/Body Weight and the Adrenal 
Weight/Body Weight ratios were also determined. 
Neither of these ratios showed a change from that 
of control animals. (Supported from a research 
grant from the Natl. Inst. of Health, PHS.) 


520. lodide metabolism on low iodide goiter- 
producing diet. L. Van MIpDLESWORTH AND 
A. Inroccra.* Dept. of Physiology, Univ. of 
Tennessee, Memphis. 

Iodide metabolism was studied in rats equili- 
brated to an I'%! tagged diet (Federation Proc. 
11: 166, 1952). An I'*! tagged diet was prepared 
from wheat, oats, corn and salts and it was found 
to contain approximately 0.02 ug I'*’/g. This diet 
produced thyroid hypertrophy within 6 wk. in 
growing rats. It was demonstrated that 70% of 
the daily iodide intake was excreted each day in 
the feces and only 30% in the urine. When thio- 
uracil was added to the iodide deficient diet the 
daily fecal excretion was 30% of the daily intake 
and the urine content was 70%. Paper chromato- 
grams of butanol extract from feces of the animals 
on the iodide deficient diet (without thiouracil) 
showed predominantly an I!*! tagged material 
which traveled with the pigment to the solvent 
front in butanol-acetic acid and also in butanol- 
ammonia. Thus, this material is not iodide, diiodo- 
tyrosine, monoiodotyrosine or thyroxine. (Partly 
supported by grants from Atomic Energy Com- 
mission and Public Health Service.) 


i221. Iodination of milk proteins by iodide. 

L. Van Mipp.Leswortu, A. H. Tutrie* anp 

D. F. Haney.* Depts. of Physiology and Pedi- 

atrics, Univ. of Tennessee, Memphis. 

I'' injected into lactating dogs resulted in 
milk which retained up to 30% of the milk I'*! in 
the nondialiazable fraction. Similar fixation re- 
sulted from in vitro incubation of fresh milk with 
['3\. Radioautographs of paper electrophoretic 
separations of the proteins of the dialiazed radio- 
active milk showed I'%! traveled with all the 
proteins of the milk. The dialiazed radioactive 
milk proteins were mildly hydrolyzed and showed 
on j:aper chromatography a compound with Rf 
0.76-0.92 with butyl alcohol-acetic acid solvent but 
Rf ¢! only 0.17-0.20 with butyl alcohol-ammonia. 
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After more severe hydrolysis, a compound was 
demonstrated which was similar chromatograph- 
ically to diiodotyrosine. Milk, therefore, may be a 
significant source of organic iodinated com- 
pounds. (This investigation was partly supported 
by grants from the Atomic Energy Commission, 
Public Health Service and the John and Mary R. 
Markle Fndn.) 


522. Body weight and length of the newborn 
laboratory rhesus monkey (Macaca mu- 
latta). G. vAN WaGENEN. Dept. of Obstetrics 
and Gynecology, Yale Univ. School of Medicine, 
New Haven, Conn. 

In the rhesus monkey colony of the Department 
of Obstetrics and Gynecology at the Yale School 
of Medicine, established in 1931 and in which 
breeding for replacement was begun in 1935, 208 
viable infants have been born. There were 105 
females; 103 males. Seven generations are now 
represented and the colony has always been housed 
completely within the laboratory. Infants were 
weighed and measured immediately after the 
umbilical cord was tied, the fluids blotted off and 
a quick gentle cleaning. If born during the night 
the mother monkey usually had accomplished 
this more completely and the infant was clean 
and dry, in which event the weighing took place 
during the opening hour of the laboratory. The 
span of body weights for all infants was from 260 
to 770 gm; the female weights ranged from 260 
to 670 gm and tlie males from 300 to 770 gm. The 
average female weight was 461.12 gm. The average 
male weight was 475.37 gm. The conventional 
crown-rump measurement was used; however, in 
measuring monkeys the thigh was placed at right 
angles to the dorsum and the moving arm of the 
calipers was placed at the level of the callosities. 
The shortest infant was 15.2 cm; the longest 
22.5 cm. The females measured from 15.3 to 21.4 
cm; the males from 16.4 cm to 22.5 cm. The average 
female length was 19.25 cm; the average male 
length 19.58 em. Later the weight and length of 
the infants will be correlated with the length of 
gestation and with other physical characters of 
the parents. 


523. Gamma radiation and plant growth. 
T. VERGEER (introduced by B. DE Boer). 
Dept. of Physiology and Pharmacology, Univ. of 
North Dakota School of Medicine, Grand Forks. 
Previous investigation (VERGEER. Pap. Mich. 

Acad. Sc., Arts and Lett. 36: 53-66, 1952) indicated 

that tulip bulbs exposed to neutron rays affected 

unexposed bulbs stored in the same container, so 
that under the influence of secondary rays, prob- 
ably from Na” and Na* in irradiated bulbs, nor- 
mal bulbs remain active longer and multiply more 
rapidly. One lot of 30 bulbs stored with irradiated 
material produced an average of 8.14 bulblets as 
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compared to an average of 3.28 new bulbs obtained 
from nonexposed bulbs. One-hundred-fifty of the 
new bulbs were planted and more than 85% of 
these made a bloom. To exclude the effect of beta 
particles 37 new bulbs were exposed to cobalt 60 
with the beta rays excluded by glass shield. The 
irradiation was not uniform due to position of the 
bulbs with respect to the service of the rays. Con- 
trol bulbs produced 1 plant with 1 flower. All ex- 
posed bulbs produced 2 or more plants of which 
83 made a bloom. Eight of the irradiated bulbs 
appeared to suffer from excessive irradiation with 
loss of weight showing and unhealthy appearance. 
The remaining 29 equalled or exceeded the in- 
crease in weight shown by the controls. The 
average number of bulbs produced by the cobalt 
irradiated group was 5.05. (Cobalt irradiation 
courtesy Lester Wolterink, Michigan State Col- 
lege. Investigation aided by grant from the 
Joseph Henry Fund, administered by the Natl. 
Academy of Sciences.) 


524. Unit activity in the diffusely projecting 
nuclei. M. VERZEANO AND I. CaLMa (intro- 
duced by W. A. SELLE). Depts. of Anatomy and 
Biophysics, School of Medicine, Univ. of Cali- 
fornia, Los Angeles and VA Hosp., Long Beach, 
Calif. 

Microelectrode recordings from the diffusely 
projecting nuclei of the cat’s thalamus show that, 
when the electrical activity in this area is ‘syn- 
chronized’ and spindle bursts are present, there 
are definite relations between unit activity and 
slow waves. The units discharge in groups of 5- 
30 spikes whose peaks are separated by intervals 
of 2-6 ms and whose amplitude and polarity varies 
from the beginning to the end of the group. The 
spikes are negative and of low amplitudes initi- 
ally, frequently biphasic and of high amplitudes 
in the middle of the group and come back to low 
amplitudes at the end. Each group is consistently 
followed by a positive wave of 30-200 ms duration. 
The variation in amplitude and polarity of the 
spikes suggests that each group represents dis- 
charges of several neurones firing at different 
distances from the recording point and in a regular 
pattern: consecutive discharges approaching, 
reaching and going beyond the tip of the micro- 
electrode. The consistent association of groups of 
spikes with slow waves suggests that the develop- 
ment of the latter is closely related to the activity 
of the units which generate the spikes. Further- 
more, the time, phase and amplitude relations 
between unit spikes and slow waves suggests that 
the summation of positive after potentials result- 
ing from the consecutive firing of the units in a 
group may be responsible for the development of 
the positive phase of the slow wave that follows 
the group. 
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525. Facilitation and inhibition at neuro. 
muscular junctions in man and in th cat, 
I. H. Wacman, M. GLucKMAN* AND J. Suuegy’, 
Jefferson Med. College, Philadelphia, Pa. 
Previous pertinent studies carried out in this 

laboratory have been performed by recording 

electrical and mechanical responses from muscles 
of the hypothenar eminence of man elicited by 
electrical stimulation of the ulnar nerve. (Ab- 

stracts XIX Inter. Physiol. Congress, 1953, p. 861). 

Further studies on man using the adductor pol- 

licis and the flexor carpi ulnaris show features of 

facilitation and inhibition similar to those previ- 
ously reported. Studies of responses of tibialis 
anticus of the decerebrate cat elicited by stimv- 
lation of the peroneal nerve show differences from 
those obtained in man. In the cat a submaximal 
test stimulus to the nerve following a supramaxi- 

mal conditioning stimulus does not produce a 

noticeable facilitation of the muscle response when 

the 2 stimuli are separated by short intervals (4 to 

30 msec.). Nor is there an inhibition of the test 

response when the interval is greater than about 

40 msec. Both processes are quite evident in those 

normal nerve-muscles of man investigated thus 

far. The results suggest that there is normally a 

‘low margin of safety’ in the transmission process 

in some neuromuscular junctions. Similar mani- 

festations of facilitation and inhibition are seen 
in both cat and man under conditions of partial 
curarization when both test and conditioning 
stimuli are supramaximal (Brown, 1938; Harvey 
and Masland, 1941). In untreated muscles of man 
but not of the cat, persistent facilitation (up to 

200 msec.) is frequently seen when both stimuli 

are supramaximal. (Aided by a grant from the 

National Institutes of Health.) 


526. Antidiuretic activity induced by extracts 
of beef hypothalamus. Morton B. Walti- 
MAN* AND F. R. Sreacerpa. Dept. of Physi- 
ology, Univ. of Illinois, Urbana, and Section on 
General Pharmacology, Wm. S. Merrell Co., 
Cincinnati, Ohio. 

Histochemical studies such as those conducted 
by Bargmann and Scharrer (Am. Scientis! 39: 
255, 1951) have indicated that secretory sub- 
stances are produced in the area of the hypothal- 
amic nuclei supraopticus and paraventric::!aris 
and are then conveyed to the posterior pitu:tary 
via the exoplasm of the hypothalamic-! ypo- 
physeal tracts. The assumption is that the pos- 
terior pituitary is a storehouse for horn ones 
produced by the hypothalamus. To invest gate 
the effects of these neurosecretory subst: nces 
aqueous, lipid, and emulsified extracts were pre- 
pared from those areas of the hypothalamis of 
cattle which include the nuclei supraopticus and 
paraventricularis. Three dose levels of the order 
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x, 2: and 3x, of each of these fractions were used. 
The effect of daily injections of these extracts for 
7 cosecutive days on urine output was measured 
in rsts. Results were compared with those of 
posi:ive controls obtained by injections of aque- 
ous, lipid and emulsified cerebral cortical extracts 
and with those of negative controls obtained dur- 
ing 1 period when no injections were given. An 
esse :itially linear dose-response curve was ob- 
taincd when comparison was made between the 
hypothalamic extract treated and the negative 
control animals; but, possibly because of impuri- 
ties in the extracts, the dose-response curve when 
comparison was made with the positive controls 
was more erratic. The aqueous, lipid and emulsi- 
fied extracts of the hypothalamus at the 2 lower 
dose levels tested were all significantly effective 
in reducing urine excretion, and a highly signifi- 
cant reduction in urine excretion was achieved 
with the highest dose level tested. 


527. Temperature on blood lipids and blood 
coagulation. JEROME M. Wa.pron. Dept. of 
Physiology, Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Plasma obtained by centrifugation at 0-5°C is 
more turbid than plasma centrifuged at room 
temperature. The relationship of temperature to 
this phenomenon was investigated. Blood was ob- 
tained from basal subjects and citrate added im- 
mediately. All glassware and apparatus which 
came in contact with blood or plasma was coated 
with silicone. Aliquots of this blood were centri- 
fuged at room temperature and in the cold (0- 
5°C). All other conditions of centrifugation were 
identical in the 2 samples. The plasma obtained 
by centrifugation at room temperature and that 
centrifuged in the cold were analyzed for total 
lipid by the method of Bloor. Recalcified clotting 
times of each of these plasmas was determined at 
37°C. Plasma centrifuged in the cold gave a longer 
clotting time and a higher total lipid than the 
plasma centrifuged at room temperature. When 
plasma obtained by cold centrifugation is recentri- 
fuged at high speed (20,000-25,000 rpm) in the 
coli the plasma clears and the lipid rises to the 
top. In some plasmas the amount of lipid rising 
to ‘he top was a grossly evident pedicle. Plasma 
use'i in the studies on high speed centrigugation 
war collected and stored in glass. Citrate or 
oxo ate was used as the anticoagulant. In each 
ins'ance the recalcified clotting time of plasma 
obt.ined by high speed centrifugation was longer 
the | its control sample. The presence or absence 
of  1e sedimented pellet obtained by centrifuga- 
tio: did not alter this relationship of clotting time. 


528. Relation of adrenaline to ventricular 
fi: rillation induced by ether inhalation in 
t'.e rat. SHEPPARD M. WALKER. Dept. of Physt- 
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ology, Univ. of Louisville School of Medicine, 

Louisville, Ky. 

Mature male rats of the Anheuser-Busch strain 
were placed in the supine position and restrained. 
The femoral vein was exposed in a part of the 
control animals and in the animals given intra- 
venous adrenaline. Ether was given with a 200 cc 
bottle held firmly over the nostrils. Ether inhala- 
tion was begun 1-60 sec. after intravenous injection 
of adrenaline. The dosage of adrenaline was varied 
from 0.125-0.5 mg/kg. In the adrenaline-treated 
group 15 rats out of 21 showed ventricular fibril- 
lation. In the control group 3 rats out of 19 showed 
ventricular fibrillation. The interval between the 
start of ether inhalation and onset of fibrillation 
in adrenaline-treated rats averaged 25 sec. In the 
control animals the interval between the start of 
ether inhalation and the onset of fibrillation aver- 
aged 55 sec. The results show that adrenaline 
markedly increases the tendency of ether to induce 
ventricular fibrillation in the rat. (Aided by a 
grant from the PHS.) 


529. Transfers of electrolytes in experimental 
flash burns. M. WALSER AND L. J. BODENLOs 
(introduced by D. Minarp). Physiology and 
Biochemistry. Divs., Naval Med. Research Inst., 
Bethesda, Md. 

A source of intense thermal radiation (7.5 cal/ 
em?-sec.) produced by a battery of photoflood 


lamps was used to produce flash burns in depilated 
rats. By rotating the animal in front of this source 
with a specially constructed device, it was possible 
to expose 35% of the surface area to a thermal 
‘pulse’ lasting about 0.7 sec., causing a deep second 
degree burn. Groups of animals were sacrificed 
at 7 intervals from 6 min. to 48 hr. after burning 
and the electrolyte composition of serum and 
burned skin was determined. In the skin, fat, 
water, Na, K and Cl were determined on a single 
sample from each animal. Employing certain 
assumptions, the distribution of water and ions 
between intracellular and extracellular phases of 
the skin could be calculated. Skin cell potassium 
fell immediately, and reached 14 of its normal 
value within 3 hr. No replenishment was noted 
up to 48 hr. No detectable disruption of cell 
membranes occurred as indicated by the fact that 
extracellular fluid in the skin never exceeded a 
value above 16% of normal. Sodium replaced 
cellular potassium in equivalent amounts, after 
3 hr. Hyponatremia was greater than could be 
accounted for by uptake of sodium by the burned 
cells, indicating transfer of sodium intracellularly 
in areas remote from the injury. 


530. Fibrillary action potentials in dener- 
vated mammalian skeletal muscle measured 
with an intraceHular electrode. FREDERICK 
Ware, Jr.,* A. L. BENNETT AND A. R. Mc- 
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IntyRE. Dept. of Physiology and Pharmacology, 

Univ. of Nebraska College of Medicine, Omaha. 

Fibrillary action potentials have been recorded 
in denervated mouse muscle using an intracellular 
KCl-filled microelectrode and recording system 
with a time constant of 100-150 usec. All experi- 
ments were done on cyclopropane anesthetized 
mice with normal circulation maintained through- 
out. Records have been made from animals dener- 
vated for periods ranging from 3-8 days. Both the 
peroneus longus and gracilis anterior muscles were 
used. The resting potentials of impaled, fibril- 
lating fibers ranged from 40-105 mv, with the ma- 
jority in the range 60-80 mv. The amplitude of 
the action potentials ranged from 6-85 mv, with 
most being in the range 35-55 mv. Although the 
resting potential exceeded the action potential in 
most fibers, overshoots up to 23 mv have been 
observed. Spike duration usually fell in the range 
1.5-2.0 msec., although some action potentials as 
short as 1.1 msec. have been recorded. Data are 
being accumulated to permit correlation of action 
potential size, shape and duration with amplitude 
of resting potential, time of denervation and posi- 
tion of electrode relative to the site of origin of the 
fibrillation. While the possibility of imperfect 
impalement cannot be eliminated in all cases, it 
seems probable that satisfactory impalement has 
been accomplished in many fibers in which the 
action potential has been considerably smaller 
than the resting potential. 


. 
531. Measurement of distensibility of large 
arteries of man from a record of the central 


pressure pulse. Homer R. WARNER* AND 
Hans H. Hecur. Dept. of Medicine, Univ. of 
Utah College of Medicine, Salt Lake City. 
Pressure (P) in the arterial bed may be regarded 
as a function of 2 variables, time in the cardiac 
cycle (¢) and distance down the tube (x). An index 
to P = f(x) can be obtained by a method already 
described (J. Appl. Physiol. 5: 495, 1953) from a 
record of the central pulse P = f(t) and a measure- 
ment of time of transmission of the pressure wave 
between 2 points in the arterial bed. The ratio of 
the difference between mean pressure over the 
length of the arterial bed at the end and at the 
onset of systole (AP) and the corresponding 
change in volume (AV) is the slope of the pressure- 
volume curve at that pressure. The reciprocal of 
this (AV /AP) is by definition the distensibility (K) 
of the arterial bed. Values for (K) have been de- 
termined using the Fick and/or dye methods in 
13 normal subjects (age 23-41). The average (K) 
for this group using the mean of 2-5 determina- 
tions on each subject was 1.88 cc/mm Hg (S.D. 
0.352). In 1 hypertensive subject age 58, K = 
0.42, >4 standard deviation below the mean. 
Variations in (K) in the same individual after 
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administration of aprescolin C-6, epinephrine and 
nor-epinephrine to a small number of sul jects 
were within the expected error of the Fick or dye 
method (<15%). It is suggested that this method 
offers an approach to the measurement distensj- 
bility of the large arteries in man. 


532. Thiopental and iodine metabolism of the 
thyroid. ARTHUR W. WasE, WILLIAM C. Foster 
AND EvaLyn REPPLINGER (introduced by J. C. 
Scorr). Divisions of Biological Chemistry and 
Physiology, Hahnemann Med. College, Phila- 
delphia, Pa. 

Previous studies indicated thiopental (40 mg/ 
kg) to inhibit the iodine uptake of the rat thyroid 
to the extent of 80-82% of control values. The 
degree of inhibition varies from 32-89% over a 
dose range of 5-70 mg/kg of thiopental. Complete 
recovery of I! trapping activity required from 
5-8 days following the administration of a single 
(40 mg/kg) dose. The thyroids of hypophysec- 
tomized rats given thiopental incorporated only 
24% as much I'*! as did hypophysectomized con- 
trol animals. Recovery of I['%! (from alkaline 
hydrolysates of the thyroids) as inorganic iodine, 
diiodotyrosine and thyroxine revealed no im- 
portant differences in the distribution of radio- 
activity in controls and drug treated animals. 
When 8” thiopental and I}*! iodide were admin- 
istered to the same animals a decrease in thyroid 
$*/S%2 occurred as the ability to trap ['* in- 
creased. These data suggest 2 probable sites of 
action of thiopental on thyroid iodine metab- 
olism /) reduction of I, trapping when blood 
thiopental levels are high (extra-thyroid reaction) 
and 2) some reaction within the thyroid brought 
about by the presence of thiopental or its meta- 
bolic products (intra-thyroid reaction). The 
action of thiopental appears to be essentially like 
other anti-thyroid agents since its administration 
to rats, previously given I'*!, rapidly reduces the 
inorganic I'*! content of the thyroid. 


533. Temperature gradient in the renal 
vascular system. Epwarp M. WassErRMAN* 
AND JoHN P. MARBARGER. Aeromedical and 
Physical Environment Lab., Univ. of Tllinois, 
Chicago. 

In dogs (11 to 16.5 kg) anesthetized with so lium 
pentobarbital (Nembutal), the thermal gra ‘ient 
was measured between blood flowing to and ‘rom 
the kidney. Temperature measurements were 
taken with fine copper-constantan thermocou les, 
drawn through nylon catheters with outsid: di- 
mensions small enough to pass through a | -ga. 
needle, connected to a Type K-2 L. and N. p« ten- 
tiometer. An abdominal incision was made «1d 4 
17-ga. needle and thermocouple was inserted into 
the renal vein. The needle was then withdrawn 
leaving the thermocouple indwelling in the \ei?- 
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Another thermocouple was inserted through the 
femoral artery into the aorta and its position 
palp:ted in the aorta at the level of the renal 
arter'es. The abdominal incision was closed and 
no further procedure carried out until rectal 
temperature and aortic temperature were stable. 
Air temperature was controlled at 70 + 1°F. In 
18 dogs with renal nerves intact the mean renal 
vein temperature was 0.14 + 0.02°F greater than 
the aortic temperature. This difference was signifi- 
cant and was the same in either right or left kid- 
ney. In 7 dogs with denervated kidneys the differ- 
ence between aorta and renal vein temperatures 
did not differ significantly from values in the group 
with renal nerves intact. In our opinion the tem- 
perature gradient between renal vein and aorta 
at the level of the renal arteries is a reflection 
primarily of renal metabolism. The gradient re- 
ported (0.14°F) is lower than the value (0.21°F) 
calculated by us and others for the expected 
temperature difference between renal artery and 
vein based upon renal oxygen consumption per 
unit blood flow. 


534. Plasma protein specific activity changes 
following hemorrhage and infusion. Kart- 
MAN WASSERMAN,* JEANNE D. JOSEPH* AND 
H. 8. Mayerson. Dept. of Physiology, School of 
Medicine, Tulane Univ., New Orleans, La. 
Disappearance curves for specific activities of 

plasma albumin and globulin, labeled with I*!, 

were obtained in healthy, unanesthetized grey- 

hounds. The disappearance consists of an initial 

rapid, extravascular equilibration followed by a 

slower phase. The kinetics of the first phase can 

be explained as an exchange between 2 compart- 
ments as follows: At — Acg = (A® — Acq)e~** where 

At = plasma protein specific activity; Ac = 

equilibrium value; A® = initial specific activity; 

t= time; k = rate at which vascular and extra- 
vascular equilibrium is approached and is equal 
to the vascular-extravascular turnover rate 
rpe/P +r,/L. The value rp := the amount of pro- 
tein leaving the plasma; rz, = the amount of pro- 
tein returning per unit of time, and P and L = 
total amounts of vascular and extravascular 
protein, respectively. Altering P/Z (for albumin) 
fron: 1.6-0.25 by hemorrhage, without significant 

mass shifts or alteration of rp/P, results in a 

leng‘hening of the equilibrium time from less than 

1 tc between 1-3 days. Increase of the ratio to 

5.5 by protein infusion results in an equilibrium 

tim: of less than 2 hr. The second phase of disap- 

pea'ance is interpreted as representing metab- 
olism, which is twice as fast for globulin as for 
albumin in unbled animals and is slower for both 

Protcins after hemorrhage. (Supported by the 

Mec. Research and Development Board, Office 
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of the Surgeon General, Dept. of the Army under 
Contract # DA-49-007-ND-38.) 


535. Renal clearance of intravenously admin- 
istered vitamin B,2. Donatp M. WarkIn, 
CuarRLES H. Barrows, Jr., Bacon F. CHow 
AND NATHAN W. SuHock (introduced by RoGcEeR 
K. McDonatp). Sect. on Gerontology, Natl. 
Heart Inst., NIH, Bethesda, Md. and Baltimore 
City Hosp., and Dept. of Biochemistry, Johns 
Hopkins Univ. School of Hygiene and Public 
Health, Baltimore, Md. 

Simultaneous By, inulin and PAH clearances 
have been measured in subjects with widely differ- 
ent glomerular filtration rates-and at various 
plasma levels of By: maintained constant by con- 
tinuous infusion. After 30 min. of equilibration, 
four 15 min. clearance periods were run in each of 
13 subjects. Inulin clearances ranged from 25- 
160 ml/min. By plasma levels ranged from 12- 
23 myg/ml. Triplicate microbiological assays 
(L. leichmannii 4797) were averaged to estimate 
plasma and urine levels of By». Analysis of the 
data revealed a statistically significant difference 
(P < .001) between inulin and By clearances in 
only 6 out of a total of 52 experimental periods. 
These 6 periods were distributed over the low 
range of filtration rates among 3 subjects. These 
observations suggest that at the plasma levels 
studied (12-23 myg/ml), the kidney excretes 
circulating By as it does inulin and hence that 
urinary excretion of By at these concentrations is 
a function of glomerular filtration rate and plasma 
level. Renal clearances at B,2 plasma levels in the 
range of 1 myug/ml are now under study. 


536. Measurement of rate of gastric emptying 
in man as determined by clearance of a 
radioactive colloid (AgI'*!): normal values, 
effect of urecholine chloride and morphine 
sulfate. RicHarp L. WECHSLER* AND JAMES 
L. A. Rotu. Depts. of Gastroenterology, Physi- 
ology and Pharmacology, Grad. School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia. 

A quantitative method for measuring continu- 
ously the rate of gastric emptying with minimal 
disturbance of normal function has been devel- 
oped. Fifty ue of I'*! in the form of a silver iodide 
colloid was suspended in 500 ce of a standard 
pectin meal. The patient was in the supine position 
during the entire study. With the exception of the 
gastric area, which had been located previously 
radiologically, the entire abdomen was shielded 
by lead 4 in. thick. A scintillation counter was 
placed over the stomach at least 75 cm above the 
anterior abdominal wall. Counts were recorded at 
1 min. intervals until a final plateau was reached. 
Counts/min less final background were plotted 
semilogarithmically against time and a straight 
line resulted. The slope of this line yields a value 
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for k, which represents the rate of emptying or 
clearance of the pectin meal from the stomach. 
Methods for minimizing possible sources of error 
will be discussed. The exponential form of the 
results indicates that the amount of the meal 
emptied/unit time is a constant fraction of the 
volume of the meal remaining in the stomach. 
Fourteen determinations were carried out on 9 
healthy young men. The mean value for the k 
of this group was 0.058 + 0.0031 (S.E.). Results of 
studies with subcutaneous urecholine chloride 
(10 mg) and morphine sulfate (10 mg) will be 
reported. (PHS Research Fellow of the Natl. 
Insts. of Health.) : 


537. Effect of elevation of right ventricular 
pressure on coronary circulation. RENE 
Wéeria, CHARLES W. FRANK,* HsUEH-HWA 
Wanc,* Marvin R. BLUMENTHAL,* PETER 
KoRNFELD* AND RosBert D. See y.* Dept. of 
Medicine, Columbia Univ., College of Physicians 
and Surgeons, and Presbyterian Hosp., New 
York City. 

In dogs anesthetized with chloralose, the effect 
on the coronary circulation of raising the right 
intraventricular pressure by constricting the 
pulmonary artery was investigated by recording 
simultaneously and continuously with 3 rotam- 
eters the left coronary artery blood flow, the 
right coronary flow and the coronary sinus outflow 
as well as the right intraventricular pressure and 
the mean aortic blood pressure. It was observed 
that the right coronary flow increased in every 
experiment unless the constriction of the pul- 
monary artery was severe enough to result in a 
marked decrease of the mean aortic blood pressure. 
In those instances in which the rise of the right 
intraventricular pressure resulted in an increase 
of the right coronary flow as well as the coronary 
sinus outflow, there occurred an increase in the 
left coronary artery flow commensurate with 
the increase of coronary sinus outflow. In a few 
experiments, complete occlusion of the right 
coronary artery done while right coronary artery 
and coronary sinus flows were increased by the 
rise of the right intraventricular pressure, did not 
modify the coronary sinus outflow whereas com- 
plete or partial occlusion of the left coronary ar- 
tery led to a decrease of the sinus outflow. Simi- 
larly reactive hyperemia following occlusion of 
the right coronary artery did not modify the 
coronary sinus outflow whereas the reactive 
hyperemia following occlusion of the left coronary 
artery led to an increase in the coronary sinus 
outflow. 


538. Proportion of protein to lipid in chylo- 
microns. C. B. WExp. Dalhousie Univ., Halifaz, 
Canada. 

The author reported at the 1953 International 
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Physiological Congress that the proteir :lipid 
ratio of washed chylomicrons depended largely on 
the amount of washing and that it could je re. 
duced almost to zero. Subsequent work has, in 
the main, confirmed these findings but tlie fol- 
lowing points have emerged. a) When chylo- 
microns are excessively washed they become con- 
fluent and no longer normally dispersed. At the 
critical level the protein: lipid ratio is seldom less 
than about 1%. If more protein is washed out the 
remaining lipid mass cannot any longer be con- 
sidered as chylomicrons. b) Washed chylomicrons 
from a serum exhibiting very pronounced ali- 
mentary lipemia show a much lower protein: lipid 
ratio than those from a serum exhibiting only a 
mild lipemia. c) A very lipemic serum may be 
separated by gentle centrifugation into 2 frac- 
tions. The chylomicrons of the top layer (larger, 
lower density) reveal a lower protein: lipid ratio 
than do those of the bottom layer (smaller, higher 
density). d) A lipemic serum partially cleared ina 
test tube by heparin clearing factor shows a much 
higher proportion of protein in the washed chylo- 
microns from the cleared serum than in the washed 
chylomicrons in the original lipemic serum. It is 
concluded that the proportion of protein to lipid 
is high in lipo-protein molecules, lower in small 
chylomicrons and very low in large chylomicrons. 
The heparin clearing factor of Anderson affects 
the lipo-protein mechanisms, increasing the 
amount of protein bound to lipid and increasing 
the dispersion of the lipid. 


539. Hydroxytryptamine: a neurohormone in 
the invertebrates. Joun H. WExsnu. Biological 
Labs., Harvard Univ., Cambridge, Mass. 

Recent evidence from several sources indicates 
that 5-hydroxytryptamine (serotonin, enteramine) 
is a mediator of nerve action in certain of the 
invertebrates. For example, it has been found to 
excite the heart of the mollusc, Venus mercenaria, 
as does stimulation of the visceral ganglion fol- 
lowing block of the cholinergic inhibitor nerves. 
Agents that block 5-hydroxytryptamine also 
abolish nervous excitation. Twarog (in })ress) 
presents evidence that 5-hydroxytryptam:e is 
the normal inhibitor of the anterior byssu: re- 
tractor muscle of Mytilus. Paper chromatog: :phy 
and bio-assay have been used to identify and 
quantitate the acetylcholine and 5-hyd oxy- 
tryptamine of the pooled cerebro-pleural, vi- eral 
and pedal ganglia of V. mercenaria and th: -e of 
the gastropod mollusc, Busycon canalicul wm. 
In Venus ganglia the ratio of 5-hydroxytrypt: ine 
to acetylcholine is about 4:1 while in Bu: ‘con 
ganglia it is about 1:1. When Mytolon, a n: 1r0- 
muscular blocking agent, is used to block ac: tyl- 
choline inhibition of the Venus heart the s:nsi- 
tivity to 5-hydroxytryptamine is unaltered. \\ hen 
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lyse gic acid diethamide or ergot alkaloids are 
usec to block 5-hydroxytryptamine, they do not 
affec | the response to acetylcholine. This indicates 
that the antagonistic action of these 2 neuro- 
hori.ones on the Venus heart is not due to compe- 
titic:: for the same receptor substance. The ad- 
diti:n of 5-hydroxytryptamine to the list of 
che ically-known substances that are produced 
by verve cells and that act on effectors or other 
neu ons would appear proper. (Supported by a 
grat from the Natl. Insts. of Health, PHS.) 


540. Perfusate pressure as related to choles- 
terol deposition within the surviving aorta. 
NicHoLtas T. WERTHESSEN. Dept. of Physiology 
and Biochemistry, Southwest Fndn. for Research 
and Education, San Antonio, Tex. 

Experiments designed to test the relationship 
between the perfusate pressure and the amount 
of cholesterol concentration increase within the 
surviving aorta, maintained for 24 hr. in vitro, 
have shown that there is a direct relationship 
between the pressure of the circulating medium 
and the increment of cholesterol concentration. 
Pressures ranging from approximately 80-120 ml 
of mercury were used for the lower limits; and 
pressures ranging from approximately 220-300 ml 
of mercury were employed for the high group. A 
statistically significant difference was found be- 
tween these pressure extremes in the degree of 
cholesterol concentration increase within the 
aorta during a 24-hr. period of perfusion. Con- 
versely, the rate of glucose consumption/gm aorta 
shows an inverse relationship to the pressure im- 
posed upon the circulating medium. On the other 
hand, within a specified narrow range of pressures 
there is a direct relationship between the glucose 
consumption and the degree of cholesterol con- 
centration increment. 


‘41. Effect of continuous intravenous infu- 
sion of epinephrine and nor-epinephrine 
on coronary sinus blood oxygen saturation. 
J.W. West, H. Mercxer, H. E. LessNeER anp 
E. MezGer (introduced by E. L. Fotrz). Lab. 
0} Pharmacology and Dept. of Medicine, Univ. 
0! Pennsylvania, Philadelphia. 

Intravenous infusions of epinephrine or nor- 
epiephrine (0.5 gamma/kg/min.) were given to 
int et dogs anesthetized with morphine and a 
con bination barbiturate anesthesia (dial, ure- 
thaie, pentobarbital).. Blood samples for the 
det. rmination of Oz content and saturation were 
obt ined from the femoral artery and through a 
cat’ eter introduced into the coronary sinus under 
fluc -oseopic control. An increase in the O» satura- 
tio: of the venous blood in the coronary sinus was 
regi larly observed during the infusion of either 
dru; the increased O» saturation was observed 
thr.ughout the entire period of infusion which 
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varied from 10-35 minutes’ duration. Blood pres- 
sure was elevated during the early minutes of the 
infusion period but declined gradually thereafter. 
Heart rate fluctuated early in the infusion period 
but was essentially unchanged throughout most 
of this period. Atropine or vagotomy prevented 
cardiac slowing but coronary venous O» saturation 
still increased above the control level. Preliminary 
findings with the nitrous oxide technic show an 
increase in coronary blood flow at the later 
(steady-state) period of the infusion of either 
drug; this is more marked with epinephrine. 


542. Evidence for an homeostatic mechanism 
regulating body fluid volume in non- 
edematous human subjects. R. E. Weston, 
I. B. Hanenson,* J. GrossmMan,* HELEN B. 
Horow1tTz,* Guiorta A. Berpasco,* M. Wotr- 
MAN* AND L. LEITER.* Med. Div., Montefiore 
Hosp., New York City. 

In eleven nonedematous metabolic ward pa- 
tients, maintained on fixed low or high sodium 
diets and 2000-3000 ml fluid intakes, administering 
2-10 vu of Pitressin Tannate in Oil (P.T.O.) daily 
produced water retention and rapid weight gain. 
With expansion of total body fluid volume, despite 
10-20 mEq/I.. decreases in serum sodium and 
chloride concentrations, urinary sodium and 
chloride excretions gradually increased to as 
much as 518 mEq/day within 2-6 days. The in- 
creased total solute excretions associated with the 
greater degrees of natriuresis and chloruresis, in 
urines already maximally concentrated, resulted 
in osmotic diuresis. Within 24-48 hr. after dis- 
continuing P.T.O., water diuresis began, and body 
weight gradually fell to below control levels in 
proportion to the previous extra-cellular electro- 
lyte loss. As the body fluid compartments con- 
tracted, despite rising serum electrolyte concentra- 
tions, sodium and chloride virtually disappeared 
from the urine. Subsequently, although serum 
electrolyte and total solute concentrations were 
significantly below control levels, urine volume 
remained low, and return of the serum electrolytes 
to normal resulted not from further water diuresis, 
but from retention of dietary sodium and chloride. 
Neither sodium restriction nor administration of 
corticotropin or DOCA prevented the natriuresis 
and chloruresis following expansion of the total 
body fluids. It is suggested that homeostatic 
mechanisms exist, which not only regulate fluid 
volume by modifying renal water and electrolyte 
excretion, but may even supersede mechanisms 
normally preserving E.C.F. tonicity. 


543. Physiological mechanisms regulating 
the rate of urinary flow in renal disease. 
ABRAHAM G. WHITE AND GEORGE RUBIN (intro- 
duced by FRANKLIN HOLLANDER). Dept. of 
Medicine, Mount Sinai Hosp., New York City. 
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In order to evaluate the role of osmotic diuresis 
in the excretion of water in renal disease, data 
were obtained in such patients on rate of urinary 
flow (ml/min.), effective urinary osmolarity 
(mOs/l.), and effective urinary osmotic load 
(mOs/min.). In addition, relationships among the 
glomerular filtration rate, clearance ratios and 
urinary concentrations of solutes were studied. 
Seven patients of both sexes suffering from renal 
disease and 4 healthy young males served as 
experimental subjects. All subjects received fluids 
ad libitum, and studies were made on 24-hr. col- 
lections of urine. Freezing-point depressions of 
urine and plasma were determined with a Beck- 
mann thermometer. Endogenous creatinine chro- 
mogen clearances were used as a measure of 
glomerular filtration rate. Concentrations of 
sodium, potassium, chloride and urea were deter- 
mined in urine and plasma. A linear relationship 
was observed between urinary osmotic load and 
rate of urinary flow in all 7 patients suffering from 
renal disease. This suggests that osmotic diuresis 
is the major physiological mechanism regulating 
the rate of urinary flow in these patients with 
renal disease. There appears to be a ‘critical’ level 
of the glomerular filtration rate, approximately 
10 ml/min., below which: a) Cx/Ccr (potassium 
clearance/creatinine clearance) exceeds 100%; 
b) V/Ce, exceeds 15% [V = urine flow (ml/min.)] 
c) the antidiuretic response to single intravenous 
injections of Pitressin in physiological dosage 
(0.57 mu/kg) is markedly diminished; and d) there 
is an alteration in the relationship between V/Ccoy 
and the urinary concentrations of sodium, potas- 
sium and total solute. (Aided by PHS grant 
H-1245.) 


544. Cardiovascular and respiratory responses 
to elevation of cerebrospinal fluid pressure 
in the cat. C. A. WuHITE,* Q. S. Harnis,* S. J. 
SANFILIPPO,* G. G. ToBLER* AND H. L. Bonrt- 
son. Dept. of Pharmacology, Univ. of Utah 
College of Medicine, Salt Lake City. 

Isotonic NaCl solution, under pressure of 50- 
200 mm/Hg, was injected by needle into the 
subarachnoid space either at the lumbar level or 
at the cisterna magna. After low cervical cord 
ligation, including the meninges, lumbar CSF 
pressure stimulation elicited a blood pressure rise 
but no respiratory effect; cisternal stimulation 
elicited a respiratory but no pressor response. The 
blood pressure response to spinal compression 
below the level of cord ligation was not abolished 
by dorsal rhizotomy. After partial spinal ligation, 
which prevented pressure transmission but not 
nervous transmission, the respiratory response 
could be elicited only by cisternal stimulation, 
whereas the pressor response was evoked by cis- 
ternal as well as lumbar stimulation. Selective 
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procaine anesthesia of the dorsal portion o/ the 
intact cord abolished the pressor response to 
lumbar but not to cisternal stimulation. Re- 
sponses to cerebrospinal compression were not 
notably modified by vagotomy and carotid sinus 
denervation. In contrast, marked augmentation 
followed division of the medullary tela chorioidea. 
Atropine also potentiated the response which 
frequently was characterized by a secondary 
prolonged rise in blood pressure. The secondary 
pressor phase was diminished by decerebration 
and by mephenesin and morphine. These findings 
indicate that cerebrospinal compression evokes 
cardiovascular responses not by central ischemia, 
but rather by stimulation of pressure-sensitive 
receptors located within the neuraxis at a finite 
distance from the vasomotor centers. (Supported 
by a grant (B-491) from the PHS.) 


545. Tissue electrolytes in normal and ad- 
renalectomized rats. H. L. WHITE AND Doris 
Rour.* Dept. of Physiology, Washington Univ. 
School of Medicine, St. Louis, Mo. 

Normal male Wistar rats weighing 250 gm 
clipped and with empty alimentary tracts have 
119, 46, 39, 36 and 10 gm of skeletal muscle (M), 
skin plus subcutaneous tissue (S), viscera (V), 
skeleton (B), and drawn blood (Bl), respectively. 
Corresponding values 5-7 days after adrenalec- 
tomy are M 107, 8 38, V 30, B 31, B16, body weight 
having dropped to 212 gm. The whole tissues of 
normal 250 gm rats have electrolyte contents 
(mEq), M—3.55 Na, 11.7 K, 2.48 Cl; S—2.82 Na, 
2.00 K, 2.65 Cl; V—1.71 Na, 2.94 K, 1.55 Cl; 
B—3.00 Na, 1.46 K, 1.11 Cl; whole rat—11.9 Na, 
18.6 K, 8.52 Cl: Values 5-7 days after adrenalec- 
tomy are M—2.65 Na, 11.0 K, 2.03 Cl; S—2.09 Na, 
1.75 K, 2.04 Cl; V—1.28 Na, 2.56 K, 1.24 Cl; 
B—2.81 Na, 1.45 K, 1.01 Cl; whole rat—9.22 Na, 
17.1 K, 6.71 Cl. The calculated losses of 2.68 Na, 
1.5 K and 1.81 Cl are to be compared with external 
balance data of 2.67 Na, 1.73 K and 1.47 Cl. It is 
evident that sodium does not move into the |ones 
on adrenal insufficiency. (Aided by grant A-92 
PHS.) 


546. Enzymatic mechanisms involved in the 
renal secretion of PAH. Vireit D. WI? 8EL- 


HAUvS,* Karu H. Beyer ANp Francis C. No! 1N.* 


Pharmacology Sect., Research Div. of Shao & 

Dohme Div., Merck and Co., Inc., West Poin‘, Pa. 

Research in progress to evaluate the hypot esis 
that renal tubular secretion of PAH (p-amino- 
hippurate) involves a CoA transfer from Ac tyl- 
CoA formed in the kidney to PAH, followed »y 4 
deacylation of the postulated hippuryl-'’oA 
(PAH-CoA). Extracts of acetone powder prep:red 
from guinea pig and dog kidney catalyze the 1eac- 
tion of acetate with CoA to form acetyl-CoA. ‘his 
reaction can be inhibited by Benemid at molar ties 
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of 1 X 10-* and 1 X 10°? to the extent of 10 and 
100%, respectively. However, it seems probable 
that Benemid depression of acetate activation is 
subordinate to its inhibition of a subsequent 
component of the PAH transport system. By 
reacting PAH with acetate, CoA, ATP and the 
above enzyme extract in the presence of hydrox- 
ylamine as a trapping agent, acethydroxamic 
aci(! is obtained plus a 2nd hydroxamate that has 
not yet been separated from excess PAH by pres- 
ent chromatographic technic. When acetate is 
omitted from this system no hydroxamate is 
formed. The relative sensitivity of this postulated 
transphorase reaction to Benemid cannot be 
determined until extracts free from deacylase 
activity can be obtained. Present experiments 
indicate that Benemid does not inhibit deacylation 
in this system. 


547. Effect of heat on reptilian electrocardio- 
gram. CHARLES G. WILBER. Chemical Corps 
Med. Lab., Army Chemical Center, Md. 

The responses of various reptilian tissues to 
temperature can be studied in the intact animal 
without interference from temperature regulating 
mechanisms. Alligator mississippiensis and Ter- 
rapene carolina were investigated. Rectal thermo- 
couples recorded deep body temperature. Stainless 
steel needles were inserted into limb muscles as 
electrodes. For the V lead the needle was inserted 
into the pectoral muscle over the sternum in the 
mid-ventral line. The animals were heated to the 
desired temperature in a dry air oven. Results of 
2 typical experiments follow: in the alligator (4 
chambered heart) control heart rate (21°C) was 
37/min. With increased temperature the rate stead- 
ily became faster until it reached 95/min. at 40°C. 
Further increase in temperature resulted in no 
faster heart rate. P-R interval decreased steadily 
from control value of 0.48 sec.-0.16 at 40°C. Q-T 
similarly decreased from control of 0.89 to about 
0.80 at 40°C. In the turtle (8 chambered heart) 
the rate increased slightly from control of 40/min. 
(23°C) to 50/min. at 34°C. Thereafter the rate 
rapidly increased with temperature to 85/min. 
at 43°C. The P-R interval increased steadily from 
control of 0.11 sec.-0.32 sec. at 30°C; it remained 
at this value until the temperature rose about 
38°C; it then decreased until it approached the 
control value at 43°C. Q-T decreased steadily 
from control of about 0.40-0.16 at 43°C. Evidence 
to date indicates that heat brings about some 
dissimilar changes in the ECG of the alligator 
and of the turtle. The phylogenetic and practical 
Sigiificance of these changes will be discussed. 


48. Fasting and realimentation with high 
carbohydrate or high protein diets on capil- 
lary resistance and eosinophiles of normal 
dogs. C. M. WiLtHEtMs, D. P. Mrvani*, V. W. 
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Meyers*, D. E. Gunperson*, D. Suuput*, 
E. M. Racuer* anv H. H. McCarruy*. Depis. 
of Physiology and Surgery, Creighton Univ. 
School of Medicine, Omaha, Neb. 

Kramar and Kramar (Endocrinology 52: 453, 
1953) and unpublished studies by Kramar have 
shown that the resistance of the capillaries is 
hormonally controlled by the pituitary-adrenal 
system. Wilhelmj et al. (Cir. Res. 1: 419, 1953) 
found that when fasting animals were realimented 
with high carbohydrate diets the systolic pressure 
and pulse rate rose to and remained at high levels 
but would promptly return to normal if an iso- 
caloric high protein diet was substituted. Initial 
realimentation with high protein diets lead to low 
pressure and pulse rate. They .believed that the 
pituitary-adrenal system was involved. In the 
preseat studies it was found that during fasting 
the capillary resistance rose from normal (15- 
20 em/Hg to 69-70 cm) and esinophiles fell to low 
levels. Realimentation with high carbohydrate 
diets tended to keep the capillaries and eosino- 
philes at the fasting levels. If an isocaloric protein 
diet was substituted for the carbohydrate diet the 
capillary resistance and eosinophiles returned to 
normal. If the initial realimenting diet was high 
in protein, the capillary resistance and eosino- 
philes rapidly returned to normal. It appears that 
high carbohydrate diets maintain the stress 
engendered by fasting while high protein diets 
quickly relieve it. The opposite effect of carbo- 
hydrate and protein on capillary resistance and 
eosinophiles is similar to the opposite effect on 
systolic blood pressure. Boiled rice, cracker meal- 
casein, horse meat and beef were fed. 


549. Reactions of normal, altitude-acclima- 
tized and CO-acclimatized animals to local 
injections of pure carbon monoxide gas. 
SyrrE. 8S. WILKs (introduced by R. T. Ciark, 
Jr.). USAF School of Aviation Medicine, Ran- 
dolph AFB, Tex. 

Mammals can tolerate large quentities of carbon 
monoxide in the peritoneal cavity while breathing 
air. The changes which occur subsequent to the 
injection of the CO provide an interesting study 
in the CO-oxygen equilibrium. Following the CO 
injection there is a rapid rise of Po, and Pecos in 
the cavity. After a period of 3-4 hr. the oxygen 
tension will be between 200 and 300 mm Hg and 
the Pco, will quickly rise and maintain a value of 
approximately 40 mm Hg. In animals acclimatized 
to CO and altitude the oxygen pressure in the 
cavity persists longer than in the cavities of con- 
trol animals. 


550. Histiocytosis and hepatic necrosis ob- 
served in mice following dye feeding in the .- 
presence of a virus. RoBERT WILLHEIM (intro- 
duced by Sot Rosentuat). Dept. of Clinical 
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Science, Univ. of Illinois College of Medicine, 

Chicago. 

While studying the effect of certain certified 
food dyes on the alimentary tract a peculiar fatal 
disease in mice was observed. The changes are 
most conspicuous in the liver, which shows in 
many cases macroscopic whitish nodules on the 
surface, especially after chronic administration of 
the triphenylmethyl dyes Guinea Green B, known 
commercially Green #1, and Fast Green F.C.F. 
called Green No. 3. The histologic findings re- 
semble in some respects the reticulosis and retic- 
ulum cell tumors of Gillman and the histiocytomas 
of Gorer. The disease is apparently different from 
other virus diseases of the liver in mice. Morpho- 
logically the disease apparently starts as a peri- 
vascular proliferation of histiocytes with or 
without endothelial proliferation in the liver, 
often also in the spleen and rarely in the lungs 
and kidneys. This proliferation is associated some- 
times with thrombosis and foci of anemic coagula- 
tion necrosis varying usually from 0.1-5 mm in 
diameter. The hepatic cells outside of the foci of 
anemic necrosis were essentially normal. Differ- 
ences in the incidence occurred not only between 
different strains but also between different groups 
of the same strain. DBA, C3H, C57Bl and Harlan 
mice were generally much more susceptible than 
Strong A and Bagg Albino. This and other obser- 
vations caused us to consider the possibility that a 
latent microbiological agent might be activated 
by the dye. It was found that the supernatant of 
diseased liver cell emulsions, their Seitz filtrates 
and emulsions of infected chorio-allantoic mem- 
branes could actually transmit the disease. 


551. Effects of a British yeast plus casein diet 
on myocardial and hepatic injury in mice. 
W. Lane Wiiiiams anp Ricuarp B. ArRon- 
soHN.* Dept. of Anatomy, Univ. of Minnesota, 
Minneapolis. 

When 70 days of age, mice of an inbred stock 
(Bagg albino x Strong A) were restricted to a 
British yeast diet (Himsworth and Glynn) in 
which 50% of the protein source (British Bakers 
Yeast) was replaced by vitamin-free casein. No 
hepatic necrosis was observed in 45 mice fed the 
diet for 30-312 days; and myocardial lesions were 
limited to 1 mouse. Of 99 mice receiving the 
standard British yeast diet, without substitution 
of casein, hepatic necrosis occurred in 9 animals 
(average of 154 days on the diet). Extensive 
myocardial lesions (necrosis, fibrosis and deposi- 
tion of calcium and of ceroid pigment) were ob- 
served in slightly over 70% of the 99 mice in this 
group (average of 96 days on the diet). Vitamin E 
as a supplement (oral wheat germ oil or mixed 
tocopherols; injected a-tocopherol in sesame oil 
or saline soluble a-tocopherol) to the dietary 
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regimen (standard British yeast diet wit!out 
substitution of casein) did not significantly de- 
crease the total incidence of myocardial lesions 
and hepatic necrosis in 34 mice. In all groups of 
mice, including those fed the British yeast plus 
casein diet, livers not showing necrosis were not 
normal in that parenchymal loss of cytoplasmic 
basophilia and of glycogen, and some cytoplasmic 
liposis (sudanophilia) had occurred. 


552. An algebraic inequality relating water 
and solute metabolism. A. V. Wor. Army 
Med. Service Grad. School, Walter Reed Army 
Med. Center, Washington, D.C. 

If thirst supervenes in mammals when the effec- 
tive osmotic pressure (NaCl equivalent concentra- 
tion), eop, of systemic body fluids exceeds a thirst 
threshold, an algebraic inequality may be used to 
estimate minimal or actual extrarenal water loss, 
effective osmotic pressures of body fluids, ete. 
The net eop lost from the body/min. is wUVeop + 
Eeop — Qeop, Where u is rate of urine flow (ce/min); 
U-op, urinary concentration of eop; Eeop, rate of 
extrarenal loss of eop; and Qeop, rate of intake of 
eop. The net rate of water loss is u + w — i, where 
w is rate of extrarenal loss and 7 is rate of intake 
(cc/min.). Where m, p and e, respectively, are 
metabolic, preformed and exogenous water, 
i = im + ip + ie. Water removed from the body 
in a unit time is regarded as a virtual, unit volume. 
Removed eop is regarded as dissolved in this 
virtual volume so that the concentration of the 
virtual, removed solution is (uUeop + Eeop — Qeop)/ 
(u + w — i). If this concentration is less than 
Acop, the concentration of eop in plasma, it follows 
that w/u > (Ucop/Acop) —1 + (Eeop ao Qeop/UAcop) + 
(i/u). This inequality has been shown not to hold 
for the adult kangaroo rat which needs no drinking 
water. Its validity for hydrodipsic mammals is 
under investigation. 


553. Rate of absorption of radioactive calcium 
and strontium from the intestine. LESTER 
F. WotTeRINK AND Lots L. Coie.* Dep’. of 
Physiology and Pharmacology, Michigan State 
College, and Michigan Agricultural FE, per. 
Station, East Lansing. 

Absorption rates computed solely from the dis- 
appearance of materials introduced into th: in- 
testine will be too low if secretion back int: the 
bowel occurs, as is the case with calciu:i or 
strontium. Analysis of the time curve for the 
appearance and disappearance of the radioa: ‘ive 
tracers in the blood give considerably hi her 
rates for intestine to blood transport. The di: ‘er- 
ence between the rate computed from blood and 
the rate computed from gut recovery is the ‘ate 
of secretion into the bowel. The rate of trans) ort 
back into the bowel of both calcium and stroni ‘um 
is about two-thirds of the initial rate of absorp 10? 
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from the bowel. No constant difference between 
ca'cium and strontium was observed. The rates 
ar independent of the time of transit through 
th: intestine. Consequently, differences in the 
amount of tracer deposited in the skeleton are 
no due to differences in the true intestinal ab- 
sorption rate but depend on the size of the pool 
avilable for absorption and the time the pool is 
aviilable. Administration of a high level of 
th: roxine increases the rate of passage of food 
through the bowel. Consequently, considerable 
tracer, which might otherwise be absorbed, is 
lost by defecation. (Supported in part by a grant 
from the Biology Branch, Division of Biology and 
Medicine, Atomic Energy Commission.) 


554. Effects of x-irradiation, DNP, glucose 
and potassium lack on resting potentials 
of frog muscle. J. W. Woopsury, V. N. 
WALKER* AND J. W. VoeGtT.iin.* Dept. of Physi- 
ology and Biophysics, Univ. of Washington School 
of Medicine, Seattle. 

The decline of resting potentials of frog sar- 
torius muscles with time have been measured 
with Ling-Gerard intracellular ultramicroelec- 
trodes. In stagnant Ringer’s solution initial RPs 
of 80-100 mv are well maintained for 24 hr. at 
room temperature. Initial value and survival time 
depend on condition of frog and are independent 
of added glucose and 2,4 dinitrophenol. X-irradi- 
ation of 50,000-150,000 r initially reduces RP 
10-20 mv, but does not affect survival time. Upon 
transfer of muscles from Ringer’s to flowing 
potassium-free Ringer’s, the RP increases to 
115-135 mv in 30 min. RP remains constant for a 
few hours (plateau), then declines to near zero in 
another 5 hr. Adding 100 mg% to K-free Ringer’s 
usually increases plateau duration several hours. 
DNP, 0.5 mM/I., in K-free usually produces a fall 
of about 30 mv. in RP after a small transient 
increase. After 3 or 4 hr. the RP increases to 90- 
110 mv before final decline several hours after the 
controls. The RPs of muscles irradiated in normal, 
then transferred to K-free, Ringer’s show an 
immediate decline to zero in 4-6 hr. after a small 
transient increase from the low control value in 
Ringer’s. This phenomenon is consistently found, 
but the threshold dosage has yet to be established. 
The interpretation of these results in terms of 
ionic movements will be discussed. (Aided by a 
grat, B462, from the Natl. Inst. of Neurological 
Disases and Blindness, PHS.) 


555. Effects of a chronically cold environment 
ou endocrine organs of wild and domesti- 
cated rats. JaMEs W. Woops (introduced by 
lvutre Barp). Dept. of Physiology, School of 
Medicine, Johns Hopkins Univ., Baltimore, Md. 
I’ is generally assumed that the adrenals hyper- 

tro hy in response to continued stress and that 
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the gonads become less active. The experiments 
to be presented show that adrenal hypertrophy in 
response to environmental change does not occur 
in wild rats under conditions which induce it in 
domesticated rats. Further, under the same condi- 
tions, there is no indication that the anterior 
hypophysis ‘shifts’ its hormone production to 
ACTH at the expense of gonadotropins. Wild 
Norway rats (captured in Baltimore) and domesti- 
cated rats (Richter strain) have been exposed to a 
temperature of 0°C and their endocrine glands 
examined at autopsy. Rats from both strains were 
divided into 2 groups. One group was kept at room 
temperature, the other in the cold room. After 
10 days comparison of the gland weights in the 
2 groups reveal certain differences between the 
strains. While in the wild strain the weights of 
adrenals, ovaries, thyroids and thymus gla ds 
were essentially the same in experimental and 
control groups, there were striking differences 
between the 2 groups of domesticated rats. The 
glands of the domesticated rats kept in the cold 
were heavier than the control glands—the adrenals 
by 33%, the thyroids by 33%, the ovaries by 75%, 
and the thymus glands by 94%. These differences 
are significant-at the 1% level except for the differ- 
ence in thyroids which is significant only at 5%. 
The histological findings agree with the weight 
changes. 


556. Role of the adrenal medulla in fat mobi- 
lization. Ira G. Woo.*, M.S. GoLpsTEIN,* AND 
RacHMIEL LEvINE. Dept. of Physiology, Univ. 
of Chicago and the Dept. of Metabolic and Endo- 
crine Research, Michael Reese Hosp., Chicago, Ill. 
We have previously reported that the defect in 

fat mobilization in the adrenalectomized rat is not 
restored by the administration of cortisone alone, 
but requires the addition of both the adrenomedul- 
lary hormone, epinephrine, and the cortical 
steroids (Am. J. Physiol., 175: 303, 1953). Using 
the development of a fatty liver after the admin- 
istration of ethionine as an index of fat mobiliza- 
tion, the role of the adrenal medulla in this process 
has been investigated in the normal animal. Two 
methods have been employed to remove the influ- 
ence of the medulla while leaving the cortex 
functional 1) chronic demedullation; and 2) the 
use of ergotamine as a chemical blocking agent. 
In both instances, the development of fatty livers 
was reduced to the level observed in completely 
adrenalectomized animals. Further, epinephrine 
restored to normal the ability of the demedullated 
animal to develop a fatty liver. We have inter- 
preted these results as indicating that the adrenal 
medulla plays a physiological role in fat mobili- 
zation. 
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557. Effect of air-ion concentration and 
polarity on the carbon dioxide capacity of 
mammalian blood plasma. JoHN L. WoRDEN 
(introduced by ABRAHAM Dury). Wesiz Re- 
search Labs., Dept. of Biology, St. Bonaventure 
Univ., St. Bonaventure, N. Y. 

Previous works of Dessauer (1929-33), Koller 
(1932), Yaglou (1933) and others have demon- 
strated relationship between the polarity and 
concentration of ions in the atmospheric com- 
ponent of environment and certain physiological 
phenomena. Atmospheres artificially enriched 
with ions of one polarity were shown to bring 
about definite alterations. Recent development 
(SKILLING et al., 1945) of ion generating and 
counting devices has made possible the production 
of more exactly regulated aerial environments 
than heretofore available, thus permitting a more 
precise investigation of the effects of air-ion levels 
on physiological values. The purpose of this study 
was to determine the possible effect of certain 
air-ion concentrations on the CO: capacity of 
mammalian blood plasma. Young, adult, male 
hamsters served as subjects. Equal numbers were 
maintained in quarters identical in all physical 
features except ion concentration. One group lived 
in normal atmosphere, the 2nd in an atmosphere 
with elevated negative ion concentration, the 3rd 
in one with elevated positive ion concentration. 
Control subjects showed a CO: capacity of 75.03 
volumes %, negatively exposed subjects, 88.13 and 
positively exposed subjects, 74.65 (means, after 
72 hr. exposure to experimental conditions). These 
values are statistically significant. Values ob- 
tained after 24, 30 and 48 hr. exposure were in the 
same range. Supplementary work has shown that 
effects are demonstrable after 1 hour exposure; 
plasma chloride values varied inversely with CO, 
capacity. 


558. Effect of potassium on the crustacean 
single motor nerve fiber. ERNest B. WriGuHT, 
Paut CoLeEMAN* AND WILLIAM J. ADELMAN*. 
Dept. of Physiology and Vital Economics, School 
of Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. Y. 

Three motor nerve fibers, the fast closer, slow 
closer and opener were isolated from the walking 
leg of the lobster and subjected to the action of 
2-5 times normal concentrations of potassium 
chloride in sea water. Thirty seconds to 1 min. 
after immersion in these solutions, the properties 
of excitation of all 3 fiber types (Wright, Coleman, 
Adelman 1953) were markedly changed. The 
threshold voltage requirement is reduced 5-15% 
in the first few minutes and then is increased, 
rapidly with the higher concentrations, and block- 
ing of conduction occurs in 1-5 min. with 5 x KCl 
and after somewhat longer times with lower con- 
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centrations. 2 x KCl or less usually did not produce 
block even after 1 hr. The excitation constant ‘k’ 
values are increased as much as 30% in the first 
few minutes exposure to high KCl concentrations 
and after 1 hr. in 2 x KCl are 60% greater than 
normal on the average. The shape of the strength- 
duration curve is changed so that it crosses the 
original curve as the threshold rises and chronaxie 
time shortens. The most remarkable change is in 
accommodation. The ‘lambda’ time constant 
values are reduced 85-95% within 30 sec. after 
immersion in the potassium solutions of high or 
low concentrations. Thus nonaccommodating 
repetitively firing axons become highly accom- 
modating nonrepetitively firing axons in a matter 
of seconds in solutions containing excess potas- 
sium chloride. All these changes are completely 
reversible with amazing rapidity when the axons 
are replaced in normal sea water. It seems possible 
that axons may be nonaccommodating in vivo 
normally, and develop accommodation during 
activity when potassium outflux from the fiber 
is greatly increased. 


559. Blood lactic acid levels following exercise 
of increasing intensity by normal and 
pathological persons. GEoRGE W. WricuT 
AND Pau F. Fiynn.* Dept. of Med. Research, 
St. Luke’s Hosp., Cleveland, Ohio. 

The blood lactic acid concentration in the 
resting state and at 7, 15, 30 and 60 min. following 
exercise of 6 min. duration on a motor driven 
treadmill was measured using the method of 
Barker and Summerson. At each succeeding ex- 
periment the intensity of work was augmented 
until the maximal or near maximal level of work 
capacity was reached in 13 normal males aged 19- 
45 years. No significant increase of blood lactic 
acid above the resting value was observed until 
the intensity of exercise as measured by O» uptake 
from respired air exceeded a value of 900 cc/m? of 
body surface. At greater intensities of work the 
increase of blood lactic acid and O: uptake show a 
significant correlation. A priori considerations 
and existing evidence suggests that inadequate 
cardiac output during exercise is in a large meas- 
ure responsible for lactic acid accumulation. We 
suggest that impaired cardiac output due to dis- 
ease of the circulatory system will be reflecte:! by 
lactic acid accumulation at lower than no:mal 
intensity of exercise or by larger accumulai:ons 
at a given intensity of exercise. Persons with pre- 
dominantly cardiac or respiratory disease are 
being studied in this regard. 


560. Functional capacity of adrenal aito- 
transplants in the rat. L. C. Wyman. R. 
WuHiTNEY* AND R. F. Gotpman.* Biology Dvpt., 
Boston Univ., Boston, Mass. 

Last year we reported (WyMAN, WHITNEY AND 
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Part, Federation Proc. 12) a significant inhibition 
of .drenocortical regeneration in rats following 
x-irradiation either of gland autotransplants or 
of implantation sites. We can now report that such 
impiants have an impaired ability to maintain 
rats subjected to stress. Male Wistar rats of 100- 
120 gm in weight were divided into 7 groups: 
a) unoperated control, b) sham operated, c) com- 
pleiely adrenalectomized, d) immediately trans- 
plaited, e) delayed transplantation, f) gland- 
irradiated in vitro and g) site-irradiated. All 
x-irradiation doses were 2000 r. Fourteen days 
following autotransplantation rats were stressed 
by either 1) histamine, c.p., 2) histamine phos- 
phate, or 3) water intoxication. Environmental 
stresses were also recorded from 2-14 days post- 
operatively. Statistical analysis of the results 
showed 3 groups with significantly lower efficiency : 
adrenalectomized rats, site-irradiated rats and 
those with glands irradiated in vitro. The func- 
tional efficiency of transplants seems to be cor- 
related with their degree of regeneration. Long- 
term studies now in progress to determine whether 
implants of greater age will approach the intact 
gland in functional capacity indicate that an 
increased efficiency is correlated with the aging 
of the transplant, though a 60-day transplant is 
still less efficient than an intact gland. (Supported 
by a contract with the Atomic Energy Commission 
and funds from the PHS.) 


561. Heat-transfer in normal dogs. C. H. 
WynpHaAM (introduced by FREpRIcK GUDER- 
NATSCH). Dept. of Physiology, Univ. of Pennsyl- 
vania School of Medicine, Philadelphia. 

The percentages of heat transferred by radi- 
ation, convection and evaporation at various 
levels of energy expenditure, have been deter- 
mined in the temperature range 10°C-40°C in 
normal dogs. The studies were made in a gradient 
layer type of calorimeter which has fast time 
response permitting observation of the dynamics 
of the heat exchange during periods of rest and 
exercise. These results are compared with those 
obtained in man. 


562. Effects of positive tissue pressure on 
blood flow of the finger in normal and hy- 
pertensive subjects. S. Yamapa* anp A. C. 
suRTON. Dept. of Biophysics, Univ. of Western 
Ontario, London, Canada. 

The venous-occlusion plethysmograph method 
was used on 5 normotensive subjects (systolic 
112-142, diastolic pressure 68-88 mm Hg) to meas- 
ure the blood flow in the finger under positive 
tissue pressure. Application of a steady positive 
pre-sure to the finger which is equivalent to raising 
the ‘issue pressure reduced the blood flow. When 
4 critical tissue pressure, which was still less than 
the arterial pressure, was applied the blood flow 
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became zero. The difference between the arterial 
pressure and the tissue pressure, which caused 
cessation of flow, was taken as the critical closing 
pressure. When the subjects were taken from 
vasoconstriction to full vasodilation by heat, the 
range of the critical closing pressure for the finger 
was from 10-56 mm Hg. The same experiment was 
carried out at comfortable room temperatures on 
15 hypertensive subjects (systolic 174-242, di- 
astolic pressure 108-168 mm Hg). The range for 
their critical closing pressure for the finger was 
from 67-115 mm Hg, which is much higher than 
the range for normotensives. Thus it required no 
greater tissue pressure to stop the flow in the 
finger of the hypertensives than of normotensives, 
in spite of the much greater blood pressure. The 
method offers a way of measuring the increased 
tone and tendency to close, of the blood vessels 
in hypertension. (Supported by a grant from the 
Life Insurance Med. Research Fund.) 


563. Pressure-volume relationships of breath- 
ing in the anesthetized cat. ALLAN C. YouNG 
AND WESLEY Rosinson.* Dept. of Physiology 
and Biophysics, Univ. of Washington School of 
Medicine, Seattle. 

In these experiments the cat with tracheal 
cannula is placed in a sealed cylinder filled with 
oil. A rubber tube from the cannula is brought out 
through a gland. A diaphragm pump is used to 
produce sinusoidally varying volume changes in 
the oil of adjustable magnitude and frequency. The 
pressure developed in the oil is measured with a 
capacitance type manometer. The expired gas is 
passed through a rapid CO: analyzer and flow- 
meter. This arrangement allows simultaneous, 
continuous recording of pressure, volume and 
expired CO2. When the cat is rendered acapnic by 
hyperventilation, the amplitude of the pressure 
changes in the oil are nearly independent of the 
frequency of the pump, and the phase shift be- 
tween pressure and volume is very small at fre- 
quencies up to 80/min. With alveolar CO: in the 
normal range, the cat makes 1 inspiratory effort/ 
cycle when the frequency is in the range 14-30 
cycles/min. The phase of the inspiratory effort 
and of relaxation varied with the driving fre- 
quency. At rates above 30/min. the cat makes 
only 1 respiratory effort for every 2, 3, 4 or 5 
cycles as the frequency increases. (Aided by Con- 
tract AF 33(038)422 with Arctic Aeromedical Lab., 
Ladd AFB, Alaska.) 


564. Electrical excitability of cortical effer- 
ents. A. ZANCHETTI (introduced by W. D. 
BuaKE). Dept. of Physiology, Univ. of Oregon 
Med. School, Portland. 

Using unanesthetized curarized and pyramidal 
cats and monkeys, rectangular pulse (0.1 msec.- 

2.0 msec.) stimulation of the sensorimotor cortex 
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has evoked discharge from cortical efferents 
sampled by recording from the ipsilateral medul- 
lary pyramid. The amplitude of the D and I waves 
(Patton and Amassian) has been related to the 
peak stimulating current. Excitability of the 
cortical elements involved has been depressed by 
anoxia, ischemia and intravenous Pentothal. Both 
D and I elements of the discharge are affected 
by these procedures, the latter more extensively 
than the former. The lability of the D wave 
under these conditions, as well as during more 
physiological alterations of cortical state, indi- 
cates that this portion of the discharge results at 
least in part and in some cases entirely from 
excitation of intracortical cells even when short 
pulses (0.1 msec.) are used. The nature and pre- 
dictability of the variations in the dose-response 
curves indicates that alterations in the amplitude 
and/or area of this evoked response under various 
experimental conditions may be used as an index 
of cortical excitability. (Aided by grants from 
the PHS and the Rockefeller Fndn.) 


565. Thiouracil and thyroidectomy on liver 
catalase activity of animals with and with- 
out implanted tumors. IsoLpE T. ZECKWER, 
Maky Berwick* anp Batpurin Luck&.* Dept. 
of Pathology, Univ. of Pennsylvania School of 
Medicine, Philadelphia. 

It has been reported that liver catalase activity 
is lowered by adrenalectomy and also by gonadec- 
tomy, whereas hypophysectomy has the opposite 
effect. The present experiments were designed to 
determine if other hormone imbalances would 
alter liver catalase activity. It was found that 
mice and rats that had been given thiouracil for 
several months showed a considerable increase in 
catalase activity of the liver. In order to decide 
whether this effect was due to a direct chemical 
action of thiouracil on the enzyme system or 
whether it was due to the hypothyroid state, rats 
were thyroidectomized. In the thyroidectomized 
animals, as in those treated with thiouracil, liver 
catalase activity was found to be increased over 
the levels of the litter-mate controls. In mice 
inoculated with the Ehrlich ascites tumor, reduc- 
tion in liver catalase activity occurred, as was to 
be expected in cancer-bearing animals, but 
thiouracil-treated mice bearing tumors showed 
much less reduction. It is concluded that the 
thyroid plays an important part in governing 
catalase activity of the liver. 


566. Does the carbon of India ink block the 
reticuloendothelial system? D. B. ZILVER- 
smiT, Moris L. SHore* anp C. H. Gantrt*, 
Div. of Physiology, Univ. of Tennessee, Memphis. 
India ink has been widely used as an RE block- 

ing agent and bromsulfalein has been employed to 

measure the degree of blockade. We have shown 
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that the intravenous administration of 100 1:1 of 
8% Higgins India ink produces severe BSP rcten- 
tion in dogs, but does not interfere with the upiake 
of radioactive colloidal gold by liver phagocytes, 
This finding indicates that India ink does not 
block the phagocytic action of the liver. To deter- 
mine whether BSP retention is produced by toxic 
materials in the supernatant or by the carbon 
particles in the ink, we prepared /) a carbon-free 
filtrate of India ink and 2) a carbon-gelatin sus- 
pension. Upon injection of the ink filtrate the 
blood pressure was lowered to the same extent as 
when whole India ink was given; BSP excretion 
was also inhibited by the filtrate. BSP already 
taken up by the liver from previous doses was 
returned to the blood stream after administration 
of this filtrate. The injection of the carbon-gelatin 
suspension containing the same amount of carbon 
as India ink had no significant effects on either 
BSP excretion or blood pressure. These findings 
indicate that the inhibition of BSP excretion by 
India ink is not due to RE blockade by carbon 
but is primarily the result of a toxic action of 
one or more components of the dispersing medium. 
(Supported in part by a grant from the AEC.) 


567. Identification and quantitative deter- 
mination of serotonin in platelets, the 
source of serum serotonin. M. B. Zucker 
AND M. M. Rapport. New York Univ. College 
of Dentistry, New York City. 

Although it is generally believed that the 
platelets are the source of serum Serotonin (5- 
hydroxytryptamine), this has not hitherto been 
proven. Dried bovine platelets (kindly supplied 
by Dr. Seegers’ laboratory) were extracted over- 
night with water, and the proteins and lipids 
precipitated with acetone. Paper chromatograms 
(butanol-N HCl) showed only 1 spot colored by 
p-dimethylaminobenzaldehyde or diazotized p- 
nitroaniline; its Rf (0.15) was identical with that 
of synthetic Serotonin. An eluate of this region 
of the chromatogram had a UV spectrum a/most 
identical with that of Serotonin, and a co:cen- 
tration of Serotonin of 14.2 ug/ml by UV absorp- 
tion, 14.2 ug/ml by Folin-Ciocalteu determin.:tion 
and 15 ug/ml by bio-assay on the rabbit ear and 
rat uterus. This represented a 75% recovery «. the 
Serotonin determined by bio-assay in the «ude 
extract (2.5 ug/mg dry platelets). With hi man 
platelets, extracts prepared either by ultra onic 
disruption of saline suspensions or by fr: °ze- 
drying followed by overnight extraction vith 
saline had a pharmacological activity as gre. ‘ or 
greater than that obtained by clotting a pl: sma 
suspension of a similar amount of platelets. [he 
quantity of Serotonin in human platelets was 
estimated as 1 X 10-® ug/platelet, that in bovine 
platelets as 1.7 X 10-9 ug/platelet. Since (ese 
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qu ntities are several times greater than neces- 
sai y to account for the amount found in beef and 
huinan serum, there is no reason to believe that 
plusma constituents play a role in the evolution 
of serum Serotonin other than contributing to the 
dis‘uption of the platelets during clotting. 


563. Comparative study of biological activity 
of vasoactive agents in different tissues. 
|};ENJAMIN W. ZWEIFACH AND DELILAH B. METz.* 
Dept. of Biology, Washington Square College, 
New York Univ., New York City. 

Specific anatomical and metabolic differences 
in various tissues represent an important factor 
in the functional operation of the terminal vascu- 
lar bed. Tissue derivatives, which have been 
assigned a humoral function in peripheral homeo- 
stasis, were investigated by visualization of repre- 
sentative structures in the rat, Previous studies of 
vasoactive materials have been concerned, for the 
most part, with the pattern of behavior of the 
circulation in mesenteric tissues. For purposes of 
comparison, direct microscopic observations were 
performed in skeletal muscle, urinary bladder, 
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undersurface of the skin, intestinal serosa and 
several mesenteric areas. The effects of both 
topical and intravenous administration of a series 
of biologically active principles were noted, using 
as standards of reference the vascular response to 
selected vasoconstrictor and vasodilator stimuli— 
topical epinephrine and l-arterenol, electrical, 
mechanical (microneedles) and thermal. The 
studies indicate that the vascular influence of 
particular agents differed to such an extent in the 
several tissues that it was not possible to extra- 
polate changes in one area directly to other struc- 
tures. Not only were differences encountered in 
the relative magnitude of the vascular response, 
but in the character of the reaction to the same 
substance. Experiments were also carried out to 
establish the mechanism of action of vasoactive 
agents by administration of pharmacological 
drugs with specific blocking potentialities. The 
evidence suggests that circulatory homeostasis 
within the tissue proper involves a number of 
separate humoral mechanisms, with a_ wide 
spectrum of principles producing similar effects in 
different vascular beds. 
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569. Cholesterol metabolism in the dog. L. L. 
ABELL, E. H. Mossacu, E. HALPERN AND F. E. 
KENDALL (introduced by ALEXANDER B. Gut- 
MAN). Columbia Univ. Research Service, Gold- 
water Memorial Hosp. and Depts. of Medicine and 
Biochemistry, Columbia Univ., New York City. 
Dogs fed a standard diet containing 0.18 gm 

sterol (Schoenheimer-Sperry, 8.8.) excreted 0.18 
gm sterol and 0.24 gm bile acid daily. The fecal 
bile acid fraction contained a number of cholanic 
acids including desoxycholic and cholic acids. 
Dogs fed the standard diet plus 22.5 gm cholesterol 
excreted 8.8 gm sterol (S.S.) and 0.88 gm bile acids/ 
day. The fecal bile acid fraction consisted mainly 
of desoxycholic and cholic acids, present in ap- 
proximately equal concentrations. Animals main- 
tained on the high-cholesterol diet plus 1 gm 
thiouracil/day consumed 24.4 gm cholesterol 
daily. These dogs excreted 7.4 gm sterol (S.S.) and 
0.83 gm bile acids/day; the fecal bile acid frac- 
tion consisted predominantly of desoxycholic 
acid. Studies with thyroidectomized, cholesterol- 
fed animals gave results essentially identical with 
those obtained in dogs on the cholesterol-thiour- 
acil regimen. It seems possible that in the dog 
excess dietary cholesterol is converted to sub- 
stances other than bile acids or sterols. The results 
further suggest that the thyroid state may in- 
fluence the nature but not the quantity of bile 
acids excreted in the feces. 


570. Biosynthesis of guanine from adenine 
compounds in soluble extracts of bone mar- 
row. RICHARD ABRAMS AND MARIAN BENTLEY*. 
Montefiore Hosp., Inst. of Research, Pittsburgh, 
Pa. 

We have previously observed (Arch. Biochem. 
30: 261, 1951) an in vitro conversion of adenine to 
guanine with rabbit bone marrow slices, and have 
now extended the investigation to cell-free prep- 
arations. Bone marrow homogenates incubated 
for 90 min. at 37°C with adenine-8-C accumulated 
guanine in the acid soluble fraction with a specific 
activity 2-4% of the initial adenine. When homog- 
enates were centrifuged for 1 hr. at 100,000G, 
clear extracts were obtained which were as active 


as the original homogenates. Guanine formation 
from adenine was stimulated by ATP and ribose- 
5-phosphate and inhibited by anaerobiosis. In 
addition to guanine, hypoxanthine accumulated 
with a relative specific activity of 3-6%, and an 
as yet unidentified purine appeared (absorption 
maxima at 212.5 and 277.5 my in alkaline solution) 
with a relative specific activity of 50-80%. When 
uniformly labeled AMP was used as precursor it 
was observed that 1) the unidentified purine did 
not appear; 2) the yield of hypoxanthine was 
greatly enhanced; and 3) guanine was labeled 
only if DPN were added to the extract. With 
DPN fortified extracts the guanine specific ac- 
tivity was 20-25% of the initial AMP adenine 
activity. In a typical 90 min. incubation with 
6.0 umoles AMP in 5.0 ml extract, C™ assays indi- 
cated that 1.2 umoles adenine were consumed and 
0.9 wumoles hypoxanthine and 0.3 wmoles guanine 
were formed. The possible role of 2,6-diamino- 
purine in this reaction sequence will be discussed. 


571. Utilization of glucose by liver in response 
to cytophysiologic alterations. BERNARD W. 
AGRANOFF, Martin CoLopziIn, AND Roscor 0. 
Brapy (introduced by JuLtius SENpDRoY, JR.). 
Dept. of Chemistry, Naval Med. School, Bethesda, 
Md. 

The preponderance of the hexose monophos- 
phate (HMP) oxidative route of glucose catabo- 
lism over the Embden-Meyerhof scheme in normal 
liver tissue has been demonstrated by the ex»eri- 
ments of Bloom, Stetten, and Stetten (J. /iol. 
Chem. 204: 681, 1953, and J. Am. Chem. Soc. 75: 
5446, 1953). We have observed that the ratio of 
radioactivity found in the metabolic COs fo!!ow- 
ing the incubation of rat liver slices with 6-lalvled 
glucose compared with 1-labeled glucose was sig- 
nificantly increased from the normal value o' 0.3 
in regenerating, embryonic, as well as dime :yl- 
azobenzene-induced neoplastic liver slices. | ast- 
ing or previous treatment with dinitropheno! ::lso 
elevated the ratio. This finding is presume to 
indicate a shift from the HMP pathway tow:rds 
the Meyerhof route under these conditions. A 
decreased ratio was observed in slices of mate:nal 
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liver obtained during pregnancy. Tricarboxylic 
acid cycle inhibitors were used to attempt to assess 
the mount of conversion of 6-C'*-glucose to 1-6 
labeied hexose by triose condensation. Incubation 
with 0.03 m malonate caused a 20% decrease in the 
conversion of 1-C14-glucose to COz, whereas a 56% 
reduction was observed for the 6-C'*-glucose. 


572. Effect of ACTH, cortisone and salicylates 
on protein synthesis in man. ANTHONY A. 
ALBANESE, ReGinaLp A. Higcons,* WILLIAM 
H. ARNoLpD* AND D. Ranpauu Hays.* Nutri- 
tional Research Lab. and Dept. of Med., St. Luke’s 
Hosp., New York City. 

Studies were done on 38 children and 8 young 
adults who were in their second and third attacks 
of rheumatic fever. Analyses of the clinical re- 
sponse showed no statistically significant differ- 
ences in the 3 forms of treatment upon the ultimate 
subsidence of the attacks. Biochemical measure- 
ments, however, showed much greater negative 
N balances in those treated with ACTH or cor- 
tisone than in those receiving salicylates. The 
high output of chromatographically determined 
urinary amino acids occurring with ACTH or 
cortisone administration suggests that the N 
balance effects of these substances arise from a 
reduced rate of protein synthesis. Marked changes 
in blood amino acid patterns were also induced 
by ACTH and cortisone but not by salicylates 
given alone or in conjunction with p-aminobenzoic 
acid. These changes involved predominantly, in- 
creases in blood arginine, glutamic acid, serine, 
glycine, threonine, alanine, tyrosine and histidine. 
In addition, the appearance in the blood of uni- 
dentified peptides having Rf values 0.45-0.50 
and 0.61-0.65 were noted with the administration 
of ACTH; especially the long-acting gel form. 
These peptides disappeared with termination of 
therapy providing additional evidence of the 
protein synthesis decelerating action of ACTH 
substances. Obviously, a therapeutic evaluation 
of these agents should consider their depletion 
effects on the metabolic N pool and stores. 


573. Effeet of carbohydrates on the metabolic 
nitrogen pool. ANTHONY A. ALBANESE, 
Avrora BELMontT,* Louise OrtTo,* ROSEMARIE 
D:Latito* anp Joan Rossy.* Nutritional Re- 
search Lab., St. Luke’s Hosp., New York City. 
Nitrogen balance studies reported from this 

and other laboratories'indicate that fructose or 

fruc:‘ose-containing sugars are better protein 

Sparcrs than dextrose. To secure experimental 

evidence regarding the biochemical dynamics of 

thes» findings, the effect of orally administered 
fruc‘ose and dextrose (1 gm/kg body weight) on 
the metabolic N pool, was determined in terms of 
the changes induced in 1 hr. in the blood amino 
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N levels of 40 fasting subjects (13-81 yr.). Total 
sugar and fructose blood levels were also meas- 
ured. The averaged results are summarized below. 
These data disclose that whereas the more readily 
utilized fructose makes an appreciable positive 
contribution to the metabolic N pool within one 
hour of administration, the less readily utilized 
dextrose does not. The greater protein sparing 
activity of fructose observed in N-balance studies 
would seem to arise from the salvaging effects of 
rapidly formed fructose metabolites on the circu- 
lating N pool; perhaps via the transamination 
cycle. Under similar conditions, blood amino N 
level changes comparable to those observed with 
fructose, were obtained by feeding 0.3 gm/kg 
milk proteins. 





Differences from fasting 
levels, mg% 

Total 

sugars 


Amino N 


Test Sugar 


| 
| Fructose 





24.3) 49 
52.0 | 0.5 
—10.5 0.0 


1.02 
—0.61 
—0.47 


Fructose 
Dextrose 
None 











Fasting levels, mg% | 5.82 | 101.8 | 18 





574. Biosynthesis of serine. NIcHOLAS ALEX- 
ANDER* AND Davin M. GREENBERG. Dept. of 
Physiological Chemistry, Univ. of California 
Med. School, Berkeley. 

A soluble rat liver extract (G. L. CANnTonI, J. 
Biol. Chem. 189: 203, 1951) catalyzes the conver- 
sion of formaldehyde (H2C"“O) to the 8-carbon 
of serine. Methionine or homocysteine, ATP and 
Mg** greatly increase the degree of conversion. 
About 4% of the Cis found in the serine 8-carbon 
on incubating in air and as much as 60% on incu- 
bation under nitrogen. Glycylglycine is the best 
buffer. Formate, methanol, the a-carbon of gly- 
cine, and the methyl groups of sarcosine and 
betaine, labeled with C™, are not converted to the 
B-carbon of serine by the enzyme system in either 
gas phase, and C'H;-methionine is converted 
slightly only in air. Lyophilization of the extract 
causes a loss of activity of the system which can 
be partially restored by reducing agents such as 
ascorbic acid or glutathione. Pyridoxal phosphate 
also gives a small increase in activity. The experi- 
mental results from our own and other laboratories 
suggest that a derivative of methionine, pyri- 
doxal phosphate, folic acid and ATP are involved 
in some manner in this simple-appearing reac- 
tion. The evidence suggests the presence of an 
active SH group in the enzyme system. In view 
of the complexity of the factors involved and the 
incomplete experimental information it does not 
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appear fruitful to speculate on the reaction mech- 
anisms concerned in the biosynthesis of serine. 


575. Development of a cholesterol fatty liver 
in rats fed an essential fatty acid deficient 
diet. R. B. Atrin-Siater, LiLLta AFTeERGOOoD,* 
ArTHUR F. We.uis* anp Harry J. DEUEL. 
Dept. of Biochemistry and Nutrition, Univ. of 
Southern California School of Medicine, Los 
Angeles. 

Weanling rats placed on a fat-free diet developed 
an increased level of cholesterol in the liver as 
early as 1 wk. when compared with rats placed on 
Purina Chow or a 15% cottonseed oil diet. The 
presence of a saturated fat, such as hydrogenated 
coconut oil, in the diet yielded results similar to 
the fat-free diet after the first week but after 4 
wk. the amount of cholesterol in the livers of these 
animals was slightly less than those on the fat- 
free diet, although still increased over normal. 
It is postulated that essential fatty acids are 
necessary for the proper esterification and trans- 
port of cholesterol from the liver. The effect on 
this type of cholesterol fatty liver of the admin- 
istration of methyl linoleate, methyl oleate, and 
large doses of some of the B vitamins will be pre- 
senied and discussed. 


576. Depleting effects of transplanted tumors 
in rats. J. B. ALtison, E. H. BERNSTEIN* AND 
A. Basson.* Bureau of Biological Research, 
Rutgers Univ., New Brunswick, N. J. 

The growth of transplanted tumors in rats pro- 
duced a depletion similar to that of a diet deficient 
in protein but there were some outstanding dif- 
ferences. The liver, for example, was depleted 
most rapidly in protein stores in a rat on a pro- 
tein-free diet. In the presence, however, of a grow- 
ing tumor, which was depleting other tissues of 
the body, the stores of the liver remained at a 
high level, even increasing, possibly contributing 
thereby to the high anabolic needs of the tumor. 
Growth of a sarcoma, for example, increased the 
total liver protein above values found in pair-fed 
control rats. The sarcoma grew unusually well in 
animals fed a protein-free diet, the carcass furnish- 
ing nitrogen for the rapid growth of the tumor. 
Even under this severe nutritional stress the total 
liver protein was reduced in one experiment but 
little below values found in animals fed 18% casein 
diet. A detailed study is being made of the enzyme 
activity of these livers. An imbalance and total 
reduction in activity has been demonstrated in 
livers of non-tumor-bearing rats fed a protein 
deficient diet. On the other hand, the activities 
of succinic dehydrogenase, cytochrome oxidase, 
and DPN-cytochrome c-reductase were not re- 
duced in tumor-bearing rats fed a protein-free 
diet but were of the same order of magnitude as 
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the activities found in livers of rats fed ‘8% 
casein diet. 


577. Vitamin A aldehydes—metabolism, bio- 
potency and toxicity. STANLEY R. Axzs, 
Wixuiam J. Swanson,* Hueu A. Ristey* anp 
Puitie L. Harris. Research Labs., Distillation 
Products Industries, Div. of Eastman Kodak Co., 
Rochester, N. Y. 

The biochemistry of the vitamin A aldehydes 
(retinenes) was investigated using crystalline 
trans- and neo-isomers. On ingestion, vitamin A 
aldehyde is rapidly and efficiently converted to 
vitamin A alcohol and/or ester in humans, rats, 
and chicks. Vitamin A aldehyde is similar to other 
forms of vitamin A in overall efficiency of ab- 
sorption, transport, and storage. After oral ad- 
ministration of vitamin A aldehyde, no vitamin 
A aldehyde per se was found in the blood of hu- 
mans or in the liver or feces of rats. About 30% 
of ingested vitamin A aldehyde is apparently de- 
stroyed in the intestine. Both trans- and _neo- 
vitamin A aldehydes have identical biopotencies 
of 3,000,000 u/gm; thus during metabolism there 
must be an equilibrium between the cis and trans 
forms of the A? double bond. Massive doses of 
vitamin A aldehyde have been administered to 
both rats and chicks; the single dose Lpso in 
weanling rats is about 2.5 gm/kg and in chicks is 
about 14 this value. In semi-chronic (28 day) feed- 
ing tests using both rats and chicks, vitamin A 
aldehyde exhibited borderline symptoms of tox- 
icity at about 30 mg/kg/day, similar to those of 
vitamin A acetate. The toxicology of vitamin A 
aldehyde parallels that of the other forms of vita- 
min A in other respects. 


578. Effect of 2,4-diamino-5- (3’,4’-dichioro- 
pheny!)-6-methylpyrimidine on the incor- 
poration of ureidosuccinic acid into nucleic 
acid pyrimidines. E. P. ANpErRson,* FP. A. 
Brown* anv Paut K. Smita. Dept. of Pharma- 
cology, George Washington Univ. School of \Led- 
icine, Washington, D.C. 

Various 2,4-diamino-5-phenylpyrimidines pos- 
sess a high degree of biological specificity, in ‘ud- 
ing carcinostatic activity against leukemia and 
sarcoma 180 in mice. Their potentialities a> py- 
rimidine antagonists suggested a study of heir 
effect on the incorporation of precursors of ni: leic 
acid pyrimidines. One of the most active of ese 
compounds, 2,4-diamino-5-(3’,4’-dichlorophe y1)- 
6-methylpyrimidine, was synthesized by met. vla- 
tion of a-acetyl-3,4-dichlorophenyl-aceton rile 
and condensation with guanidine. This comp. und 
was administered to DBA mice simultane sly 
with C"4-ureidosuccinic acid, which has been fvund 
to be incorporated into all nucleic acid pyrimi« nes 
in vivo in the mouse. The compounds were ad- 
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min stered in 5 equal doses at 12-hr. intervals, the 
anil ials being killed 24 hr. after the last admin- 
istr: tion. The nucleic acids of liver, spleen and 
bloo:l cells were isolated by the method of Ham- 
mar-ten, and specific activity determined for the 
individual pyrimidine bases of both pentose nu- 
clei acid and desoxypentose nucleic acid. The 
resu'ts will be discussed in comparison with those 
obt:ined from administration of C14-ureidosuc- 
cinic acid in the absence of the dichlorophenyl- 
pyrimidine. 


579. Effect of linoleic acid on turnover curves 
of liver fatty acids. J. S. ANpDREws, JR., S. B. 
Tove AND H. L. Lucas (introduced by G. H. 
SATTERFIELD). North Carolina Agricultural 
Exper. Station, Raleigh. 

Twelve pairs of rats were pair-fed a purified 
‘fat-free’ diet supplemented with vitamins A, D, 
and EK in methyl laurate for 21 wk. All control 
animals received 0.9 mg methy] linoleate daily. 
At the end of the experimental period, when the 
deficiency syndrome was severe, each rat was in- 
jected intraperitoneally with 10 ye of carboxyl 
labelled (C14) sodium acetate. Each pair was 
sacrificed at a time varying between 2 and 44 hr. 
after injection. The livers were excised immedi- 
ately, and the fat was extracted with a hot alcohol- 
ether solution. The lipids were separated into 
phospholipid and neutral fat fractions by acetone 
precipitation, and each fraction was then saponi- 
fied. After acidification and ether extraction, the 
unsaturated fatty acids of each fraction were con- 
verted to their polyhydroxy derivatives by cold 
alkaline permanganate and subsequently chro- 
matographed. Palmitic, stearic and the polyhy- 
droxy acids were isolated and counted as barium 
carbonate. Preliminary inspection of the turnover 
curves obtained indicated that the rate of incor- 
poration of palmitic and stearic acids into the 
phospholipid fraction tended to be lower in the 
deficient animal, but the rate of disappearance of 
the radioactivity was essentially the same for 
both the deficient and the control groups. In the 
neutral fat fraction, however, the rate of incor- 
porstion of these fatty acids was approximately 
the same for both groups, but the rate of disap- 
pearunce of radioactivity was apparently lower 
for ‘hose animals deficient in linoleic acid. 


580. Equilibrium conditions in urine. JAMES 
C Anprews, Rospert L. Goisy* anp Irv T. 
Siut*. Dept. of Biochemistry and Nutrition, 
Sciool of Medicine, Univ. of North Carolina, 
Citpel Hill. 

Possible differences in equilibrium conditions 
in t!e urines of normal individuals versus urines 
fron subjects who habitually form oxalate and 
pho-phate calculi are being sought. In these 
urines, determinations have been made of total 
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oxalate, inorganic phosphate, calcium, uric acid 
and pH on the sample as passed and after 12-18 
hr. equilibration with solid calcium oxalate and/or 
with solid tricalcium phosphate. Repetition of the 
determinations after equilibration with each of 
these solid phases showed that practically all the 
urines were originally supersaturated; attainment 
of equilibrium caused decreases in calcium, oxa- 
late and phosphate, regardless of which solid 
phase was used. In general, the changes observed 
were more consistent with calcium oxalate than 
with calcium phosphate. However, in all samples 
investigated by equilibration with calcium oxa- 
late, the sum of the molar decreases of oxalate 
and phosphate exceeded the molar decrease in 
calcium by amounts greater than the experimental 
error of the determinations. This implies a copre- 
cipitation of some other cation, possibly mag- 
nesium. The balance of decrease of cations against 
that of anions showed the same pattern with some 
normal subjects and all calculus-forming subjects. 
One presumably normal subject showed consist- 
ently a far greater predominance of anion loss 
over calcium loss. The pH changes on equilibra- 
tion were not significant. (Supported by a grant 
from the Nat. Inst. of Arthritis and Metabolic 
Diseases, NIH, PHS.) 


581. Abnormal metabolites in phenylketo- 
nuria. MARVIN D. ARMSTRONG AND KATHRYN S. 
Rospinson. Lab. for Study of Hereditary and 
Metabolic Disorders, Univ. of Utah, Salt Lake 
City. 

The urine of patients with phenylketonuria 
gives color reactions which are not observed in 
normal urines. The chromogens have been iden- 
tified as indoleaceturic and indoleacetic acids. 
Traces of indoleacetic acid occur in normal hu- 
man urine, but normal humans do not excrete a 
detectable amount of indoleaceturic acid, even 
after the ingestion of indoleacetic acid. Several 
reports have been made concerning the presence 
of other abnormal metabolites in phenylketonuric 
urine, and recently Boscott and Bickel (Biochem. 
J. Proc. 322nd meeting, 17 Oct. 1953) have reported 
the identification of p-hydroxyphenyllactic, p-hy- 
droxyphenylacetic and o-hydroxyphenylacetic 
acids. We also have observed increased amounts 
of substances having the chromatographic be- 
havior and color reactions characteristic of p-hy- 
droxyphenylacetic and p-hydroxyphenyllactic 
acids, as well as considerable amounts of another 
phenolic acid which is barely detectable in normal 
urine. This last material probably is the com- 
pound identified as o-hydroxyphenylacetic acid 
by Boscott and Bickel. It has been isolated in 
crystalline form and does not have the physical 
properties reported for o-hydroxyphenylacetic 
acid. Qualitatively, all of these materials have 
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been observed in the urine of all of 7 patients who 
ranged in age from 2-45 yr. and in I.Q. from 10-80. 
The occurrence of these and other abnormal con- 
stituents will be discussed in relation to their 
possible significance in phenylketonuria. It ap- 
pears that in phenylketonuria abnormalities in 
the metabolism of aromatic compounds other than 
those derived directly from phenylalanine may 
occur. 


582. Effects of choline administration on the 
in vitro oxidation of fatty acids by extra- 
hepatic tissues. CamILto Artom. Dept. of 
Biochemistry, Bowman Gray School of Medicine, 
Winston-Salem, N.C. 

It was found previously that choline, admin- 
istered in vivo, enhances the oxidation of long- 
chain fatty acids in slices or homogenates of 
choline-deficient livers (Nature 171: 347, 1953; J. 
Biol. Chem. 205: 101, 1953). In the present investi- 
gation homogenates of various tissues from rats 
receiving or not receiving choline were incubated 
for 3 hr. with palmitate —1-C1*. In all choline- 
deficient animals in which choline had been in- 
jected shortly before removal of the tissues, the 
amounts of CO. produced by the liver were higher 
than in the controls, whereas with kidney and 
heart homogenates significant increases were ob- 
tained in only about half of the experiments. On 
the other hand, when choline was given both as a 
dietary supplement and by injection, oxidation 
of the added fatty acid in kidney and heart was 
enhanced consistently to about the same degree 
as in the liver. In some of these experiments the 
choline effect on liver and kidney could not be 
demonstrated but higher values were still obtained 
from the hearts of rats which had received choline. 
It is suggested that formation of an active factor 
from the administered choline occurs also in kid- 
ney and heart, but often at a slower rate than in 
the liver. Increases in the CO: production follow- 
ing choline administration were observed in brain 
occasionally, never in testes. (Aided by U. S. 
Atomic Energy Contract No. AT-(40-1) 1638.) 


583. Trimethylamine production from la- 
beled choline in liver homogenates. 

JAMILLO ARTOM AND Huau B. Loruanp.* Dept. 

of Biochemistry, Bowman Gray School of Medicine, 

Winston-Salem, N.C. 

Previous findings on the production of tri- 
methylamine (TMA) and trimethylamine oxide 
(TMAO) by tissue slices (C. ArToM AND M. 
CrowbeRr, Arch. Biochem. 29: 277, 1950) have been 
confirmed and extended in experiments in which 
homogenates of rat liver were incubated with 
C''-methyl-labeled choline. Since identical results 
were obtained under strictly aseptic conditions, 
or with antibiotics added to the incubation me- 
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dium, the possibility that this process might be 
due to contaminating microorganisms seems to 
be excluded. In the presence of fairly large con- 
centrations of nonisotopic TMA and TMAO, the 
ratio of labeled TMAO to labeled TMA was de- 
creased, but not the total amount produced 
(TMA + TMAO). Total TMA formation was 
moderately depressed by fairly large amounts of 
nonisotopic choline, or p-amphetamine, but there 
was no marked inhibition in anaerobiosis or in the 
presence of 0.001 m cyanide. Much larger amounts 
of labeled TMA ("p to 30% of the added choline) 
were obtained in the presence of 0.1 M semicar- 
bazide. A sharp pH optimum was observed at about 
pH 6.8. No consistent differences in the amounts 
of labeled TMA produced were found between 
the fatty livers of choline-deficient rats and the 
livers of rats on an adequate diet. Guinea pig liver 
produced much less TMA from choline than rat 
liver. (Aided by U. 8S. Atomic Energy Contract 
No. AT-(40-1) 1638.) 


584. Metabolism of glycerol-a-C™ by normal 
and diabetic rat liver slices. JAMES AsH- 
MORE,* ALBERT E. RENOLD,* FRANCEs B. NEs- 
BETT* AND A. Barrp Hastines. Dept. of Bio- 
logical Chemistry, Harvard Med. School, Boston, 
Mass. 

A comparison of the metabolism of a-labeled 
glycerol was made between liver from normal and 
alloxan-diabetic rats. The incorporation of C'*into 
glucose, glycogen and CO2 was measured. Glucose 
was estimated a) by the reduction of Nelson’s 
reagent and b) by glucose oxidase. The metabolism 
of glycerol to glucose and CO» proceeds as readily 
in the diabetic as in the normal; however, there 
is a marked reduction in the conversion of glycerol 
to glycogen. The in vivo injection of insulin 24-48 
hr. prior to sacrifice caused a return toward nor- 
mal of the ability of the diabetic liver slice to in- 
corporate C™ labeled glycerol into glycogen. The 
amount of glycogen made from glycerol in the 
diabetic is far less than that observed for pyruvate 
and fructose. The metabolism of these’ subsi rates 
in the liver slice is compared with that of glucose. 
A comparison of the conversion of glycer:! (40 
mmM/1) to glucose and glycogen has been stud ed in 
a high potassium medium (A) containing a« cat- 
ions K = 110, Ca = 10, Mg = 20 mm /I, « high 
sodium medium (B) Na = 110, Ca = 10, Mg = 20, 
and in (C) Ringer’s bicarbonate medium. Me- 
dium (A) was found to result in the most gly: ogen 
synthesis, although the total carbohydrate f« med 
was approximately the same in all three n:°dia. 
Medium (B) proved slightly better for gly: ogen 
synthesis than (C), although glycerol upta‘e in 
medium (C) was greater than that found i: the 
other two media. 
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585. Changes in reactivity of DPN bound to 
triose phosphate dehydrogenase. L. AstrRa- 
CHAN (introduced by E. V. McCouuum). Mc- 
Collum-Pratt Inst., Johns Hopkins Univ., Balti- 
more, Md. 

Study of the availability to other enzymes of 
pyridine nucleotides bound to triose phosphate 
dehydrogenase has revealed that DPN bound to 
inactive (S-S) triose phosphate dehydrogenase 
can, without prior dissociation, be attacked by a 
variety of DPN specific enzymes. DPN bound to 
active (SH) triose phosphate dehydrogenase pre- 
sents the following picture. DPNase, outside the 
pH range 7.4-8.0, diesterase and DPN kinase can 
act on bound DPN directly without prior dissocia- 
tion. DPNase, within the pH range 7.4-8.0, de- 
aminase and various dehydrogenases cannot at- 
tack bound DPN directly, the rates observed 
being due to dissociated DPN. However, DPNH 
bound to active triose phosphate dehydrogenase 
is readily available to deaminase and the dehydro- 
genases. These results will be discussed with re- 
spect to the mode of binding of DPN to triose 
phosphate dehydrogenase and with respect to con- 
trol of DPN linked reactions. 


586. Conversion of glucose-1-C' to pectin. 
B. AxELRop, C. G. SEEGMILLER,* AND R. M. 
McCreapy.* Western Regional Research Lab., 
Agric. Research Service, USDA, Albany, Calif. 
An isolated blackberry stem bearing several 

leaves and one immature fruit was allowed to 

imbibe a solution of glucose-1-C'. After 48 hr. in- 
cubation the ‘pectin’ fraction was isolated from 
the fleshy portion of the fruit by alcohol precipita- 
tion and hydrolyzed to its constituent sugars by 
means of a fungal pectinase. Both galacturonic 
acid and arabinose were found to be labeled, the 
total arabinose fraction containing about 15% 
more activity than the galacturonic acid. The 
galacturonic acid was degraded by the following 
methods in order to determine the distribution of 
the radioactivity: C-1 as formaldehyde dimedon 
after reduction of the urorie acid to the corre- 
sponding pentahydroxy acid and oxidation with 
periodate; C-6 as COe by acid decarboxylation; 

C-l + C-2 as the mono-2,5-dichlorophenyl- 

hydrazone of glyoxal by periodate oxidation of the 

galacturonic acid hydrazone; C-3 and C-4 as formic 
acid from the same oxidation. The distribution of 

activity was as follows: C-1 (37%), C-2 (25%), 

C-3 + C-4 (9%), C-5 (24%), and C-6 (6%). The 

resu'ts are compatible with the concept that the 

glucose can be converted to the galacturonic acid 
moiety without cleavage or inversion of the carbon 
chain. The presence of activity in positions other 
thai: C-1 is attributed to randomization of the 
carlon atoms in the glucose by the reversible gly- 
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colytic processes occurring during the incubation 
period. 


587. Aldolase in Trichomonas vaginalis. HARRY 
D. BaEernsTEIN. Natl. Microbiological Inst., Lab. 
of Tropical Diseases, NIH, Bethesda, Md. 
Trichomonas vaginalis is known to utilize glucose 

and phosphate and to produce lactic acid anaero- 

bically. Sonic homogenates of washed organisms 
contain a metallo-aldolase as determined by the 
increase in alkali labile phosphate when incubated 
with fructose diphosphate and hydrazine. Op- 
timum pH is 7.0 and Kn is 10~* m substrate concen- 
tration. Maximum activity of fresh homogenates 
is not obtained without addition of ferrous or 
cobaltous ions indicating some dissociation of the 

natural activator. Dipyridy] 10~? m inhibited 75% 

and ethylene diamine tetraacetate 10-4 m 90%. 

Reactivation is complete with ferrous 10~* or 

cobaltous 10-5 m salts. Cu 10-5 m and Zn 10-3 m 

inhibit activity and Mg and Mn have little ef- 

fect. Activity is lost slowly when homogenates 
made in 0.9% KCl are stored at 5° C and stoppered. 

When 0.03 m NaHCO; is used instead of KCl ac- 

tivity is lost more rapidly and cannot be reac- 

tivated with metals and cysteine. Activity is not 
decreased significantly by removing particles at 

3500 rpm for 15 min. 


588. Estimation of urinary neutral acylable 
lipides. Bitty Baaccetr,* Lewis L. ENGEL anp 
Linpa Fretpine.* Med. Labs., Huntington 
Memorial Hosp., Harvard Univ., Massachusetts 
General Hosp., Dept. Biological Chemistry, 
Harvard Med. School, Boston. 

Steroids containing acylable hydroxyl groups 
can be estimated colorimetrically by a series of 
reactions terminating in the formation of ferric 
acetohydroxamate. In the application to hydroxy- 
steroids, the reactions leading to color develop- 
ment are as follow: 1) acetylation with acetic 
anhydride-pyridine, 2) cleavage of the acetates 
with alkaline hydroxylamine to form acetohy- 
droxamic acid, and 3) formation of the ferric aceto- 
hydroxamate complex. The optimum conditions 
for each of these reactions have been defined. The 
procedure has been applied to steroids having 
hydroxyl groups in the positions and with the 
configurations of naturally occurring steroids. 
All of the compounds studied give the same color 
yield on an equivalent basis. Preliminary data 
have been obtained on neutral lipide extracts of 
urine from patients during control periods and 
periods of hormone therapy. The results have been 
consistent with those of previous studies on the 
urinary metabolites of the steroid hormones. Cor- 
relation with 17-ketosteroid determinations before 
and after steroid administration indicate that the 
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major portion of the neutral acylable lipides of 
urine is steroid. 


589. Chemistry of thymus nucleoprotein. 
Boupan Bakay (introduced by T. F. Lavine). 
Inst. for Cancer Research and Lankenau Hosp. 
Research Inst., Philadelphia, Pa. 

Conflicting data concerning the composition and 
sulfur content of calf thymus nucleoprotein and 
its fractions led to the present studies. Water- 
extracted material, precipitated and purified by 
0.14 m NaCl, had a constant phosphorus content 
of 4.2 + 0.1%, regardless of time of extraction or 
method of purification, but varied sulfur content 
of 0.24-0.32%. The effect of time of extraction on 
yield, lipid, sulfur content and physical proper- 
ties will be shown. The nucleic acid-free protein 
(TNP-P), was isolated by a modified Sevag- 
Mirsky procedure at pH 11 and constituted 55- 
58% of TNP. TNP-P contains all the sulfur and 
has an isoelectric point at pH 11. Repeated ex- 
traction of TNP-P by HCl at px 2.5 removed 
histone, which amounts to approximately 46-49% 
of TNP and which contains 80-85% of the total 
sulfur. It has an isoelectric point at pH 11. The 
residual protein, which amounts to approximately 
6.5-11.5% of TNP, contains the rest of the sulfur; 
it is highly insoluble from pu 0.5 to pu 10 and only 
slightly soluble above px 10. No evidence of acidic 
nature of this protein was found. Both fractions 
contain methionine and cystine but their precise 
determination offers difficulties. Solubility vs. 
pH of TNP and its fractions, determined by a new 
turbidimetric method for proteins by TCA, will 
be shown. No chemical evidence of multiple com- 
position of histone was found. Three fractions 
precipitated by NaOH at different px have the 
same N and § content. Electrophoretic and ultra- 
centrifugal observations are under way. (Aided by 
a PHS grant.) 


590. Incorporation of p-fluorophenylalanine 
into Lactobacillus arabinosus. RoBeErtT S. 
BakER,* JosEPH E. JoHNSON* AND SIDNEY W. 
Fox. Chemical Lab., Iowa State College, Ames. 
Atkinson et al. (Arch. Biochem. Biophys. 31: 205, 

1951) reported that although p-fluorophenyl- 

alanine (FPA) is an antagonist for phenylalanine 

(PA) in L. arabinosus, growth of the organism is 

enhanced by subinhibitory concentrations of 

FPA when growth-limiting concentrations of PA 

are present in the medium. Incorporation of FPA 

into proteins of L. arabinosus under such condi- 
tions was therefore suggested, and has been stud- 
ied further. A cytolyzate of cells grown under these 
stimulatory conditions was partially hydrolyzed 
at 37°. An aliquot of the latter was treated with 
phenylisothiocyanate and subjected to heating at 
100° for 15 hr. with 6 N hydrochloric acid. After 
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removal of free acid and neutralization of the 
residue, FPA was identified by its behavior on 
chromatograms and its inhibitory effect in a disk 
assay. The latter indicated, in one run, for ex- 
ample, 9.7 mg FPA as amino-substituted IPA, 
The total FPA in the same partial hydrolyzate, 
after subsequent full hydrolysis, was 12 mg. In. 
asmuch as 80% of the FPA was bound through the 
amino group, it is concluded that FPA can par- 
tially replace PA in peptides or proteins of L. 
arabinosus. 


591. Blood ergothioneine and dietary oats. 
Rosert C. BALDRIDGE (introduced by Howarp 
W. Rosinson). Dept. of Physiological Chemistry, 
Temp'e Univ. School of Medicine, Philadelphia, 
Pa. 

In previous studies (J. Biol. Chem. 202: 169, 
1953) it was established that oats and cabbage 
together constitute an ergothioneinogenic diet for 
the rabbit. To determine if consumption of either 
foodstuff alone is responsible for the appearance of 
ergothioneine in the red blood cell, each was fed 
along with a purified (casein) diet. After several 
weeks, blood ergothioneine levels of the rabbit 
fell following ingestion of cabbage and rose after 
ingestion of oats. The blood of white rats fed 
purified diets or such diets supplemented with 
fresh or dehydrated cabbage contained no signifi- 
cant amounts of ergothioneine. If, however, rats 
were fed oats alone or as 75% of an otherwise 
purified diet containing 10% casein, considerable 
ergothioneine was found in the erythrocytes (as 
much as 13 mg% in whole blood). When oats were 
fed as 50% of the diet, the average concentration 
of rat blood ergothioneine, as determined color- 
imetrically, was less than 2 mg%. The analytical 
results were checked by paper chromatography. 
Histological examination of thyroid tissue from 
the rats studied revealed no evidence of deranged 
thyroid function associated with elevated levels 
of blood ergothioneine. 


592. Synthesis of PNA and DNA in E. coli. M. 
Eart Batis AND CyntTHIA THompson Lark.” 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

A number of C™ labeled purines and purine 
derivatives were added to the medium in which 
strains of FE. coli were grown. Among the om- 
pounds tested were adenine, guanine, diam ino- 
purine, adenylic acids, 2’, 3’ and 5’, adeno-ine, 
guanosine, inosine and diaminopurine ribo-ide. 
The incorporation of the purine moieties int: the 
adenine and guanine of the pentose and deoxy- 
pentose nucleic acids and the ratio of th: in- 
corporations into the 2 bases in each case wa~ de- 
termined. There was a large spread of value~ for 
the extent of utilization of each of the substr:tes, 
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and there was a considerable variation in the 
relitive amounts found in each of the 2 purine 
bass. Essentially the same values were obtained, 
hov ever, for both PNA and DNA with all of the 
con:pounds studied. From this it has been con- 
cluded that over a major portion of the metabolic 
pathways involved, the synthesis of the purine 
moieties of both DNA and PNA follow essentially 
similar, if not identical, sequences of reactions in 
this organism. 


593. Carbohydrate intermediates of the hu- 
man erythrocyte. Grant R. BARTLETT. 
Scripps Metabolic Clinic, La Jolla, Calif. 

It has been shown that the normal human eryth- 
rocyte has a characteristic pattern of glycolysis 
intermediates and related coenzymes which can 
be conveniently identified and isolated by resin 
column chromatography. Charcoal is a valuable 
auxiliary assay tool. For example, a mixture of 
inorganic phosphate, diphosphoglycerate and ATP 
ean be sharply separated on a carbon column; 
IP not being absorbed, DPG eluted with bicar- 
bonate, and ATP eluted with ammoniacal alco- 
hol. The principal metabolites found in the red 
cell are hexose monophosphate, monophospho- 
glycerate, pentose and hexose diphosphates, 
diphosphoglycerate, adenosine mono-, di- and 
triphosphates and an unknown nucleotide. Other 
glycolysis intermediates normally do not ac- 
cumulate in significant amounts. P*? serves as an 
excellent label for studying the carbohydrate 
metabolism. The rate of P** incorporation into 
or removal from the individual intermediates 
defines their degree of participation in glycolysis. 
Although there are important differences, which 
will be discussed, there is a surprisingly rapid 
equilibration of all storage compounds with the 
main glucose to lactic stream. The radioactivity 
curve resulting from assay of the resin chromato- 
grapheluates makes possible quantitative analysis 
of all the above compounds on as little as 1 drop 
of finger-prick blood, after the metabolic satura- 
tion of these intermediates with P*. 


594. Growth and the metabolism of gluta- 
thione. PauL D. BARTLETT AND ANNE STEVEN- 
son.* Edsel B. Ford Inst. for Med. Research, 
Detroit, Mich. 
Implication of glutathione in the biogenesis of 

pep‘ides and proteins makes the study of the 

met bolism of this compound in normal and in- 
duced states of growth of considerable interest. 

Usii g the method of Grunert and Phillips (Arch. 

Biochem. 30: 217, 1951), we have determined 

glut :thione concentrations in liver, tibialis anticus 

mus'le, and blood of rapidly growing immature 
tats (Group I), of hypophysectomized rats (Group 

IT), and of hypophysectomized rats stimulated 
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with growth hormone (Group III). Glutathione 
determinations were made in tissue and blood 
obtained from each animal and average group 
values calculated. Liver glutathione concentra- 
tions of 169, 207, and 188 mg/100 gm wet tissue were 
thus found for Groups I, IT, and IIT respectively; 
while muscle glutathione gave average values of 
15.4, 12.7, and 19.2 mg/100 gm wet tissue. Blood 
glutathione concentrations averaged 22.6, 18.7, 
and 22 mg% respectively for the 3 groups of rats. 
In another similar series of rats, N™ labeled gly- 
cine was administered intraperitoneally and 
the uptake of N" label determined in the liver 
glutathione isolated as the copper mercaptide from 
the pooled livers of the animals in a group. Nitro- 
gen from the liver glutathione of Groups II and 
IIT contained approximately 3 times as much ex- 
cess N as the nitrogen from the liver glutathione 
of Group I rats. The rate of incorporation of the 
N® label of glycine in glutathione thus appears 
to be higher in hypophysectomized than in rapidly 
growing immature rats and to be unaffected by 
growth hormone. 


595. Assimilation of C-labeled carbon di- 
oxide by a photosynthesizing red alga, 
Irideae laminarioides. R. C. BEAN* AND W. 
Z. Hassip. Dept. of Plant Biochemistry, Univ. 
of California, Berkeley. 

Experiments were carried out by allowing the 
Trideae laminarioides plants to photosynthesize 
for periods ranging from 15 sec. to 24 hr. in an 
atmosphere containing COs. The radioactive 
components were separated and identified through 
paper chromatographic techniques. Analysis of 
the rates of fixation of C'-activity in the com- 
pounds served to determine their position in the 
sequence of reactions leading to the formation of 
carbohydrates. Most of the phosphorylated prod- 
ucts formed in the earlier stages of photosynthesis 
of the red alga appear to be identical with those 
produced in the green plants. They are as follows: 
phosphoglyceric acid, glucose phcsphate, fructose 
phosphate, sedoheptulose phosphate, uridine 
diphosphate glucose and uridine diphosphate 
galactose. In addition to these, glycerol phos- 
phates and phosphorylated a-p-galactopyranosy1- 
glycerol are present in the red alga. The first free 
carbohydrate that becomes labeled in the photo- 
synthetic process is a a-p-galactopyranosyl- 
glycerol (floridoside). This galactoside accumu- 
lates in large quantities. A number of other 
non-phosphorylated compounds, e.g., aspartic, 
glyceric and malic acids, serine and asparagine 
are formed about the same time as the galactosyl- 
glycerol. The data indicate that uridine diphos- 
phate galactose is probably formed through a 
Walden inversion from uridine diphosphate glu- 
cose. The glycerol phosphate is most likely derived 
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from the reduction of phosphoglycerate via triose 
phosphate. The a-p-glucopyranosyl glycerol phos- 
phate may be formed through condensation of 
uridine diphosphate galactose and glycerol phos- 
phate. A subsequent dephosphorylation reaction 
would produce the free galactoside. 


596. Glucosone and yeast fermentation. 
Cuar.es E. Becker (introduced by Harry G. 
Day). Dept. of Tropical Public Health, Harvard 
School of Public Health, Boston, Mass. 

In the intact rat both glucosone and glucose can 
be converted into glucosamine and glucosone can 
be changed into glucose (BECKER AND Day, J. 
Biol. Chem. 201: 795, 1953). With bakers’ yeast 
glucosone does not inhibit aerobic respiration but 
does inhibit both aerobic and anaerobic fermenta- 
tion of glucose about 96% when the glucosone: 
glucose ratio is 5 to 1. There is no inhibition at a 
glucosone : glucose ratio of 2 to 1. These observa- 
tions are similar to those given in a recent re- 
port (MiTcHELL AND Bayne, Biochem. J. 50: 
xxvii, 1952). Although glucosone is not fermented 
by intact yeast cells (FiscHEerR, Ber. chem. Ges. 21: 
2631, 1888), it is fermented by yeast extracts forti- 
fied with ATP and DPN. This fermentation is in- 
hibited by glucose. These findings willbe discussed 
together with the role of glucosone-6-phosphate in 
the metabolism of glucosone. (All carbohydrates 
referred to in this abstract had the p configuration. 
Laboratory facilities were kindly made available 
by Dr. Quentin M. Geiman of this Department.) 


597. Protein and amino acid requirements of 
a crustacean, oniscus asellus. E. BEER- 
STECHER, JR., J. Cornnyn,* L. Carpo* anp C. 
VoLKMANN.* Dept. of Biochemistry, Univ. of 
Texas School of Dentistry, Houston. 

Extensive dietary studies were conducted on the 
common pillbug, a terrestrial isopod, as part of an 
investigation of comparative nutritional bio- 
chemistry (Vitamins and Hormones 10: 69, 1952). 
Special techniques were developed. Growth and 
survival rates were good on synthetic diets in the 
absence of protein and amino acids. Ten percent 
protein diets provided optimal growth and sur- 
vival, while 20% protein diets had a toxic effect. 
Large numbers of nitrogen-fixing bacteria were 
present in the intestinal tract of this species. Re- 
quirements for specific vitamins could not be 
demonstrated with deficiency diets, although yeast 
extract supplements had a beneficial effect. Stud- 
ies with vitamin and amino acid analogues gave 
results that were similar to those that have been 
obtained with higher animals. Phenylalanine and 
methionine reversed the toxic effects of thienyl- 
alanine and ethionine respectively. Phenylalanine 
had a synergistic toxic effect with phenylserine. 
Niacin did not reverse the toxic effect of acety]- 
pyridine. Methylpantothenic acid and desoxy- 
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pyridoxine at levels of one percent in the diet were 
without observable effects on growth, devclop- 
ment, survival or metabolism. 


598. Action of dihydrocholesterol on choles- 
terol type fatty livers. WiLLIAM T. Bener,* 
Wiuuiam L. AnTHOoNy* AND O. H. Garnier. 
Edsel B. Ford Inst. for Med. Research, Detroit, 
Mich. 

Several investigators have found that soy bean 
sterols and dihydrocholesterol (J) prevent hyyper- 
cholesterolemia and deposition of cholesterul in 
arteries of rabbits and chicks fed high cholesterol 
diets. We have studied the effect of J on deposi- 
tion and mobilization of liver cholesterol, and the 
possible mechanism of this action, in mice. In the 
first series of studies, 2 groups of mice were fed 
diets rich in cholesterol. One group also received 
a fixed amount of J. Each group was further 
separated into subgroups receiving varying 
amounts of cholic acid. Results showed that / 
was very effective in preventing cholesterol dep- 
osition in mouse liver. Furthermore, increasing 
dietary cholic acid increased the effectiveness of 
I in this respect, and optimal amounts kept liver 
cholesterol at the control level. Our second series of 
experiments was concerned with the mobilization 
of liver cholesterol. Several groups of mice were fed 
diets high in cholesterol until substantial amounts 
of liver cholesterol] had been deposited. The ani- 
mals were then separated into 2 groups, one of 
which received cholesterol-free diet, while the 
other group received the same diet with the addi- 
tion of optimal amounts of cholic acid and J. The 
animals were sacrificed at intervals over a 6-wk. 
span. The results showed that liver cholesterol 
decreased at about the same rate in both groups 
of animals. Thus, J was effective in preventing 
cholesterol type fatty livers in mice, but was in- 
effective in hastening mobilization of deposited 
liver cholesterol. 


599. Inhibition of 5-hydroxytryptophan de- 
earboxylase. *J. M. BEILER AND Gustav J. 
Martin. Research Lab., Nat. Drug Co. /hila- 
delphia, Pa. 

Because of the possible involvement of 5-hy- 
droxytryptamine in hypertension a study was 
undertaken of the enzyme 5-hydroxy-tryptophan 
decarboxylase (UDENFRIEND, CLARK AND TITUS, 
J. Am. Chem. Soc. 75: 501, 1953). An extract of 
guinea pig kidney in phosphate buffer 0.2 « p# 
6.7 was incubated with 5-hydroxytrypto)han. 
Amounts of hydroxytryptamine formed were 
measured by determining the response of a strip 
of guinea pig ileum standardized to 5-hydroxy- 
tryptamine to aliquots of the reaction mixture. 
Compounds tested included substituted in:oles, 
metallic ions, carbonyl reagents, chelating agents 
and vitamin analogues. Inhibition was obtained 
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in several instances, particularly with carbonyl 
reagents and chelating compounds. The effect of 
the atter can be overcome by the addition of 
divaient ions, particularly Mnt+ and Mgtt, 
and ‘s taken as indicating the involvement of a 
metil in the enzyme. The effect of the carbonyl 
reagents suggested a possible coenzyme function 
for pyridoxal phosphate. Dialysis for periods up 
to 5 days produced no loss of enzymic activity. 
In some preparations, however, stimulation up to 
50% was obtained by the addition of pyridoxal 
phosphate. This suggests that this coenzyme may 
be involved and produce stimulation in systems 
not already saturated. 


600. Purification and properties of the flavo- 
protein: fatty acyl CoA dehydrogenase. 
H. BEINERT AND F. L. Crane.* Inst. for Enzyme 
Research, Univ. of Wisconsin, Madison. 

It has been reported (BEINERT et al., J. Am. 
Chem. Soc. 75: 4112, 1953) that fatty acyl CoAs are 
dehydrogenated in beef liver by 2 flavoproteins. 
A green cuproflavoprotein (G), specific for the 
lower members, has been described. The second 
flavoprotein (Y), canary yellow in color, has now 
been purified 60-fold over an extract of acetone 
powder of mitochondria. Complete separation of 
Y from G is only achieved at the later stages of 
purification. At the present purity level, Y ccn- 
tains 0.3% riboflavin and has absorption maxima 
at 275, 375 and 445 my (ratio of extinctions 9.4:0.8: 
1.0). The liberated flavin has the spectral char- 
acteristics of FAD and replaces FAD when tested 
with d-amino acid oxidase. Y is instantaneously 
bleached by its substrates (34% of )44s remaining). 
Dithionite effects no further bleaching. Acyl 
CoAs from C, to Cig bleach, the lower members 
being slightly less effective. Fe was found in prep- 
arations of various purity levels at a ratio Fe: 
FAD of 1:3. The low absorption in the Soret region 
militates against this Fe being in the form of 
Fe-porphyrin. On reduction of Y with either sub- 
strate or dithionite, the absorption between 520 
and 600 my is increased about 4-fold. A broad band 
in that spectral region is also exhibited by reduced 
DPN and TPN cytochrome reductases which have 
both been shown to contain Fe (MAHLER, per- 
sonal communication, see also abstract). These 
observations suggest the possibility that Fe is part 
of Y, 


601. Effect of x-irradiation upon the incor- 
poration of adenine-4,6-C" in mice. E>pwARD 
L. Bennett, Lota Ketty AND BARBARA 
KivEcKEL (introduced by Metvin Catvin). 
Ro liation Lab. and Donner Lab., Univ. of Cali- 
fo: nia, Berkeley. 

Tle effect of x-irradiation on the incorporation 
of adenine-4,6-C'™ into the nucleotides, ribose 
nucl ic acid (RNA), and desoxyribose nucleic 
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acid (DNA) has been studied in A-strain male 
mice. Mice were irradiated with 800 r total body 
irradiation and 1, 6, 24, and 48 hr. later adenine- 
4,6-C™ was administered intraperitoneally. Two 
hours later the mice were sacrificed and soluble 
nucleotides, RNA and DNA were separated and 
the specific activity of the adenine in these frac- 
tions in several organs was determined after suit- 
able paper chromatographic separations. The 
effect of x-irradiation upon the incorporation of 
adenine into the DNA of the tissues investigated 
parallels the effect on P* incorporation found by 
Kelly and Payne (Federation Proc. 12: 76, 1953). 
The specific activities of the adenine in the DNA 
were depressed to less than 20% of normal in the 
carcass, spleen and testes, liver and kidney 48 hr. 
after irradiation. Smaller effects (approximately 
60% depression) were found in these tissues 1-3 
hours after irradiation. The small and large in- 
testines show a large initial depression of adenine 
incorporation into DNA; while 48 hr. after irradia- 
tion the incorporation of adenine was 2-3 times 
normal. A significant depression of the adenine 
incorporation into the soluble nucleotides and the 
RNA was found only for the carcass. An increased 
incorporation of adenine into nucleotides and 
RNA of the small intestine occurred after 48 hr. 
No large effects on the incorporation of adenine 
into nucleotides or RNA in the other tissues in- 
vestigated were found. 


602. Rat growth response of egg yolks from 
hens fed antibiotics. ORVILLE G. BENTLEY 
(introduced by A. L. Moxon). Dept. of Animal 
Science, Ohio Agric. Exptl. Station, Wooster. 

An apparent carry-over effect from antibiotics 
in the hen ration on chick growth has been re- 
ported. To investigate this observation further, 
egg yolks were fed to weanling rats maintained on 
a corn-soybean meal ration which was supple- 
mented with minerals, corn oil, cystine, B-vita- 
mins including vitamin B,2, and 0.08% Protomone 
(iodinated casein). The weekly gains of animals 
fed this ration was about 28 gm. Rats receiving 
egg yolks from antibiotic-fed hens gained 8.5- 
10.5% more than control rats receiving egg yolks 
from hens fed no antibiotics in each of 3 6-week 
experiments (8 male rats/group). Similar results 
were obtained with egg yolks when either bacitra- 
cin, aureomycin, or procaine penicillin were used 
in the hen ration. In another series of experiments, 
a complete semi-synthetic rat ration which con- 
tained 0.08% Protomone was used. The addition 
of 20% egg yolk from hens fed bacitracin increased 
weight gains by about 6% in 4 weeks as compared 
to egg yolks from hens fed no antibiotics. Rat 
growth was not improved when egg yolks were 
added to either the natural or semi-synthetic type 
rations in the absence of Protomone. These results 
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would suggest that eggs from hens fed antibiotics 
contain substance(s) which will, in the presence 
of a stress inducing agent (Protomone), increase 
the growth rate of rats. 


603. Factors influencing cellulose digestion by 
rumen microorganisms in vitro. ORVILLE G. 
BENTLEY,* RONALD R. JoHNSON* AND ALVIN L. 
Moxon. Dept. of Animal Science, Ohio Agric. 
Exptl. Station, Wooster. 

Rumen juice, yeast, and forage plants contain 
a factor(s) needed for cellulose digestion by rumen 
microorganisms in vitro. Flasks containing cellu- 
lose, urea, salts, and glucose were inoculated with 
the sediment from the Sharples centrifugation of 
whole rumen juice (basal medium). A 3-fold in- 
crease in cellulose digestion occurred when rumen 
juice was added to the basal medium. Rumen 
juice was treated with neutral lead acetate and 
the filtrate, after first removing the excess lead, 
was found to be active. An absolute ethanol ex- 
tract of the dried lead filtrate was also active. 
The addition of ether to the alcohol extract gave 
a precipitate which contained activity. An active 
fraction could be adsorbed on Norite A at pH 
3-4.5 and eluted at pH 9-11. The active sub- 
stance(s) are stable to autoclaving in neutral or 
alkaline solutions but less stable in acid solutions. 
Ashing destroyed the activity of all the fractions. 
A number of known compounds were tested to 
determine their effect on cellulose digestion. 
Biotin, vitamin B,2, and PABA were stimulatory. 
A mixture of xanthine, adenine, guanine, and ura- 
cil were only slightly stimulatory when added 
alone, but in combination with B-vitamins they 
appeared to exert a synergistic effect. No com- 
binations of the purified fractions and/or the 
compounds tested gave as much activity as rumen 
juice. 

604. Itaconic acid biosynthesis. RoNALD BENT- 
LEY (introduced by G. E. PERtMANN). Dept. 
of Biochemistry and Nutrition, Grad. School of 
Public Health, Univ. of Pittsburgh, Pittsburgh, 
Pa. 

Itaconic acid formation by Aspergillus terreus 
(NRRL 1960) has been studied using 1-C*4-glucose 
and 1-C"-acetic acid (in the presence of non- 
radioactive glucose). For determination of C' 
distribution the labeled itaconic acid was con- 
verted to aconic acid, decarboxylation of which 
gave CO. ‘and formyl] propionic acid. The latter 
compound was degraded by the method of Mos- 


bach, Phares and Carson (Arch. Biochem. Biophys.. 


33: 179, 1951). The results were similar to those of 
Corzo and Tatum (Federation Proc. 12: 470, 1953) 
obtained with an alternative degradation. The 
1-C4-glucose was utilized mainly by conversion to 
2-C-acetate; in this case about 80% of the total 
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radioactivity was in the non-carboxyl cxrbon 
atoms, the central carbon being less active than 
the equally labeled methylene carbons. With 
1-C'*-acetic acid, about 90% of the total radio- 
activity was in the carboxyl groups, that attached 
to the central carbon being least active (40%). 
The biosynthesis probably involves a C2 + (, 
condensation with citric acid as an intermediate 
and Corzo and Tatum have demonstrated the in- 
corporation of labeled citrate into itaconate. It 
has now been possible to show an appreciable con- 
version of unlabeled citrate to itaconate in re- 
placement cultures despite earlier negative results 
(CaLaAM et al, Biochem. J. 33: 1488, 1939). How- 
ever, it was not possible to identify citric acid in 
the culture fluid of A. terreus grown on a synthetic 
medium (paper chromatographic methods). At 
least 5 acids were present in the culture medium 
in addition to itaconic acid; succinic acid and 
a-ketoglutaric acid have been definitely identified. 
An acid of high R¢ value (amyl alcohol — formic 
acid solvent) was also isolated as long needle 
crystals (m. p. 57). 


605. Enzymatic phosphorylation of nucleo- 
side diphosphates. P. BERG ANnp W. K. Joxuik 
(introduced by W. Kre.uey). Inst. of Cyto- 
physiology, Univ. of Copenhagen, Copenhagen, 
Denmark. 

In a preliminary communication (Nature 172: 
1008, 1953), the following reversible transphos- 
phorylation reaction was demonstrated in prep- 
arations from brewers’ yeast: 1) ATP + inosine 
diphosphate (IDP) = ADP + inosine triphos- 
phate (ITP). The enzyme, which has been found 
in extracts of brain acetone powder, brewers’ 
yeast and rabbit muscle, has been partially puri- 
fied from the latter 2 sources. The purification was 
followed by spectrophotometric measurement of 
(1) using adenylate kinase and 5’-adenylic acid 
deaminase. The kinetics and properties of tle re- 
action have been studied and an equilibrium con- 
stant of approximately 1 has been found. Usirg the 
purified yeast enzyme, the following reactio. has 
also been found. 2) ATP + uridinediphos) hate 
(UDP) @ ADP + uridinetriphosphate (( TP). 
In a preparative experiment using 12.9 um \TP, 
22.7 UDP in the presence of adenylate kinas:: and 
5’-adenylic acid deaminase, 18.3 um of UT! and 
11.7 wm inosine monophosphate were iso ‘ted. 
We have observed that in the presence o: this 
enzyme and catalytic amounts of ADP, the ‘ rmi- 
inal phosphate of ITP and UTP became ava’ able 
in phosphorylation reactions in which hese 
nucleoside triphosphates are relatively in: ‘tive 
by themselves. This observation has been us: d as 
the basis,of an enzymatic method for the ««ter- 
mination of nucleoside triphosphates in the ,\res- 
ence of ATP. 
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606. Oxidative phosphorylation in  mito- 
chondria from skeletal muscle. MAGDALENA 
BERGER AND JOHN W. Harman (introduced by 
L. J. Terry). Dept. of Pathology, Univ. of Wis- 
coisin Med. School, Madison. 

Pr: liminary separation of cytological con- 
stitu:nts of skeletal muscle localized the mito- 
chon:tria as the site of oxidative phosphorylation. 
Purified suspensions of mitochondria in 0.25 m 
sucrose, prepared from Waring Blendor homo- 
genaies of pigeon breast muscle by differential 
centrifugation at low temperatures, are studied for 
their capacity of oxidative phosphorylation. Sev- 
eral ulternative preparative procedures, including 
the Latapie mincer and the Potter-Elvehjem 
grinder, yield morphologically damaged mito- 
chondria with low P/O ratios. The Blendor-pre- 
pared mitochondria are morphologically intact 
and, with a system containing hexokinase and glu- 
cose as a trap for phosphate, give P/O ratios as 
high as 3 during the oxidation of various interme- 
diates of the tricarboxylic acid cycle. Replacement 
of sucrose with isosmotic KCl in the Warburg 
flasks considerably improves phosphorylation 
and augments the P/O ratios. In the one-step 
oxidation of a-ketoglutarate, malonate partially 
inhibits the phosphorylation. Addition of se- 
questrene (ethylenediaminotetracetic acid) in 
10° mM concentration reverses this inhibition. 


Sequestrene added either during the preparation 
of the mitochondria or to the flasks in the absence 
of malonate is without effect. The malonate com- 
pletely suppresses phosphorylation during oxida- 
tion of u-glutamate; 10-° m 2,4 dinitrophenol 
uncouples phosphorylation without altering oxi- 
dation with a-ketoglutarate. 


607. Interaction of plasma proteins with 
polyelectrolytes. PETER BERNFELD. Cancer 
Research and Cancer Control Unit, Tufts College 
Med. School, Boston, Mass. 

Human plasma proteins have been found to in- 
teract in a characteristic fashion with certain 
sulfonated polysaccharides. The in vitro addition 
of heparin to normal plasma (50-250 y/ml) pro- 
duces an alteration of the electrophoretic pat- 
terns of the plasma proteins. This change is char- 
acterized by an accelerated migration of the 
a-glbulin and by an apparent increase of its con- 
cent: ation; a decrease of 6-globulin and fibrinogen 
com} ensates for the increase of a-globulin. This 
phen »menon is limited to the ascending bounda- 
ties. it can be observed, however, in the descend- 
ing | »undaries when heparin is added to the over- 
lying buffer solution as well as to the plasma. 
Simi'ir electrophoretic changes in the protein 
patterns are obtained when deacetylated sul- 
fonaied hyaluronic acid is added to normal 
Plasnia; pure hyaluronic acid and chondroitin 
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sulfuric acid are without effect, and sulfonated 
starch produces a phenomenon different from the 
one described here. Among other polyelectrolytes 
and high molecular polyglycols studied, only 
polymethacrylic acid exhibits a similar action on 
plasma proteins. From these results it appears 
that heparin, other N-sulfonated polysaccharides 
and certain polyelectrolytes combine with plasma 
proteins to form loose addition compounds, thus 
increasing the electrophoretic mobility of the 
proteins. In an electric field these addition com- 
pounds separate readily into the fast moving poly- 
electrolyte and the slow moving original protein. 
The biological significance of this phenomenon 
rests in the artificial production of anomalous 
electrophoretic protein patterns which are anal- 
ogous to those found in certain pathological plas- 
mas (BERNFELD AND STEFANINI, Proc. Soc. Exper. 
Biol. & Med. 77: 551, 1951). 


608. Properties of ali-esterase and its dis- 
tribution in rat tissues. JosEPpH BERNSOHN,* 
E. A. ZELLER AND L. 8. G. CocHrane.* Neuro- 
psychiatric Research Lab., Veterans Hosp., 
Hines, Ill. 

The hydrolysis of phenyl acetate in human 
serum has been studied in a tris buffer of pH 7.4 
in the presence of 5 X 10-°m eserine sulfate. Veloc- 
ity curves at a substrate concentration of 2.5 mm 
show a zero order reaction until about 60% of 
the substrate is hydrolyzed. The enzyme is Catt 
or Ba** activated, and the addition of Na* in- 
hibits the rate of hydrolysis. The optimum px is 
between 7.7-7.9, while stability studies of the 
enzyme show a decrease to 60% of maximum ac- 
tivity at pH 5.2, and complete inactivation at 
pH 2.8. The enzymatic activity can be precipitated 
with (NH,)2SO, between 0.67 and 0.80 saturation 
with respect to serum. Studies on the distribution 
of the phenyl acetate, phenyl propionate and 
phenyl butyrate activities in rat tissues show 3 
general types: where the acetate: butyrate ratio 
is unity, second, where the ratio is 14 and lastly 
in blood only where the ratio is 2. This would lead 
to the possible conclusion that in tissues other 
than blood, at least 2 enzymes responsible for the 
hydrolysis of phenyl esters are present and that 
either the distribution of the 2 systems are unique 
in blood or another enzyme system is involved. 


‘Thus, more than one ali-esterase is present and 


responsible for the hydrolysis of phenyl esters 
with fatty acids of various chain lengths. 


609. Red cell estronase system. FR1Tz BIscHorr 
AND CHARLES L. Gray.* Santa Barbara Cottage 
Hosp. Research Inst., Santa Barbara, Calif. 
Mammalian red cells contain an enzyme (estro- 

nase) system which converts estrone to a more 

powerful estrogen (BiscHorr, et al., Am. J. 

Physiol. 164: 774, 1951; 171: 100, 1952, and Endo- 
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crinology 53: 321, 1953). The role that estrone 
plays in this system, whether substrate, coenzyme 
or acceptor has been obscure. Using intact rabbit 
cells and the technique cited above, neither citric, 
succinic, fumaric, nor ketoglutaric acids in a con- 
centration of 1.2 mg/ml affected the system. Thi- 
amine in a concentration of 0.5 mg or 0.1 mg/ml 
was likewise without influence (intact cells). 
Naz ATP and pyrophosphate in concentrations of 
0.14 mg/ml were without effect when acting with 
hemolyzed cells. In contrast, riboflavin in a con- 
centration of 0.3 mg/ml completely inhibits the 
reaction and retards the action in a concentration 
of 0.05 mg/ml (intact cells). TPN in a concentra- 
tion of .014 mg/ce in hemolyzed cells doubles to 
triples the augmentation of biologic response pro- 
duced without its addition, but has a less dramatic 
effect with intact cells. These results suggest on 
the basis of the stoichiometric relations that ribo- 
flavin inhibits by competing with estrone, that 
reduced TPN acts as the hydrogen donor; and 
that the reaction product with increased biologic 
activity is estradiol. (Supported by grant C 1587 
from the Natl. Cancer Inst., NIH, Public Health 
Service. Acknowledgment is made to Parke, 
Davis & Co. for estrone.) 


610. Enzymatic phosphorylation and reduc- 


tion of L-aspartate and formation of homo- 

serine and threonine. Simon BuLack AND 

Nancy G. Wricut.* Natl. Insts. of Health, 

Bethesda, Md. 

Cell-free extracts of bakers’ yeast have been 
found to convert L-aspartate to homoserine and 
threonine. Intermediate steps in homoserine 
formation appear to be as follows: 1) ATP + 
L-aspartate — ADP + 8-.L-aspartyl phosphate; 
2) TPNH + §8-1-aspartyl phosphate TPN + 
aspartic-8- semialdehyde; 3) TPNH or DPNH + 
aspartic-G-semialdehyde — TPN or DPN + 
L-homoserine. The 2 new intermediates, B-L- 
aspartyl phosphate and aspartic-6-semialdehyde, 
have been prepared by chemical syntheses. 
Synthesis of the phosphate has been briefly 
described (J. Am. Chem. Soc. 75: 5766, 1953). 
The aldehyde was prepared by ozonolysis of allyl- 
glycine. The synthetic 8-L-aspartyl phosphate 
reacts with ADP according to reverse reaction 1, 
and is reduced by TPNH to homoserine (reactions 
2 + 3). The aldehyde is reduced by TPNH or 
DPNH to homoserine. t-homoserine, but not 
p-homoserine, is enzymatically oxidized in the 
presence of TPN or DPN to aspartic-8-semialde- 
hyde. The genetic experiments of Hirsch and 
Cohen (Compt. rend. 236: 2338, 1953) have shown 
that threonine can arise from aspartate via homo- 
serine in E. coli. Incubation of a dialyzed yeast 
extract with C'-labeled aspartate plus ATP, TPN 
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and MgCl, has now been found to yield C-labeled 
threonine. 


611. Biosynthesis of cholesterol from isotopic 
acetoacetate in rat liver. MELVIN BLeEcuHER 
(introduced by SamuEL Gurin). Dept. of Physi- 
ological Chemistry, Univ. of Pennsylvania School 
of Medicine, Philadelphia. 

Since it has been difficult to obtain direct evi- 
dence as to whether or not acetoacetate is incor- 
porated into cholesterol as an intact 4-carbon 
unit, a study has been made of the conversion of 
acetoacetate-1-C™ and -4-C" to radioactive cho- 
lesterol by surviving rat liver slices. The resulting 
radioactive cholesterol was degraded by chemical 
means to determine the distribution of isotope. 
The results indicate that acetoacetate is not 
incorporated into a single or limited portion of 
the cholesterol molecule; both the nucleus and 
side chain contained nearly similar amounts of 
C4. The methyl carbon atom of acetoacetate is a 
source of carbon atoms 17, 18, and 19 of cholesterol 
while the carboxyl carbon atom of acetoacetate 
is a precursor of carbon atom 10. The incorpora- 
tion of singly-labeled acetoacetate into cholesterol 
follows precisely the same pattern exhibited by 
singly-labeled acetate. The evidence suggests 
that acetoacetate is not incorporated into choles- 
terol as an intact 4-carbon unit without equilibra- 
tion with 2-carbon fragments at some stage of 
the biosynthesis. 


612. Nucleic acid metabolism in starving 
lysogenic bacteria. ERNEsT Borex, ANN 
Ryan* AND Joyce Rockensacu. Lab. Service, 
VA Hosp., Brooklyn, and Dept. of Med., State 
Univ. of New York, New York City. 
Lysogenic E. Coli-K,z. acquire an enhanced 

resistance to ultraviolet irradiation if the organ- 

isms are starved prior to the irradiation. During 
studies of the mechanism of this phenomenon 
we found that the starving organisms excrete 

U.V. absorbing materials into the deficient cul- 

ture medium (Proc. 6th Int. Cong. Microbiol., 

Rome 1953). The nucleic acid fragments in the 

medium offer only slight protection to the starved 

organisms by mechanical screening of the irradia- 
tion; the starved organisms have almost the same 
resistance to irradiation when transferred into 
fresh deficient culture media. To explore th pos- 
sibility of intracellular screening by nuclei.’ acid 
fragments, the nucleic acid content of + iable, 
starved organisms was compared with t! at of 
organisms in exponential growth phase. Tl. me- 

thionine requiring auxotroph isolated by |r. J. 

Lederberg was subjected to 2 types of starv.:tion: 

of glucose and of methionine. During star tion 

periods of up to 6 hr. there was no diminut:on in 
the number of colony-forming, viable cells. Acid 
soluble U.V. absorbing moiéties, RNA and DNA 
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were assayed by the method of Ogur (Arch. 
Biochem. Biophys. 25: 262, 1950). On glucose starva- 
tion there was no appreciable change in the quan- 
tity of the 3 determined components. On methio- 
nine starvation, however, there was a profound 
charge: the RNA content/cell increased by as 
much as 70%, the DNA content by 20% and the 
unassembled moieties by 70%. Since the effects 
of the 2 types of starvation on radiation resistance 
are parallel, but on cellular nucleic acid content 
divergent, intracellular screening by nucleic acid 
fragments appears to be an unlikely mechanism 
for the enhanced radiation resistance. 


613. Adrenocortical activity of 9a2-halo deriv- 
alives of cortisone and hydrocortisone. 
A. BorRMAN AND F. M. SINGER (introduced by 
J. Frrep). Squibb Inst. for Med. Research, New 
Brunswick, N. J. 

The following series of steroids, prepared in our 
laboratories (J. FrrED AND E. Saso, J. Am. Chem. 
Soc. 75: 2273, 1953), have been examined for 
adrenocortical activity: Q9a-iodo- (I), -bromo- 
(II), and -chloro-hydrocortisone acetate (III); 
Ja-bromo- (IV) and -chloro-cortisone acetate (V). 
Adrenocortical activity has been determined in 
rats by the following techniques: /) liver glycogen 
(LG), 2) thymus involution (Th), 3) diuresis 
(D), involving’ the ability of adrenalectomized 
animals to excrete a water load (method of R. 
Gaunt), and 4) survival time (ST) of immature 
adrenalectomized animals after a single injection 
of an aqueous suspension of steroids. The data 
are summarized in the following table. All poten- 
cies are relative to cortisone acetate, with the 
exception of the survival data, which are related 
to desoxycorticosterone acetate. 


RELATIVE ACTIVITY 


Compound IG Th D ST 
I 0.1 
II 0.28 0.12 
Ill 4.7 2.0 5.0 
IV 0.54 0.12 
V 3.7 2.0 2.0 


2-4 
5-10 
2-4 
5-10 


614. Changes in coenzyme A concentration 
during vitamin B,. deficiency. GrorGE E. 
Boxer,* Cart E. Snonx,* EvizaBeta W. 
GiLFILLAN* AND Guapys A. Emerson. Research 
Lohs., Merck & Co., Inc., and Merck Inst. for 
Ti. crapeutic Research, Rahway, N. J. 

A 5-fold increase in CoA concentration in the 
liver of Vitamin Bys-deficient chicks has been re- 
cent!y reported (Arch. Biochem. & Biophys. 
Dec:mber, 1953). A 214-fold increase in CoA 
conc¢:ntration has now been observed in the kidney 
of tle deficient chick, while the deficiency did not 
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change the CoA concentration of the brain. 
The observation has been extended to B,2-deficient 
rats, where paired weight controls can be readily 
obtained. A 60% soybean meal diet and 60% 
soybean meal diet with 0.25% thyroid powder 
added have been used. After 8 wk. on these diets, 
the CoA concentration in the livers of the defi- 
cient rats was 244 times greater than in either the 
ad libitum-fed controls or the paired weight con- 
trols. There was no overlap of values. The CoA 
concentration of the brain was again unchanged 
in the deficient animals. Agreement between CoA 
assays by aged extract from pigeon liver and phos- 
photransacetylase indicates that the observed 
differences are due to CoA itself (or its oxidized 
form) and not to split products. The metabolic 
effects of the drastic change in CoA concentration 
during Vitamin B, deficiency are now under study. 


615. Phosphate’ esterification, phosphate 
transfer and electron transport. P. D. 
Borer, W. H. Harrison,* A. B. FaLcone* 
AND J. G. GANDER.* Dept. of Agric. Biochem- 
istry, Univ. of Minnesota, St. Paul. 

Washed liver mitochondrial fractions (My) 
catalyze an exchange of P,’ with ATP independent 
of oxygen uptake and net change in the P; and 
ATP concentrations. This exchange is abolished 
by 3 X 10-4 m dinitrophenol and decreased by 
anaerobic conditions but not by cyanide. These 
results demonstrate the reversibility of phosphate 
esterifigation accompanying electron transport. 
The exchange of P;’ is accompanied by a more 
extensive exchange of the phosphate oxygen with 
water as measured by experiments with O*. 
The non-esterified oxygens of phosphate do not 
exchange in the transfer reactions catalyzed by 
pyruvate-, creatine- and phosphoglycerate phos- 
phoferases. Transfer of esterified phosphate is 
interpreted as resulting from a nucleophilic at- 
tack on the P atom of the donor molecule by an 
O or N atom of the acceptor molecule. The phos- 
phate oxygen exchange reaction catalyzed by 
My thus probably occurs through reversal of the 
primary steps leading to phosphate esterification 
accompanying electron transport. Experiments 
on the formation of ATP from ADP*® support the 
view that an enzyme in My, not ATP-ase, cata- 
lyzes the transfer of phosphate from a primary 
phosphate derivative to ATP. The results are 
discussed in relation to a hypothesis that electron 
transfer between metalloflavoproteins and cyto- 
chromes occurs through ‘bridge’ atoms with un- 
shared electrons (e.g. O or S) resulting in forma- 
tion of a thermodynamically unstable phosphate 
compound or other intermediate which reacts 
with P;, the phosphate being subsequently trans- 
ferred to ADP. 
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616. Enzymatic thiol-transacetylation. Ros- 
coE QO. Brapy anv E. R. Staptman. Naval 
Med. School, and Natl. Insts. of Health, Bethesda, 
Md. 

Soluble extracts of C. kluyveri and pigeon 
liver acetone powder have been shown to contain 
enzymes that catalyze the transfer of the acetyl 
group from acetyl-SCoA to various sulfhydryl 
compounds. In order of decreasing activity, 2-mer- 
capto ethanol, reduced a-lipoic acid, thioglycol- 
late, and hydrogen sulfide, serve as acetyl accep- 
tors in the bacterial extracts; glutathione and 
cysteine are relatively inactive. Similar results 
are obtained with pigeon liver extracts except 
that thioglycollate is relatively inert in this 
system. By means of ethanol and ammonium sul- 
fate fractionation, the pigeon liver extracts have 
been separated into 2 fractions. Fraction A, pre- 
cipitating between 0 and 47% ammonium sulfate 
saturation, transfers the acetyl group to 2-mer- 
capto ethanol and lipoic acid. Fraction B, pre- 
cipitating between 62 and 68% ammonium sulfate 
saturation, is inactive with lipoic acid but is rela- 
tively more active with hydrogen sulfide as the 
acetyl acceptor than is fraction A. The reactions 
are followed by measuring the conversion of 
acetyl-P to the heat stable thiolester derivatives 
of the sulfhydryl compounds in the presence of 
catalytic amounts of CoASH and phosphotrans- 


acetylase. When HS is the substrate, thioacetic 
acid is formed. At pH 7.0 and in the presence of 
the low concentrations of CoASH employed, the 
non-enzymatic transacetylation reactions do not 
interfer. 


617. Enzymes capable of synthesizing mono- 
nucleotides by ‘low energy’ phosphate 
transfer. GEORGE BRAWERMAN* AND ERWIN 
CuarGaFr. Dept. of Biochemistry, Columbia 
Univ., New York City. 

Some acid phosphatase preparations are able 
to catalyze the transfer of phosphate from a suit- 
able organic phosphate to ribosides and desoxy- 
ribosides (BRAWERMAN AND CHARGAFF, J. Am. 
Chem. Soc. 75: 2020, 4113, 1953). Enzymes from 
germinating barley, human prostate, and rat 
liver have been studied and found to differ in their 
specificities. All can use monopheny!phosphate as 
phosphate donor; but the barley and liver enzymes 
produce only the 5-nucleotide isomers, whereas 
the prostate enzyme converts the nucleosides intc 
all possible mononucleotide isomers. As judged by 
the phosphorylation ratio P.R. (ratio of phosphate 
transferred to inorganic phosphate formed), the 
barley enzyme utilizes 5-nucleotides as donors 
much more efficiently than phenylphosphate; 
ribose-5-phosphate is moderately effective; other 
esters, such as glucose-l-phosphate, 8-glycero- 
phosphate, and 3-nucleotides are very poor donors. 
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The liver enzyme can use all these phosp). ites 
equally well, though the P.R. is somewhat }.,wer 
than for phenylphosphate. For the prostate }ios- 
phatase only phenylphosphate functions a: an 
adequate donor. Enzymes of the type of those 
occurring in barley and liver appear to be widely 
distributed in plant and animal tissues. The 
enzymic specificity differences may be important 
with respect to the mechanisms of biosynthesis 
of nucleotides and nucleic acids. 


618. Biochemistry and cytology of the Ehr- 
lich’s mouse ascites carcinoma. Myron 
BRIN AND SHELDON C. SomMMERs (introduced 
by H. C. TrimB.e). Cancer Research Inst., New 
England Deaconess Hospital, Boston, Mass. 

A variation of the mouse ascites tumor has been 
studied. Its respiration was not inhibited by glu- 
cose as was the normal ascites tumor (Federation 
Proc. 12: 182, 244, 1953). The endogenous respira- 
tion of these variant cells was about half as great 
as the normal tumor and it was greatly enhanced 
by the addition of glucose at levels of 107-321 
mg%. In contrast to the normal tumor this varia- 
tion was almost completely non-hemorrhagic and 
more viscous. The cells were sticky and difficult 
to resuspend after centrifugation. Cytological 
examination showed the cells to be swollen with 
cytoplasmic budding and nuclear and cytoplasmic 
vacuoles. These vacuoles were retained when the 
tumor was cultured in the chorio-allantoic mem- 
brane of the developing chick embryo, but were 
lost when the cells were propagated in tissue cul- 
ture on gelatin sponge. Although the variant cells 
had some changes found in virus infections, neither 
the egg nor the sponge cultures of the normal 
tumor or this variation contained virus-type 
inclusion bodies. Further biochemical and cyto- 
chemical data will be presented and the significant 
relations between the 2 types of data will be dis- 
cussed. 


619. Comparison of in vivo and in vitro clear- 
ing factors. Ray K. Brown, Winrie.p H. 
BakER AND Dorotny L. KaurrMan (introduced 
by GitBert Da.uporF). Div. of Labs and 
Research, New York State Dept. of H alth, 
Albany. 

Clearing factor is a substance which cor verts 
large turbid lipoproteins into smaller ones The 
injection of heparin into animals or incubat) »n of 
mouse pylorus preparations with plasma or !pha 
lipoproteins produces such factors. The i) vivo 
produced clearing factor requires non-lipop: tein 
plasma components during its course of act ity, 
may be complexed onto triglyceride emu!~\ons, 
and has no esterase activity with beta nap thyl 
laurate as substrate. The in vitro clearing | ctor 
lacks these properties. It does not immed. ely 
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dec: ease the optical density. Instead, a lag period 
ocet rs followed by a precipitous drop in turbidity. 
Pan:reatic lipase affects the optical density of 
lipo roteins similarly. Both clearing factors form 
alp!. a lipoproteins when incubated with S; 10-100 
lipo roteins. Soaps formed by esterase action 
alte’ markedly the ultracentrifugal pattern of 
the ‘ow density lipoproteins. This effect is mini- 
miz d by the addition of 0.01 m calcium nitrate to 
the reaction. Crude pylorus preparations destroy 
alpha lipoprotein. Washing with 50% glycerol 
and carrying out the reaction at 0°C decrease the 
desiruction. Under these conditions, typical ex- 
periments show an increase in alpha lipoprotein 
of 50% over controls. 


620. Hyaluronic acid and the proteins of 
vitreous humor. RoBeRT BRUNISH AND JOHN 
W. Rowen (introduced by JosEpH F. Nyc). 
Dept. of Physiological Chemistry, School of 
Medicine, Univ. of California, Los Angeles. 
Vitreous humor, dissected from eyes of freshly 

slaughtered cattle, was minced with a hand ho- 

mogenizing tube and filtered through Whatman 

No. 40 filter paper. The vitreous filtrate, after 

concentration by evaporation of 0°C, disclosed 

the presence of hyaluronic acid and at least 3 

protein fractions when electrophoretic studies 

were carried out at pH 8.6, ionic strength 0.1. 

Under certain conditions 2 additional protein 

components were detected. The mobilities of the 

major protein components corresponded to those 
of bovine serum albumin, alpha and beta globulin. 

The albumin to globulin ratio was lower than that 

of serum indicating that they probably did not 

arise from serum through a simple filtration 
mechanism. The presence of a hyaluronic acid 
depolymerization system in the vitreous filtrate 
can be demonstrated. The above mentioned filtrate 
and solutions of partially purified sodium hyalu- 
ronate were studied with the aid of streaming bire- 
fringence. The extinction angles observed showed 

a peculiar dependence upon shear rate suggesting 

a) the hyaluronate molecule 1s polydisperse and/or 

b) the birefringence properties depend upon ag- 

grezates or micelles formed from the molecules. 

The particle length in a 0.2% solution in m/10 

KC!, at a shear rate of 1000 sec! was between 

4000 A and 7000 A. When the enzymatic de- 

polymerization of the hyaluronic acid solution 

was followed by means of the extinction angle 
thee was a small but rapid initial decrease in 
par icle size from 6,600 A to 4000 A. This initial 
length decrease was followed by a slow increase 
ina :parent particle length suggesting a reaggrega- 
tion of the split products. The course of enzymatic 
dep: lymerization was followed also with infra- 
red spectroscopy and ultracentrifugation. These 
rest ts will be discussed. (Supported by the Estelle 
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Doheny Eye Fndn. and Atomic Energy Project, 
Univ. of California at Los Angeles.) 


621. Action of carboxypeptidase on horse 
ferritin. Georce F. BucHNess* anp FELIX 
FRIEDBERG. Dept. of Biology, Catholic Univ. 
of America, and Dept. of Biochemistry, Howard 
Univ. Med. School, Washington, D. C. 

Two mg ferritin were dissolved in 0.5 ml 0.1N 
NaOH; then the pH was adjusted to 7.0-7.4 with 
0.1N HCl. A 0.01 ml carboxypeptidase suspension 
containing 1 mg of enzyme was added and the 
mixture incubated. To stop the reaction, 0.25 ml 
95% ethanol and heat were used. Paper chroma- 
tography served for identification of the freed 
amino acids. A 5-min. digestion results in the 
liberation of leucine, alanine, glutamic acid and 
glycine. Since leucine requires 2 wg for detection 
with ninhydrin, while alanine, glutamic acid and 
glycine require much smaller amounts, it could 
be that leucine is split off first. After 1 hr. diges- 
tion, lysine, after 3 hr., valine, after 24 hr., tyro- 
sine, and after 70 hr., phenylalanine appear in 
addition to the before-mentioned amino acids. 
Again, it should be emphasized that lysine re- 
quires much smaller amounts than valine, tyro- 
sine, or phenylalanine as minimum quantity 
which can be detected on paper chromatograms 
using ninhydrin reagent. 


622. Structure of angiotonin. F. MERLIN 
Bumpus (introduced by Irvine H. PaGe). 
Research Div. of Cleveland Clinic Fndn. and 
Frank E. Bunts Educational Inst., Cleveland, 
Ohio. 

Angiotonin that has been purified by counter 
current distribution appears to .contain mainly 
1 entity and has been used in these studies for 
structural determination. Two-dimensional chro- 
matography of the acid hydrolysate shows the 
presence of 13 amino acids. These were quantitated 
on a Dowex 50 column (MoorE AND STEIN, J. 
Biol. Chem. 192: 663, 1951) giving a minimal molec- 
ular weight of about 2100. The dinitrophenyl 
derivative of angiotonin was hydrolysed under 
several different conditions. In all cases chromato- 
graphic analysis showed only DNP aspartic and 
N5-DNP lysine to be present. The fact that only 
DNP aspartic appears as an end group is further 
evidence that the angiotonin used is essentially 
one component. 


623. Chylomicrons and absorption of labeled 
fatty acid. W. W. Burr, Jr.,* Carotyn DunkK- 
ELBERG* AND Herpert C. TipwE.u. Dept. of 
Biochemistry, Southwestern Med. School, Dallas, 
Tex. 

Conflicting reports in the literature as to the 
technique, significance and practicality of chylo- 
micron counting have led us to investigate this 
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procedure further by employing a standardized 
technique for chylomicron counting in comparison 
with levels of absorbed palmitic acid-1-C™. 
Labeled palmitic acid in olive oil was fed to rats; 
hourly blood samples were taken for chylomicron 
counts and determinations of radioactivity. Car- 
bon-14 was determined on blood samples prepared 
by a direct mounting technique and compared 
with values obtained on BaCO; mounts from wet 
oxidation of the same samples. The lipid fraction 
was found to contain more than 90% of the total 
recovered activity of the blood. Parallelism be- 
tween chylomicron counts and radioactivity of 
the blood samples suggests that both are relative 
measures of absorbed fat but neither necessarily 
reflects the total blood fat in the rat. 


624. Isolation of excreted corticosteroids in 
the guinea pig in late scurvy. SHLOMO BurR- 
STEIN,* RALPH I. DoRFMAN AND Ex M. NaAvE..* 
Worcester Fndn. for Exper. Biology, Shrewsbury, 
Mass. and Natl. Cancer Inst., Natl. Insts. of 
Health, Bethesda, Md. 

Previous studies (NADEL AND SCHNEIDER, 
Endocrinology, 51, 5, 1952) have indicated a marked 
increase in the excretion of corticoids in scorbutic 
guinea pig urine with an indication that hydro- 
cortisone is the major corticosteroid excreted. 
The present study further extends our knowledge 
of the corticosteroids excreted by the guinea pig 
in late scurvy. Albino guinea pigs were fed an 
unsupplemented Rockland Rabbit Ration, which 
causes death from scurvy within 30 days. Urine 
was collected from male and female guinea pigs 
after they have been on the deficient diet for 24 
days at which time the characteristic lesions of 
scurvy appeared as judged at autopsy by sections 
of the bones. Repeated paper chromatography 
and crystallization resulted in the isolation and 
identification df A‘-pregnene-68, 118, 17a, 21- 
tetrol-3 ,20-dione and hydrocortisone as the major 
reducing corticosteroids. The excretion of these 
steroids was significantly increased in scorbutic 
animals as compared to that found in inanition 
and starved control guinea pigs, in which no le- 
sions characteristic of late scurvy were found. 
The significance of the study will be discussed. 


625. Evidence that urinary allantoin in the 
human is not derived from body uric acid. 
James A. Buzarp, CHARLES BiIsHoP AND JOHN 
H. Taw.sotr (introduced by Witson D. 
LANGLEY). Chronic Disease Research Inst. and 
the Depts. of Biochemistry and Medicine, Univ. 
of Buffalo School of Medicine, Buffalo, N. Y. 
Wiechowski’s method for the isolation of allan- 

toin from human urine was modified. By adding 

labeled allantoin of different isotope content to 

2 aliquots of each urine sample it was possible 
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both to estimate the allantoin content of the urij 
and also to determine its isotope content. Whd 
N® uric acid was intravenously injected inio 
normal and 1 gouty human subject, an insigni 
cant percentage (less than 2%) of the dose w: 
recovered in the urinary allantoin. Other co 
parable studies in normal subjects demonstrate 
that about 95% of an injected dose of N® ur 
acid could be accounted for in the urinary ur 
acid plus the fecal nitrogen. Only a small percer 
(3-4%) were recovered in urinary urea and a 
monia.-In 1 normal subject injected with N 
uric acid after a cholecystectomy, the N® cor 
centration of the bile collected from the ‘T’ tu 
closely paralleled the N™ concentration of t 
fecal nitrogen both in this and in other norm 
subjects. On the basis of all the foregoing eviden¢ prea P 
it is suggested that uricolysis does not occur ee" 
any significant extent in the body proper, b age 
that uric acid is excreted by the bile and i i 4 
decomposition in the gut may account for t - 
occasional or irregular appearance of labele 
















fragments in the urine. 2. Am 
CARPE 
626. Incorporation of glycine into nicoti Dept. 
formed by tobacco plants. Ricwarp Uf porkel, 
ByrerruM, Rosert L. HAMILL AND CHARLHBA gtud 
D. Batu (introduced by Ropert M. HERBStIhom gir 
Kedzie Chemical Lab., Michigan State Colleg@, amm 
East Lansing. (ee 
In order to ascertain the possible metabol tid 
origin of the N-methyl group of nicotine, each ¢ pep 
30 tobacco plants, 3 mon. old, was fed 1.34 x 10 even 
moles of glycine labeled with carbon-14 in t hould 25 
alpha-carbon and having a radioactivity of 1.0 ¥UN° 4¢ 
10° counts/min. After the desired feeding period the pe 
the plants were dried and nicotine isolated frogs 2 fre 
them as the dipicrate. From a group of planffould o! 
supplied glycine for 10 days nicotine dipicratffMo acid 
having a specific activity of 11.6 X 10* count#fhich sh 
min/mM was obtained whereas another group @he amr 
plants to which glycine was fed for 7 days yield being 


nicotine dipicrate with a specific activity of 8.5 
10’ counts/min/mmo. The nicotine from both group 
of plants was demethylated using hydriodic aci 


-+ermin 
paction 


to discover how much of the radioactivity w::si be — 
the N-methyl carbon. The methyl iodide forme dj 
upon demethylation of the nicotine was reacte eee 
with triethylamine tg give methyltriethylamg °“™™° 
monium iodide which was counted for rodiqeu™d . 
mos 


activity. About 75% of the radioactivity of th 
nicotine from plants fed glycine for 10 days war hr. in 
recovered in the quaternary iodide whereas thipected 
nicotine from plants fed glycine for 7 days yie de@@at ogra) 
about 100% of the radioactive carbon on demethontainit 
ylation. Glycine labeled with carbon-14 in thffions ap 
carboxyl carbon when fed to tobacco plants und@h part 
the same conditions did not give rise to radioaq}, ) 
tive nicotine. 








arch 1954 


























. Enzymatic breakdown of uric acid. 
BE. S. Canetiaxis* anp Puitip P. Conen. 
Dept. of Physiological Chemistry, Univ. of Wis- 
.gconsin, Madison. 

‘The enzymatic breakdown of 2-C™ and 8-C™ 
__ fic acids in various systems and buffers is under 
.,gvestigation. The products have been identified 
Bicr isolation by Dowex-1 column chromotog- 
phy. Uricase in phosphate buffer at px 7.2 and 
5 decomposes uric acid to allantoin in over 95% 
elds. In borate buffer and in the presence of 
icase the end products include urea, allantoin, 
loxanic acid, allantoxanic acid and oxaluric 
id. The relative proportions of these compounds 
pend in part on the pH of the system. In per- 
kidatic systems such as catalase with ethyl hy- 
rogen peroxide in phosphate buffer at ph = 7.0 
he main products are urea, parabanic and oxaluric 
ids, allantoin, allantoxanic acid and cyanuric 
id. These results will be compared with those 
btained from verdoperoxidase-H2O2 and lacto- 


' eroxidase-H2O2 systems. 
rele 

2. Ammonolysis of peptides. FRepERIcK H. 
_§CarrenteR AND Ropert W. CHAMBERS.* 
Uni Dept. of Biochemistry, Univ. of California, 


Berkeley. 

RLY A study has been made of the products forméd 
‘STHom simple peptides when they were subjected 
le, ammonolysis in liquid ammonia. After the 
mmonolytic cleavage of the peptide bond of a 
ipeptide, the amino acid residue bearing the free 

ino group in the peptide (N-terminal residue) 
hould appear as an amino acid amide, while the 
Q Wino acid residue bearing the free carboxyl group 
ithe peptide (C-terminal residue) should appear 
rows a free amino acid. In higher peptides one 
anf#.ould obtain amino acid amides from all the am- 
rat/mo acid residues except the C-terminal residue 
nt#hich should appear as a free amino acid. Thus, 
p @le ammonolysis reaction has the potentialities 
ide being a method for the determination of the 
5 Bterminal residue in a peptide chain. A similar 
Hmaction using hydrazine rather than ammonia 
e's been reported (AkaBort et al., Bull. Chem. 
bc. Japan, 25: 214, 1952). From the results of 
udies on a number of simple peptides subjected 
?ammonolysis under various conditions, it was 
uund that conditions for complete ammonolysis 
most peptides were rather vigorous (120° for 
a hr. in the presence of 2 N ammonium ion). The 
kpected products were detected (by paper chro- 
latography) in most cases except in peptides 
ontaining serine and cysteine where side reac- 
ions appeared to have taken place. (Supported 
‘™® part by a research grant from Eli Lilly and 
0.) 
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629. Effect of desoxymononucleotides on 
respiration in liver mitochondria. CHARLES 
E. Carter. Dept. of Pharmacology, Yale Univ. 
School of Medicine, New Haven, Conn. 
Desoxyriboside 5’-phosphates prepared from 

commercially available fish sperm DNA by enzy- 

matic degradation, when incubated with rat liver 
mitochondria under appropriate conditions in- 
hibit respiration and phosphorylation. All desoxy- 
mononucleotides are inhibitors; desoxyadenylic 
acid is the most effective. This inhibition is over- 
come by AMP, ADP and ATP. If the mitochondria 
are incubated with substrate and inorganic phos- 
phate prior to addition of desoxymononucleotides 
the inhibition is minimized, but in contrast to 
the results obtained with AMP there is no accel- 
eration of respiration. Desoxyadenylic acid in the 
presence of AMP is converted to the extent of 
about 20% to desoxy ADP, 5% to desoxy ATP. 

Other desoxymononucleotides are converted to a 

lesser extent to diphosphates in respiring mito- 

chondria. ATP and AMP do not overcome desoxy - 
mononucleotide inhibition of respiration in the 
presence of fluoride. 


630. New cofactor required for palmitic acid 
oxidation by plant extracts. Pau. A. CAsTEL- 
FRANCO,* P. K. Stumpr, ReEesBeEcca Conrto- 
POULOU* AND THomas E. Humpureys.* Dept. 
of Plant Biochemistry, Univ. of California, 
Berkeley. 

Palmitic acid oxidation is catalyzed by fractions 
isolated by differential centrifugation of homo- 
genates of germinating peanut cotyledons. The 
supernatant fraction, freed from microsomes and 
mitochondria, lost 90-95% of its activity in re- 
leasing CO. from palmitic-1-C' upon precipita- 
tion of the soluble proteins at 80% saturation with 
ammonium sulfate. The activity can be fully 
restored by addition of boiled crude supernate. 
The factor responsible for this activation has been 
isolated and partially characterized. Isolation 
consists of subjecting homogenates of germinating 
peanut cotyledons to acid and alkali treatment 
at 100°C, ether extractions under acid conditions 
and back-extractions under neutral conditions, 
charcoal treatment which does not adsorb the 
cofactor, semicarbazide treatment of the filtrate 
to remove ketonic bodies, extraction with a mix- 
ture of ethylacetate-hexane and finally paper 
chromatography with ethanol-N H; as the develop- 
ing solvents. The colorless material eluted from 
a strip between an Rf 0.2-0.5 represents a fraction 
stable to 0.1m alkali and 0.1m acid at 100°C, not 
adsorbed by charcoal, nonketonic, extracted into 
ether under acid conditions and adsorbed on 
Dowex-l but not on Dowex-50. The effect of this 
fraction on restoring activity to the ammonium 
sulfate precipitated protein cannot be duplicated 
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by DPN, TPN, cocarboxylase, ATP, Mg, Mn, 
CoA, thiooctic acid, dithioisobutyric acid, FAD, 
glutathione, biotin and lipothiamide pyrophos- 
phate. The cofactor is found in extracts of tissue 
including Cl. kluyveri, mammalian liver, wheat 
germ, spinach leaves, yeast extract and peanut 
cotyledons. The identification of this cofactor, 
which we propose to call CoP, is now under in- 
vestigation. (Supported.in part by a grant-in-aid 
from the American Cancer Society upon recom- 
mendation of the Committee on Growth of the 
Natl. Research Council.) 


631. Changes in blood composition following 
total body x-irradiation in the rat. W. O. 
CasTER* anp W. D. Armstrone. Dept. of 
Physiological Chemistry, Univ. of Minnesota, 
Minneapolis. 

During the first 1-2 days following total body 
irradiation with an LD dose of x-ray there is an 
increase in weight and HCI concentration in the 
gastric contents. This is associated with a signifi- 
cant decrease in plasma chloride by the 12th hr., 
and an elevated plasma CO, during the period 
12-48 hr. post x-ray. By the 3rd day the plasma 
electrolytes have returned to a normal range. 
There is an increased hematocrit. During the 4th 
day the chloride level of the gastrointestinal con- 
tents returns to normal. This is accompanied by 
a substantial increase in plasma chloride from the 
4th through the 6th day post x-ray and a decrease 
in plasma CO, by the 6th day. It is during this 
period, following the 4th day, that the body chlo- 
ride balance first becomes significantly negative. 
From the 3rd on through the 10th day the hemato- 
crit decreases progressively to subnormal levels. 
From the 4th through the 8th day there is a de- 
creased plasma protein and on the 8th day a de- 
crease in both sodium and chloride. Those ani- 
mals surviving on the 10th day have normal plasma 
electrolyte concentrations, but a much reduced 
hematocrit. 


632. Structural changes of DNA in solution. 
LigBE F. CAVALIERI AND AUDREY L. STONE.* 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

Studies have been continued in an attempt to 
elucidate the nature of the hydrogen bonds in 
calf thymus deoxypentose nucleic acid (DNA). 
DNA prepared by the method of Schwander and 
Signer (Helv. Chim. Acta, 33: 1521, 1950) shows an 
increase in dye binding capacity as the number of 
bound dye molecules increases. Eventually, the 
usual decrease in the number of available sites is 
observed. Such a maximum in the r/c vs. r plot 
(where r is the number of dye molecules bound per 
molecule of phosphorus, and c is the free dye con- 
centration) suggests that an unfolding of the DNA 
macromolecule occurs during binding. Since the 


FEDERATION PROCEEDINGS 


Volume 13 


dye interacts with the negatively charged phos. 
phate groups, it is concluded that hydrogen bonds 
between these groups and amino groups are in- 
volved (L. F. Cavatiert aNp A. ANGELOs, J. 
Am. Chem. Soc., 72: 4686, 1950). When dye binding 
experiments are commenced at high dye concen- 
trations and the concentrations gradually de- 
creased the r values are higher at low values of ¢ 
than in the reverse type of experimentation. Fur- 
ther data in support of this view is found in the 
spectral behavior of DNA at various pH values. 
With the present preparation of DNA, a plot of 
optical density (260 my) vs. pH reveals two disso- 
ciations, one with a pK’ value of about 5.7, the 
other at 4.3. The first is interpreted as a rupture 
of P—O... H... Base bonds (L. F. Cava.iert, 
ibid., 74: 1242, 1952), the second as either NH ... 
H ... NH or NH... H_ ... O — Base. The second 
type would appear to involve the amino group of 
deoxycytidylic acid moiety, pK’ 4.3. Aging or 
heating of DNA solutions appears to break the 
first type of hydrogen bonds; the binding of Mg** 
also appears to rupture these bonds. 


633. Steady-state of reduced pyridine nucleo- 
tides in phosphorylating rat liver mito- 
chondria. BritroN CHANCE AND G. R. Wi 
LIAMS.* Johnson Research Fndn., Univ. of 
Pennsylvania, Philadelphia. 

Sensitive, differential spectrophotometric 
methods used to obtain quantitative data on the 
steady-state of cytochromes in the succinic oxi- 
dase system now permit the study of endogenous 
reduced pyridine nucleotides (RPN) in mito- 
chondria prepared according to Schneider et al. 
Upon initiation of rapid respiration by addition 
of a low adenosine diphosphate (ADP) concentra- 
tion to a suspension containing B-hydroxybutyr- 
ate, momentary decreases in the absorption 
bands usually attributed to RPN and to cyto- 
chromes of type b are observed (Kapp ~— 0.2 mm) 
and largely subside when the ADP is used up (in 
agreement with P analysis). Such changes ar: here 
attributed to increases in the level of steady state 
oxidation. of the pigments, although they «ould 
be due to the reaction of ADP with postu ated 
phosphorylated forms of the respiratory enz: mes. 
The kinetics of this cycle of oxidation and r duc- 
tion accurately coincides with the interv | of 
stimulated oxygen uptake as measured simu). ane- 
ously by the platinum microelectrode from \ hich 
an ADP/O ratio is conveniently and rapid! ob- 
tained. ADP addition in the absence of « ‘ded 
substrate causes a larger (2X) oxidation of i:PN 
as does dinitrophenol (Kpnp ~ 10-* M). Ina: tive 
preparations (1 hr. at 26°) or phosphate ‘ree 
active preparations do not show this reac: :on, 
but in the latter case subsequent additio:: of 
phosphate allows the reaction to pro eed 
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(K), ; ~ 2mm). Thus phosphate acceptors (such 
as ADP) and uncoupling agents (such as DNP) 
relieve an inhibition of the oxidation of RPN. 
This view is supported by the finding (CoNNELLY 
anp CHANCE, Federation Proc., this issue) that 
con{raction of aerobic frog muscle at 5° causes 
RP. oxidation. 


634. Mechanism of enzymatic synthesis of 
erythrulose-l-phosphate. Frrxos CHARA- 
LAMPoUS. (introduced by Cari BacHMAN). 
Dept. of Physiological Chemistry, School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia. 

In a recent paper (J. Biol. Chem., 201: 161, 
1953) the synthesis of erythrulose phosphate from 
formaldehyde and a triose phosphate by a soluble 
enzyme from rat liver was described. The aldolase 
catalyzing this reaction has been purified and 
most of the triose phosphate isomerase remcved. 
The mechanism of this reaction has been studied 
and the results obtained demonstrate that for- 
maldehyde condenses with dihydroxyacetone 
phosphate to form’ erythrulose-1-phosphate. 
Under the same conditions p-glyceraldehyde 
phosphate is inactive and can be recovered at 
the end of the incubation. Thus the function of 
fructose diphosphate in the present reaction can 
now be explained as due to the formation of di- 
hydroxyacetone phosphate by the Meyerhof- 
Lohmann aldolase. Using C™ formaldehyde the 
product of this reaction has been isolated by 
chromatographic methods and submitted to pe- 
riodie acid oxidation. The products of this oxida- 
tion were identified as formaldehyde (containing 
all the radioactivity), formic acid, and phospho- 
glycolic acid, with a molar ratio of 1.1:1:1, re- 
spectively. Thus the product is identified as 
erythrulose-1-phosphate, a fact that explains the 
lability of the phosphate ester in both alkali and 
acid. The stoichiometry as well as the reversibility 
of this reaction have been studied and some of 
the properties of the enzyme will be discussed. 
The aldolase catalyzing this reaction is different 
from the Meyerhof-Lohmann aldolase since the 
ratio of these two activities varied from 0.2-6.0 
during the purification. Also the pH optimum of 
the jormer is 7.2 as compared with 9.0 of the latter. 


635. Metabolic lesions in dietary necrotic 
li:er degeneration. Sipney S. CHERNICK, 
Goratp P. RopNaN AND Kuaus ScHWARZ 
(i:trodueed by O. Micke.sen). Natl. Insts. 
0) Health, Bethesda, Md. 

R.ts fed a ration producing dietary necrotic 
live: degeneration (ScHwarz, Proc. Soc. Exper. 
Biol & Med. 77: 818, 1951) were sacrificed at 
varicus intervals and the oxygen consumption 
of tieir tissues was determined in vitro. A con- 
sist: nt defect. was found in the respiration of the 
live. while that of kidney and diaphragm was 
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normal. Long before histological hepatic lesions 
appeared, slices exhibited a striking failure to 
maintain respiration beyond the first 30-60 min. 
of incubation. During the 2nd half hour O2 con- 
sumption consistently dropped to 50% or less of 
the initially normal rate. Frequently, respiration 
fell to negligible values within 120 min. This 
decline was not prevented by the in vitro addition 
of glucose, fructose, lactate, pyruvate, acetate, 
fumarate, citrate, cis-aconitate or alpha keto- 
glutrate. However, O2 uptake was increased 
markedly by succinate or isocitrate and to lesser 
extents by malate or oxalacetate. This response 
demonstrates the intactness of the specific de- 
hydrogenases for these substrates and also of the 
cytochrome system. Addition to the diet of agents 
protecting against the necrotic degeneration, i.e. 
vitamin E, or a crude Factor 3 preparation 
(Scuowarz, Proc. Soc. Exper.-Biol. & Med. 78: 
852, 1951) or 0.5% cystine prevented the specific 
respiratory defect. 


636. A lipoic acid-mediated synthesis of 
acetoin from acetyl phosphate (AcPO,) 
by E. coli. C. H. Cu1n* anp I. C. Gunsauus. 
Lab. of Bacteriology, Univ. of Illinois, Urbana. 
In studies of the function of a-lipoic acid (lipS2) 

in the pyruvate dehydrogenase system of E. coli, 

Fraction A (prepared according to HaGer et al., 

Federation Proc. 12: 213, 1953) was found to cata- 

lyze the formation of acetoin from AcPO, in the 

presence of reduced lipoic acid (lip(SH)2), phos- 
photransacetylase, CoA, DPT, Mg** and acetalde- 
hyde according to the overall reaction: 


CH;COOPO;" + CH;CHO + lip(SH). (1) 
— HPO, + CH;COCHOHCH; + lipS: / 
AcPO,-2-C™ was used to confirm the incorpora- 
tion of acetyl into acetoin. The forward reaction 
was shown by the formation of reduced lipoic 
acid and of AcPQ,, or acetaté (arsenolysis), from 
a-lipoic acid and pyruvate according to the 
reaction: 


CH;COCOOH + lipS: + HPO, (or HAsO,;-) + 
H,0) —~ CH;COOPO;" (or CH;COOH + HAsO,~) 
+ lip(SH)2+ CO: = (2). 


It was previously shown (see GuNsALUs in McEL- 
ROY AND Guass, Enzyme Mechanisms, 1953) that 
acetoin formation from pyruvate plus acetalde- 
hyde was also catalyzed by the E. coli Fraction 
A. Although traces of acetoin were formed from 
acetaldehyde as previously reported, the omission 
of AcPO, from Reaction 1 decreased the yield to 
about 44. Without acetaldehyde, and with sub- 
strate amounts of DPT, the formation of a DPT- 
acetaldehyde was suggested by the disappearance 
of total, or acid-stable, hydroxamic acid. Addi- 
tion of acetaldehyde to the latter reaction mix- 
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ture, after deproteinizing with Zn*+ or EtOH, 
did not result in acetoin formation, suggesting 
either an instability of the intermediate formed 
or an enzymatic step for the condensation of 
acetaldehyde with this intermediate to acetoin. 
The mechanism of lipoic acid function will be 
discussed in the light of these investigations. 


637. Pulmonary transcapillary exchange of 
water. Francis P. CHINARD AND THEODORE 
Enns.* Depts. of Medicine and Physiological 
Chemistry, Johns Hopkins School of Medicine, 
Baltimore, Md. 

In the course of a general study of capillary 
permeability evidence has been obtained for the 
pulmonary transcapillary exchange of water in 
dogs to an extent approaching 50% of the blood 
flow. Injection is made ‘instantaneously’ into the 
jugular vein of a mixture of a reference substance 
(such as T-1824 or polyvinylpyrrolidone which are 
assumed not to leave the circulation) and deu- 
terium or tritium oxides. Blood is sampled at 
short intervals from an artery and the dilutions 
of the injected materials are determined. Plots 
of the dilutions against time after injection show 
that the deuterium and tritium curves are lower 
than the curves for the reference substances and 
are displaced with respect to these curves. The 
areas under the deuterium and tritium curves and 
under the reference curves are approximately 
equal. It is concluded that, although considerable 
exchange takes place, there is no net loss of water. 
The significance of these findings to calculations 
of exchange rates of water (and of other sub- 
stances) in the body as a whole will be discussed. 
(Supported in part by a grant from the Life In- 
surance Med. Research Fund.) 


638. Nitrite reductase and nitric oxide reduc- 
tase. C. W. Cuuna* anp Victor A. NAJJAR. 
Dept. of Pediatrics, Johns Hopkins Univ., 
School of Medicine, Baltimore, Md. 

Aqueous extracts of pseudomonas stutzeri were 
shown to produce nitrogen gas from nitrite, 
(NasjJAR AND ALLEN, Federation Proc. 12: 250, 
1953). It has been shown that 0.4-0.55 ammonium 
sulfate fraction dialyzed for 48 hr. show very poor 
nitrogen formation. The activity was regenerated 
maximally when triphosphopyridine nucleotide 
(TPN) and glucose-6-phosphate were added to 
the reaction mixture. Diphosphopyridine nucleo- 
tide (DPN) and malate regenerated about 30-50% 
of the activity. Similarly nitric oxide reductase, 
0.40-0.70 ammonium sulfate fraction, showed poor 
activity and was maximally stimulated by the 
addition of TPN and glucose-6-phosphate. DPN 
and malate addition showed 30-100% activation. 
Neither enzyme was active when the nucleotides 
were either added alone or omitted from the reac- 
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tion mixture. The pH optimum of the nitric oxide 
reductase was found to be around px 8. 


639. Some products of in vitro incubation of 
cortisone with rabbit liver slices. Da.e A. 
Ciark (introduced by Marx R. Everert), 
Dept. of Biochemistry, School of Medicine, Univ. 
of Oklahoma, Oklahoma City, Dept. of Biological 
Chemistry, College of Medicine, Univ. of Utah, 
Salt Lake City, and Mayo Clinic, Rochester, Minn. 
Cortisone or its acetate was incubated in vitro 

with surviving rabbit liver slices. The incubation 

mixtures were extracted and the extracts were 
separated into ketonic and nonketonic fractions, 
which were chromatographed over a 1:1 mixture 
of magnesium silicate and Celite. The only crystal- 
line product obtained, in addition to unchanged 
cortisone, was a fraction that melted with de- 
composition at 173-175°. An infrared spectrum of 
the material, after acetylation, indicated that 
cortisone acetate was the chief compound present. 
Other findings consistent with the presence of 
cortisone in this fraction include a negative test 
for 17-ketosteroid, an ultraviolet absorption max- 
imum at 238 my, reduction of ammoniacal silver 
reagent and production of formaldehyde by oxida- 
tion with periodic acid. By the technique of paper 
chromatography, the fraction has been separated 
into cortisone and at least one other substance. 

Evidence concerning the nature of the unidentified 

material and the question of whether it may be an 

artifact will be discussed. 


640. Metabolism of 8-methyl-8-hydroxy glu- 
taric acid. L. C.- Cuarkx,* I. Harary,* 0. 
Reiss* anp K. Buiocu. Dept. of Biochemistry, 
Univ. of Chicago, Chicago, Iil. 

The distribution of acetate carbons which is 
found in biosynthetic cholesterol had led to the 
suggestion that in steroid biogenesis isoprenoid 
intermediates are formed, possibly by way of 
6-methy1-8-hydroxyglutarate (BLocn, Harvey Lec- 
tures, Series 48, 1952-53). This dicarboxylic «cid, 
which may be regarded as the condensation })0d- 
uct of 3 molecules of acetate, has recently !een 
isolated from plant sources and a practical me‘ hod 
of synthesis has been described (KLOSTER*‘AN, 
Abstr. 124th Meeting Am. Chem. Soc. 66C). In 
this laboratory 3-C" 8-methyl-8-hydroxyglut: ‘ate 
has been prepared and its conversion to choles’ rol 
has been investigated. While in liver homoge: :tes 
the compound is not utilized significantly fo: the 
synthesis of either cholesterol or fatty a: ids, 
conversion to both takes place in the intact «ni- 
mal. After short term feeding experiments ( or 
2 days) with methylhydroxyglutarate the spe: ific 
activities are found to be 3 times as high in «ho- 
lesterol as in fatty acids of liver. Since the vate 
of replacement of fatty acids is much faster t!an 
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that of cholesterol, splitting of hydroxymethyl- 
glutarate to acetate can account for only a small 
fraction of the C4 found in cholesterol and hence 
a direct conversion is indicated. The location of 
Cin cholesterol derived from this compound is 
being investigated in order to determine whether 
or not methylhydroxyglutarate is a specific pre- 
cursor. 


641. Reticulo-endothelial system and azo 
dye carcinogenesis. C. C. CLayTon anv J. D. 
Spain, JR. (introduced by L. D. AssBort, JR.). 
Dept. of Biochemistry, Med. College of Virginia, 
Richmond. 

The reticulo-endothelial system (RES) of rats 
was partially blocked by the intravenous injec- 
tion of Thorotrast or finely divided ferric oxide 
at intervals of 10-14 days and the incidence 
of liver tumors resulting from the feeding 
of 4-dimethylaminoazobenzene (DAB) or 3’- 
methyl-4-dimethylaminoazobenzene (3’-me-DAB) 
determined. The blocking agents decreased the 
incidence of tumors from 58%-13% with DAB 
and from 87%-35% with 3’-me-DAB. The livers 
of animals fed the basal diet or the same diet con- 
taining 3’-me-DAB for 4-6 wk. with and without 
the intravenous Thorotrast were analyzed for 
total azo dye, vitamin A and riboflavin. The 
amount of total azo dye in the liver was not sig- 
nificantly altered by the blocking agent. The rate 
of depletion of established vitamin A liver stores 
was not altered by Thorotrast treatment but was 
affected by the growth response of the animals; 
the slower-gaining azo dye-fed animals retained 
more of the vitamin. Thorotrast appeared to 
decrease the concentration of riboflavin either 
with or without added dye. The lower incidence 
of liver tumors in the groups receiving the colloids 
did not follow the usual trend of having a de- 
creased amount of total liver azo dye or an in- 
creased liver riboflavin concentration. 


2. Enzymatic adaptation by a thymine- 
requiring mutant of F. coli. Seymour S. 
CouEN AND Hazet D. Barner*. Children’s 
Hosp. of Philadelphia and Dept. of Physiological 
Chemistry, Univ. of Pennsylvania School of 
Medicine, Philadelphia. 

Auxotrophic mutants of E. coli which exhausted 
their specific nutritional requirement during 
growth (e.g. amino acids, uracil) are then unable 
to synthesize adaptive enzymes in the absence of 
the essential nutrient (Monon et al., Biochim. et 
biopiys. acta 9: 648, 1952). A mutant of EF. coli re- 
quir: ng thymine for growth had been found which 
synthesized thymine when infected with T2 
bactcriophage (BARNER AND CoHEN, J. Bact. in 
press). This mutant was tested for the ability to 
synthesize xylose isomerase in the presence and 
absence of thymine. The isomerase is an adaptive 
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enzyme catalysing the reaction p-xylose = 
p-xylulose. The enzyme can readily be quanti- 
tated in cell-free extracts or in cell suspensions in 
0.1 m borate buffer pH 8.0 by measuring keto- 
pentose production from xylose with the cysteine- 
carbazole reaction. The ability of cells to metab- 
olize p-xylose was also followed by measuring O2 
consumption on this substrate and the disappear- 
ance of reducing sugar under various conditions. 
By these methods it was found that the mutant 
could produce the enzyme in the absence of thy- 
mine, under conditions in which the cells could 
not multiply. In a medium devoid of thy- 
mine but containing a carbon and nitrogen source, 
the cells irreversibly lose the power to multiply. 
The same phenomenon was observed when the 
mutant adapted to xylose as the sole carbon source 
in the absence of thymine. The ability to adapt 
in the absence of thymine and hence of DNA 
synthesis suggests that enzymatic adaptation is 
not a nuclear reaction. 


643. Counter-current distribution of a pro- 
tein hormone (prolactin). R. Davip Co.Lr* 
AND CHoH Hao Li. Hormone Research Lab., 
Dept. of Biochemistry, Univ. of California, 
Berkeley. 

Lactogenic hormone (prolactin) isolated from 
sheep pituitary glands has previously been shown 
to behave as an apparently pure protein (mol. 
wt. 33,000) in electrophoretic and solubility ex- 
periments (Li, Lyons anp Evans, J. Biol. Chem., 
140: 43, 1941). Attempts were made to adduce addi- 
tional evidence for the purity of this protein by 
submitting it to the counter-current distribution 
technique of Craig, despite the fact that no one 
heretofore has reported the application of this 
technique to a protein of this size. A number of 
systems were developed in connection with these 
studies with prolactin which permit the protein 
hormone to dissolve sufficiently in both phases so 
as to obtain a practical partition ratio. For ex- 
ample, it was found that in 2/butanol/0.35% 
aqueous dichloroacetic acid, prolactin exhibits a 
distribution pattern which follows closely the 
theoretical distribution curve for a partition co- 
efficient of 1.10. It was also noted that there was 
no separation of biological activity from the peak 
and that it is the material in those tubes falling 
within the theoretical distribution curve which 
contains the prolactational activity. Nor did 
counter-current distribution studies of the pro- 
tein prolactin in other solvent systems give any 
indication of inhomogeneity. Nitrogen-terminal 
group analyses by means of the dinitrofluoro- 
benzene procedure of Sanger provide additional 
evidence of the homogeneity of the protein hor- 
mone. From these distribution experiments, a 
simple procedure has been developed for the isola- 
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tion of prolactin in good yield from an acid ace- 
tone extract of pituitary glands. 


644. Acetate utilization and fatty acid syn- 
thesis in intact normal and x-irradiated 
rats. JoHN G. CoNIGLIO AND GRANVILLE W. 
Hupson (introduced by C. 8S. Rosrnson). 
Depts. of Biochemistry and Radiology, Vander- 
bilt Univ. School of Medicine, Nashville, Tenn. 
Adult, male Sprague-Dawley rats were given 

650R (in air) total body x-irradiation. Twenty-two 

hours later these animals and their pair-fed, non- 
irradiated controls were injected intraperitoneally 
with a tracer dose of CH;C“OONa. There was no 

difference in the amount of CO, expired by the 2 

groups during the 2-hr. period following irradia- 

tion. Total incorporation of C™ into the total 
fatty acids of various tissues was determined, and 
the most significant findings were those observed 
in the liver and intestine. An increased incorpora- 
tion was found in the liver total fatty acids and a 
decreased incorporation was found in the in- 
testinal fatty acids. The studies on intestinal and 
liver fatty acids were repeated in another group 
of control and x-irradiated animals (750R in air) 
sacrificed at 20, 40, and 60 min. after injection. 
‘the previous observations were confirmed in this 
series for all time periods studied. Although ir- 
radiation increased the incorporation into liver 
fatty acids and decreased the incorporation into 
intestinal fatty acids, the specific activity of the 
intestinal fatty acids was higher than the specific 
activity of the liver fatty acids of the same animal 
for all time periods studied. These observations 
are consistent with the hypothesis that the bio- 
synthesized intestinal fatty acids are at least par- 
tially independent of the liver fatty acids. (AEC 
Contract No. AT (40-1)-1033 (No. 3).) 


645. Reduction of oxidized glutathione by 
plant particles. Eric E. Conn anp L. C. T. 
Youna.* Dept. of Plant Nutrition, Univ. of 
California, Berkeley. 

Cytoplasmic particles prepared from avocado 
fruit have been shown by Biale and Young to 
catalyze the oxidation of acids of the Krebs cycle 
by O:. These particles also contain glutathione 
reductase activity which is not removed by ex- 
tensive washing. Therefore, when oxidized glu- 
tathione (GSSG) is substituted for Os, the prep- 
arations will catalyze the reduction of GSSG by 
citrate, alpha-ketoglutarate, malate or succinate 
provided triphosphopyridine nucleotide is added. 
The latter experiments are conducted anaero- 
bically and are followed by measuring the reduced 
glutathione (GSH) formed. Adenosine-5-phos- 
phate and Mg** are required for maximum reac- 
tion rates. The avocado is not unique in the abil- 
ity to reduce GSSG since particles prepared from 
mung beans and pea seedlings show the same prop- 
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erties. The avocado particles contain an ascorbic 
acid oxidase which is heat sensitive and completely 
inhibited by 0.001m diethyldithiocarbamate, In 
addition, these preparations will catalyze the oxi. 
dation of GSH by On:, provided trace amounts of 
ascorbic acid are present. 


646. Biosynthesis of pyrimidines.  Cerci, 
Coorer* anp D. Wricut Wixson. Dept. of 
Physiological Chemistry, School of Medicine, 
Univ. of Penna., Philadelphia. 

Lieberman and Kornberg (Federation Proc., 12: 
239, 1953) described a cell free extract capable of 
carrying out the following conversions: Ureido- 
succinic Acid (US) = Dihydroorotic Acid 
(DHO) = Orotie Acid (OA). Reichard and Lager- 
kvist (Acta chem. Scand., 7: 1207, 1953) obtained 
indirect evidence that US was converted to OA 
by the rat. A 2:1 homogenate of rat liver was in- 
cubated with either C'-US or C*-DHO at 25° for 
10, 30, 60 and 180 min. Carrier OA was added and 
the amount of OA synthesized determined. It was 
found that DHO was converted to OA much more 
readily than was US. When a similar homogenate 
was incubated with C-US and nonlabeled DHO, 
it was found that the DHO contained radioactiv- 
ity indicating that the rat is also capable of carry- 
ing out this interconversion. A comparison of the 
relative conversion of C'-US and C™-OA to nu- 
cleic acid uracil and cytosine in slices of regenerat- 
ing rat liver also indicated that the US was being 
utilized via OA. Because of the close structural 
similarity of US to arginosuccinic acid, it was 
thought that the latter compound might be in- 
volved in US formation. An in vivo experiment 
with L-citrulline labeled with C™ and N® in the 
carbamy] moiety indicated that the urea cycle was 
not involved. Experiments with rat liver slices 
have shown that aminofumaric acid diamide can 
be converted to nucleic acid pyrimidines. Indirect 
evidence has indicated that this compound may be 
utilized by an alternate pathway. Studies are 
underway on this point. 


647. Observations on the vitamin By binding 
substance of egg yolk. J. R. Covucu, ‘I. 8. 
ENER* AND ORLANDO OtceEsE.* Texas |. & 
M. College, College Station. 

It was observed that egg yolk contained « sub- 
stance inhibitory to the growth of L. leichn: innit 
4797 in the course of determinations on the vita- 
min Bi content of this substance. The pr sent 
report is concerned with the properties c the 
vitamin B,: binding substance of egg yolk . 1d 4 
combination of these properties with other ‘ita- 
min By. binding materials including lyso: me, 
the intrinsic factor, and thymidine. The vit :min 
Biz binding substance of egg yolk does not lose 
the B,. binding property upon prolonged « uto- 
claving, does not bind thymidine and forns 4 
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non ‘ialyzable complex with By. The egg yolk 
substance differs from lysozyme in the above- 
mer ioned respects but is similar to lysozyme with 
regod to the fact that both of the materials bind 
By, both are stable to acid and alkali and both 
mig ate toward the cathode at pu 3.4. The Biz 
binding material of egg yolk is not as heat labile 
as i: the intrinsic factor. 


$48. L-tyrosine oxidation in rat kidney. DANA 

I. CRANDALL. Dept. of Biological Chemistry, 

College of Medicine, Univ. of Cincinnati, Cin- 

cinnatt, Ohio. 

The presence of relatively high homogentisic 
acid oxidase activity in rat kidney (Federation 
Proc, 12: 192, 1953) and in the kidneys of other 
species suggested that the conversion of L-tyro- 
sine to acetoacetate might occur at an appreciable 
rate in kidney tissue although all previously re- 
ported attempts to demonstrate this process in 
kidney tissue have been either negative or incon- 
clusive. Accordingly, particulate-free solutions 
obtained by high speed centrifugation of rat kid- 
ney homogenates were incubated with L-tyrosine 
using the conditions recently shown by Knox and 
LeMay-Knox (Biochem. J. 49: 686, 1951) to greatly 
accelerate L-tyrosine oxidation in similar prep- 
arations of rat liver; namely, supplementation 
with a-ketoglutarate and ascorbate at px 7.5. In 
the kidney preparations, an increase in oxygen 
uptake due to the presence of L-tyrosine was 
largely accounted for by the formation of aceto- 
acetate. Some fumarylacetoacetate was formed. 
Kidney preparations had approximately 10% of 
the activity of comparable liver preparations. The 
oxidation (of L-tyrosine) by kidney preparations 
was totally dependent on the presence of a-keto- 
glutarate and partially dependent on ascorbate. 
The total activity of crude kidney homogenates 
was shown to be in the water-soluble phase. When 
incubated with homogentisic acid the particulate- 
free preparation formed fumarylacetoacetate 
which was then hydrolyzed to yield acetoacetate. 
Together these observations indicate that L-tyro- 
sine is slowly converted to acetoacetate in kidney 
by the same mechanism found in liver. 


649. Resolution of isomeric ribonucleotides 
by electrophoresis on paper. ARTHUR M. 
CixESTFIELD* AND FRANK WORTHINGTON ALLEN. 
D. pt. of Physiological Chemistry, Univ. of Cali- 
fornia School of Medicine, Berkeley. 

A. apparatus for electrophoresis on paper which 
fea\ires improved cooling, resolution speed, de- 
teci on, drying and ease of manipulation has been 
dev: loped. All 3’ ribonucleotides are separable in 
2hr. by a potential gradient of 30 v/em, in either 
0.1 onic strength formate buffer at pH 3.3-3.8, 
ori 0.1 m sodium tetraborate at px 9.2. Each 5’ 
iso1 er is readily resolved from the corresponding 
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2’ and 3’ isomers in tetraborate buffer. The 2’ and 
3’ isomers of guanylic acid are separated in for- 
mate buffer at pH 3.3-3.8. 2’ cytidylic acid is 
separated from 3’ cytidylic acid in formate buffer 
at pH 3.8 or in phosphate buffer at pH 6.3. Extended 
migration in phosphate buffer at px 13 is required 
to separate the 2’ and 3’ isomers of uridylic acid 
since only 4% difference in movement is observed. 
The 2’ and 3’ adenylic acids are separated at 
pH values above 8.0. In the latter case it is ap- 
parent that the mobilities of the completely dis- 
sociated ions of the 2 isomers are different even 
though the weights and net charges of the ions 
are equal. Caution is necessary therefore when 
interpreting results of calculations such as those 
of Markham and Smith (Bigchem. J., 52: 558, 
1952) where it is assumed that only the net charge 
determines the mobility of mononucleotides. 


650. Chick embryonic death in relation to 
maternal diet. FRANK A. Csonka, MARLOW 
W. OLsEN* AnD J. R. StzmMore.* Human Nutri- 
tion and Research Branch and Animal and Poultry 
Research Branch, Agric. Research Service, USDA, 
Washington, D. C. 

Laying hens’ diets consisted of 1) low protein- 
corn, 2) high .protein-soya, 3) laying mash and 4) 
high protein-casein. The first 3 diets contained no 
animal proteins and the vitamin By content was 
estimated as 0.1 gamma or less per 100 gm of feed; 
the 4th diet contained 0.5 gamma By. Eggs col- 
lected from hens on those diets were candled after 
1 week of incubation. Eggs with live embryos were 
returned to incubation until hatching. Eggs 
showed a slightly higher percentage of embryonic 
death and infertility when collected from hens 
consuming the high protein-casein diet than those 
fed the low protein-corn diet. The eggs from hens 
receiving the high-protein casein diet supple- 
mented with crystalline Bi, showed a statistically 
significantly higher percentage of embryonic 
deaths than did eggs from the same hens on the 
diet before supplementation. Vitamin By addi- 
tion to the low protein-corn diet produced no 
change in embryonic deaths compared to this 
diet without B,.. Embryonic death in eggs laid in 
the 9th month by hens fed the vitamin Bi: de- 
ficient laying mash (diet 3) reached 63% and in the 
lith month 84%. If we accept Bis deficiency as a 
probable causative factor for the high embryonic 
mortality, then we must assume, in the high pro- 
tein feeding experiments with Biz supplementa- 
tion, an interaction between a factor originating 
from the maternal dietary protein and vitamin 
By which prevents a normal embryonic develop- 
ment. 


651. An alkali insoluble protein from cellular 
nuclei and cytoplasmic granules. R. DUNCAN 
Da.uaM (introduced by JoHN FuLLER Taytor). 
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Dept. of Biochemistry, Univ. of Louisville Med. 

School, Louisville, Ky. 

Various workers have found that isolated cellu- 
lar particulates, i.e. nuclei and cytoplasmic gran- 
ules, are almost completely soluble in weak al- 
kaline solutions. After treatment of particulate 
preparations from a variety of sources with a large 
volume of 0.5 n NaOH, an insoluble residue was 
collected by high speed centrifugation (18,000 X g 
for 1 hr.). The resulting pellet was transparent 
and gelatinous in appearance but yielded a white 
amorphous precipitate when washed with distilled 
water. This fraction was insoluble in 10% NaOH 
and in 2n HCl. The strong acid (6n HCl) hydroly- 
sates of this material from rabbit liver nuclei 
and large granules were analyzed for amino acids 
by paper chromatographic techniques. The chro- 
matograms of both hydrolysates were identical 
with respect to the type and number of amino 
acids present; the following spots were identified: 
cysteic acid, ornithine, lysine, histidine, arginine 
(low concentration), hydroxyproline, methionine, 
threonine, glycine and/or serine, glutamic acid 
(trace), aspartic acid, alanine, proline, tyrosine, 
valine, phenylalanine and leucine and/or iso- 
leucine. No lipid was detected in the alkali in- 
soluble material. Weak acid (IN HCl) released 
material that had reducing power analogous to 
carbohydrate. The amount of reducing substance 
(calculated as glucose) was small, e.g. rabbit liver 
whole cells, 0.38%, nuclei, 1%, dog kidney nuclei, 
0.45% and large granules, 0.5%, which suggests 
that the alkali insoluble material is a glycoprotein 
substance. 


652. Certain citric acic cycle enzymes asso- 
ciated with a lipoprotein fraction from 
large cytoplasmic granules. R. Duncan 
DaLLAM* AND JOHN FULLER TayLor. Dept. of 
Biochemistry, Univ. of Louisville School of Medi- 
cine, Louisville, Ky. 

It had previously been reported that large 
cytoplasmic granules can be separated into several 
different fractions, one of which is a lipoprotein, 
by means of mild chemical procedures such as ex- 
traction with salt solutions (DALLAM AND THOMAs, 
in preparation). The distribution among these 
fractions of several enzyme systems associated 
with the citric acid cycle has now been investi- 
gated. The oxidation of malic acid, fumaric acid, 
a-ketoglutaric acid and succinic acid has been 
measured in the presence of the whole granules or 
of the various fractions. Cofactors, including 
DPN, adenylic acid and cytochrome c, were added 
to the systems requiring their presence. Under 
suitable conditions both the lipoprotein fraction 
and the unextracted granules were observed to 
respire at the same rate in the presence of any 
one of the substrates mentioned. None of these 
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enzyme systems showed any detectable activity 
in the presence of the other, salt soluble fractions, 
Thus these enzyme systems appear to be asso- 
ciated with the lipoprotein fraction, which had 
been shown to constitute approximately 20% of 
the dry weight of the large granules and which 
had been suggested to make up part, if not all, 
of the limiting membrane of the granules. 


653. Light scattering in isoionic protein solu- 
tions. WALTER B. DaNDLIKER (introduced by 
Epwin G. Kress). Dept. of Biochemistry, Univ. 
of Washington, Seattle. 

Light scattering measurements on proteins are 
usually carried out with added electrolyte to 
suppress effects of electrostatic charge. The fluc- 
tuation theory of light scattering extended to mul- 
ti-component systems can be used to obtain 
molecular weights under these conditions but one 
requires additional data on the interaction between 
protein and added electrolyte, e.g. ion-binding 
data. Edsall et al. (J. Am. Chem. Soc. 72: 4641, 1950) 
have shown that the interaction terms for bovine 
serum albumin in sodium chloride are negligibly 
small. However, in cases where ion-binding is very 
strong, this may not be an acceptable approxima- 
tion. A two-component system consisting of one 
protein and water is theoretically simpler and 
permits the determination of molecular weights 
from light scattering (and refractive index incre- 
ments) alone. Data of Doty and Steiner (J. Chem. 
Phys. 20: 85, 1952) indicate that the necessary 
extrapolation should be experimentally feasible 
with no salt present. To test these points, meas- 
urements were made on isoionic albumin solutions 
prepared by ion exchange (ONCLEY AND DINTZIS, 
A.C.S. Meeting, Sept. 1952). Experimental condi- 
tions were designed to exclude atmospheric car- 
bon dioxide. Plots of ¢/Roo.u versus c for the two- 
component system, bovine serum albumin plus 
water, show nearly zero slope and the same in- 
tercept as in the presence of 0.15 m sodium chlo- 
ride. In water solution the pH varied from 5.15- 
5.7 over the concentration range studied. For 
Armour crystalline bovine albumin a molecular 
weight of 72,000 was found. 


654. Anoxia and iron absorption in the rat. 
Jack H. Davis anp C. A. JoHNsoN (introduced 
by Ouar Bercerm). Dept. of Biological (em- 
istry, College of Medicine, Univ. of Ill: ois, 
Chicago. 

It is believed that the absorption and mob |iza- 
tion of iron from the intestinal tract are re! ited 
to the oxygen supply to the mucosa. Abo«' 10 
cm of duodenal loop of albino rats was tied of' and 
injected with iron salts. After 6 hr. the loop was 
removed and homogenized. The absorbed iron was 
determined by difference, taking into account 
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inherent iron levels found in normal loops. In 
this manner the effects of anoxia and of certain 
other agents on iron absorption were studied. 
Oxygen lack was induced by bleeding and by plac- 
ing the animals in a respiration chamber under 
reduced pressure simulating an altitude of 25,000 
ft. Under normal conditions the injection of iron 
salts (250-400 wg Fe) into duodenal loops does not 
lead to the absorption of measurable amounts of 
iron. Hemorrhagic anoxia led to the absorption 
of 20% of the administered iron; anoxic anoxia 
brought about a 10% increase. However, alti- 
tude + hemorrhage did not increase absorption 
above 20%. It would appear that conditions which 
cause a greater demand for iron, may also place 
limitations on the animals’ ability to absorb 
iron. The net iron absorption would then be the 
resultant of these two factors. Citrate was found 
to increase the absorption of iron in normal and 
anoxic animals. However, when citrate is placed 
in the loop under described conditions of stress, 
the fluid balance between the blood stream and 
mucosal cells is upset and fluid accumulates in the 
loop. 


655. Influence of fasting on lipide distribu- 
tion in tissues and plasma in the rat. JOHN 
P. Davison* anpD Henry C. Eckstein. Dept. 
of Biological Chemistry, Univ. of Michigan, Ann 


Arbor. 

Seventy-two young male and female rats were 
fed adequate diets containing either 6% (group A) 
or 40% (group B) fat. Upon reaching a given weight 
(males—325 gm, females—225 gm) a third of each 
sex were sacrificed immediately. Similar numbers 
were fasted 10 days or 2 wk. Various lipide de- 
terminations were made on carcass (whole animal 
less hide, organs and intestinal tract), hide, 
plasma, liver, brain, sex organs and residual or- 
gans (composite of heart, lung, kidney and spleen). 
The rats lost from 30 to 48% of their body weight 
in the longer fast. The greatest loss in organ 
weight occurred in the livers (mean 50%). Unless 
otherwise stated, previous diet, sex or duration of 
fast were without influence upon lipide distribu- 
tion after inanition. Fasting caused a greater dis- 
appearance of saturated than of unsaturated 
fatty acids in the carcass, but the opposite oc- 
curred in the hides. Cholesterol increased in the 
hides of all fasted animals and in the carcass of the 
rats in group A, but was unchanged in group B. 
Plasma cholesterol and phospholipides decreased 
during fasting. Neutral fat content of the plasma 
dropped after 10 days inanition, but was increased 
after 2 wk. Neutral fat and phospholipides de- 
creised in the livers, but cholesterol was un- 
changed. Fasting produced a decrease in neutral 
fat ind phospholipide in the female sex organs and 
Tesiiual organs. Cholesterol decreased slightly in 
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female sex organs. Brain lipides were unchanged 
by fasting. 


656. Lipide studies in rats following whole 
body x-irradiation. JoHn P. Davison,* 
CaRoL Simonson* anv W. E. Cornatzer. Dept. 
of Biochemistry, Univ. of North Dakota Med. 
School, Grand Forks. 

Male rats (100-110 gm) were subjected to 700 r 
x-irradiation. The control and irradiated rats were 
fasted 18 and 120 hr. after irradiation and killed 
by decapitation. The lipides were extracted from 
the liver, kidney, spleen and plasma with al- 
cohol, alcohol-ether and purified with chloroform. 
On aliquots of the chloroform solutions, the phos- 
pholipide P, cholesterol and choline were de- 
termined. There was a slight decrease in lipide P 
in the liver and kidney and very little change in 
concentration of cholesterol in the spleen and 
kidney. Lipide P in the spleen showed a significant 
drop following irradiation. Cholesterol concentra- 
tion rose in the plasma and liver. The percentage 
of choline-containing phospholipides in the liver 
showed a significant drop 5 days following irradia- 
tion. (Aided by a grant from U.S. Atomic Energy 
Commission, AT-(11-1)-204.) 


657. Action of snake venom phosphodiesterase 
on nucleoside 2’:3’-cyclic phosphates and 
related compounds. CHARLES A. DEKKER 
(introduced by H. O. L. Fiscuer). Dept. of Bio- 
chemistry, Univ. of California, Berkeley. 

The mode of action of lyophilyzed snake venom 
(Crotalus adamanteus) on the 2’:3’-cyclic phos- 
phates of adenosine, guanosine, cytidine and 
uridine has been investigated. Using paper and 
ion-exchange chromatography, it could be shown 
that in each case the product was exclusively the 
b (probably the 3’-) nucleotide. This affords fur- 
ther confirmation of the structural relationship of 
the four b (or a) ribonucleotides. The opening of 
the cyclic phosphoryl group by the snake venom 
phosphodiesterase is similar to the action of 
ribonuclease on certain substrates containing this 
group. In contrast, the action of the venom en- 
zyme on RNA seems to involve an entirely dif- 
ferent mechanism than that of ribonuclease (COHN 
AND VOLKIN, J. Biol. Chem., 203, 319, 1953). The 
specificity of the phosphodiesterase will be dis- 
cussed in the light of the results of its action on 
both the nucleoside cyclic phosphates and the 
synthetic monomethyl and monobenzy] esters of 
the ribonucleotides. The implications of these 
findings to RNA structure will also be discussed. 


658. Relationship between TMV and a protein 
accompanying TMV infection. C. C. DEL- 
WICHE, P. NEWMARK AND W. N. TAKAHASHI 
(introduced by W. M. Stantey). Dept. of Plant 
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Biochemistry, Virus Lab. and Dept. of Plant 

Pathology, Univ. of California, Berkeley. 

In order to compare the rates of synthesis of 
tobacco mosaic virus (TMV) and an abnormal 
protein accompanying TMV infections, the rates 
at which N® labeled ammonia was assimilated 
into and lost from various nitrogenous fractions 
of TMV-infected tobacco leaves were followed. 
This protein (the ‘protein X’ of TAKAHASHI AND 
Isui1, Nature 169: 419, 1952, and the ‘component 
B’ of ComMMONER, NEWMARK AND RODENBERG, 
Arch. Biochem. Biophys. 37: 17, 1952), like TMV, 
was synthesized rapidly in the infected leaf from 
low molecular weight fractions (e.g. amino acids) 
and not by rearrangement or condensation of 
previously existing normal plant proteins. The 
TMV and ‘protein X’ fractions formed during 
given intervals of time contained like percentages 
of N® and appeared to have been derived from 
sources having identical isotope content. The 
isotope content of the total ‘protein X’ isolated 
at the end of any interval was always different 
from that of any protein precursor which might be 
postulated for the new TMV formed during this 
interval. This does not necessarily preclude the 
possibility of TMV being formed by the con- 
densation of ‘protein X’ but it does establish that 
the ‘protein X’ obtained is not a representative 
sample of virus precursor. The ‘protein X’ ob- 
tained could therefore represent a by-product of 
TMV synthesis—either incomplete building blocks 
or unaggregated material remaining or produced 
after a cessation of the aggregation process and 
separated by the gross morphology of the leaf or 
the micromorphology of the cell. The ‘protein X’ 
as isolated was reasonably pure and showed repro- 
ducible physical and chemical properties. 


659. Succinate decarboxylation systems in 
Propionibacterium and Veillonella. E. A. 
DELWIcHE,* E. F. PHAares* anv S. F. Carson. 
Lab. of Bacteriology, Cornell Univ., Ithaca, N.Y. 
and Biology Div., Oak Ridge Natl. Lab., Oak Ridge, 
Tenn. 

Cell-free extracts of Propionibacterium pento- 
saceum and Veillonella gazogenes activate (hy- 
droxamate formation) succinate, propionate and 
acetate. At pH 5.6 P. pentosaceum extracts do not 
produce CO, from succinate; exchange experi- 
ments with propionate-2-C' and CO. show very 
little exchange of COz into succinate compared 
with propionate exchange with succinate. Con- 
trariwise fresh V. gazogenes extracts produce CO, 
and propionate stoichiometrically from succinate, 
and propionate-2-C™’ and COs exchange with 
succinate. However, treated V. gazogenes ex- 
tracts (aged, frozen and thawed, (NH,4)2SO, pre- 
cipitated, or dialyzed) do not produce CO: from 
succinate, nor does propionate-2-C™ or C'O2 ex- 
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change with succinate. Nevertheless when ‘in- 
active’ P. pentosaceum and V. gazogenes prepara- 
tions are mixed, COz2 is produced from succinate. 
All of the above reactions have an optimum pu of 
about 7.5, however at pH 5.6 the different func- 
tions of the two extracts can be separated. Data 
will be presented to show: 1) P. pentosacewm 
preparations (and an (NH,).SO, fraction there- 
from) decarboxylate succinate —~ ‘C;’ + pro- 
pionate, but do not convert ‘C,’ — CO,; 2) 
(NH,).SO, fraction from P. pentosaceum plus 
‘particle fraction’ from V. gazogenes produce CO, 
from succinate; 3) succinyl-coenzyme A acts as a 
substrate for the decarboxylation reaction; suc- 
cinyl-CoA, propionyl-CoA and other acyl-CoA 
compounds ‘spark’ succinate decarboxylation re- 
action via the CoA transphorase system. The data 
indicate that there are two separate types of re- 
actions: 1) succinate — propionate + ‘C,’, and 
2) ‘C,’ — COs. A ‘malic enzyme’ is not responsible 
for the‘C,’ — COszconversion. 


660. Components of the system synthesizing 
phenyl and p-nitrophenyl! sulfate. R. H. DE 
Mero, MartTHa WIZERKANIUK* AND I, SCHREIB- 
MAN.* Dept. of Biochemistry, Jefferson Med. 
College, Philadelphia, Pa. 

Three active fractions are obtained by fractiona- 
tion of the ‘microsome-free’ solution from rat liver 
with ammonium sulfate. The most active is that 
precipitating between 1.7 and 2.3 m. The fraction 
1.2-1.7 m shows lower activity and the 2.3-3 m 
fraction is not active by itself, but increases the 
activity of the 1.2-1.7 m fraction. Incubation of 
the active fractions in absence of ‘substrate indi- 
cates accumulation of an intermediate. The inter- 
mediate is not dialyzable. The activity of the 
fractions is lost if the preparation is incubated 
for half an hour with 10-15% alcohol or dialyzed 
for 20 hr. against 0.03 m glycylglycine. The activ- 
ity is restored by combining the two inactive 
preparations, obtained by alcohol and glvcyl- 
glycine treatment. Only the alcohol treated })rep- 
aration shows accumulation of intermedia‘: on 
incubation without substrate (activating enzy ne). 
The other preparation contains another en’ vme 
(transferring enzyme). Heparin, cortisone and 
glucosamine have no effect on the synt! sis. 
0.001 m protamine produces 15% inhibition The 
results obtained with other treatments and © ome 
properties of the system will be discussed. | ‘his 
work is supported in part by contract Non: 229 
(00) with the Office of Naval Research an. by 
research grant G-3839 from the Natl. Inst-. of 
Health, PHS.) 


661. Partial resolution of cream xanti:ine 
oxidase. E. C. DE Renzo anp P. G. Hey: LER 
(introduced by J. J. Oreson). Chemical and 
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Biological Research Sect., Lederle Labs. Div., 

{merican Cyanamid Co., Pearl River, N. Y. 

‘ixperiments from several laboratories have 
cl-arly established xanthine oxidase as a molyb- 
deaum containing flavo-protein. In the experi- 
mints described below, attempts were made to 
re:olve the partially purified enzyme from cream. 
Acid ammonium sulfate fractionation or dialysis 
agiinst cyanide were found to inactivate the 
enzyme irreversibly. Dialysis against ammonia 
witer was found to dissociate reversibly the co- 
enzyme. The decrease in xanthine oxidase ac- 
tivity of the impermeate was associated with the 
loss of Mo and FAD from the enzyme. Complete 
cleavage was not obtained since the impermeate 
still retained 25-40% of its initial enzymatic ac- 
tivity. This partially resolved preparation could 
be re-activated with the supernatant of the boiled 
holo-enzyme. Boiling releases into the super- 
natant about 90% of the Mo and FAD present in 
the enzyme. The coenzyme activity of the super- 
natant was found to be proportional to the molyb- 
denum and FAD concentrations. Partial reactiva- 
tion was also observed when sodium molybdate 
was added in lieu of the supernatant. Extremely 
large amounts of molybdenum must be added in 
this form, to produce the same reactivation as 
small amounts of molybdenum in the super- 
natant. 


662. Seasonal changes in composition of the 
lizard liver. HERBERT C. DESSAUER (intro- 
duced by CuesterR J. FARMER). Dept. of Bio- 
chemistry, Louisiana State Univ. Med. School, 
New Orleans. 

Marked seasonal changes occur in the size and 
composition of the liver of the American ‘cha- 
meleon’, Anolis carolinensis. Near the end of the 
period of spermatogenesis in May, the liver of 
male animals is small (1.74% body wt.) and prac- 
tically devoid of fat and glycogen (fat 2.7%, gly- 
cogen 1% wet wt.). In late August the livers in- 
crease in size and content of fat and glycogen. 
By October, prior to hibernation, liver lipid aver- 
ages 27% and glycogen 2.5% wet wt. Protein con- 
tent has dropped from 20% in May to 13.5% in 
Oci ober; a decrease in water parallels this change, 
falling from 72.5% in May to 53.0% in October. 
Since liver size relative to body weight doubles 
between July and October a better picture of 
seasonal changes is obtained if liver composition 
is -aleulated on a body weight basis. Such an 
an:lysis shows that this organ contains 20 times 
moe lipid in November than in May. Although 
the % n is low the absolute amount stored shows 
a 2''% increase over the absolute n content of the 
liv-rs in May. Attempts were made to alter pre- 
hibornation lipid accumulation and organ growth 
by means of hormones and drugs (desiccated 
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thyroid, whole sheep pituitary powder (Armour), 
insulin, cortisone, ACTH, testosterone, choline, 
thiourea, alloxan). Livers of animals receiving 
weekly injections of pituitary powder contained 
30% less lipid than controls. Other test groups did 
not vary significantly from the controls in liver 
lipid or protein content. 


663. Ribonuclease synthesis by mouse pan- 
creas slices in vitro. SHERMAN R. DicKMAN 
AND Rita Kropr.* Dept. of Biological Chemistry, 
Univ. of Utah College of Medicine, Salt Lake City. 
Mouse pancreas slices were incubated at 38° 

in Krebs bicarbonate buffer, pH 7.4, which con- 

tained glucose (100 mg %), in an atmosphere of 

95% O2-5% COe. Ribonuclease activity of the tis- 

sue and the medium was determined by a modifi- 

cation of the method of McCarty (J. Exper. Med. 

88: 181, 1948). Fifty to 60% of the ribonuclease was 

present in the tissue at the end of a 2-hr. incuba- 

tion, the remainder was present in the medium. 

The total ribonuclease activity per flask increased 

by 50% in the incubated samples compared to the 

zero time controls. A similar increase in ribonu- 
clease activity was found after incubation in an 
atmosphere of 95% N2-5% CO: or in the presence 
of 2,4 dinitrophenol (10-4M) in O2-CO:. Previous 
injection of mice with carbamy] choline decreased 
the ribonuclease level of the pancreas to about 
two-thirds of the noninjected but did not affect 
subsequent synthesis or distribution of the en- 
zyme. Ribonuclease concentration in mouse pan- 
creas was not affected by 24 hr. starvation. In 
contrast to beef pancreas ribonuclease (MARTIN 

AND PorteER, Biochem. J. 49: 215, 1951) the mouse 

pancreas enzyme was completely precipitated 

from a homogenate by 8% trichloracetic acid. 

Data on the chromatography of mouse ribonu- 

clease will be presented. 


664. Colorimetric assay of acid mucopoly- 
saccharides. Nicos D1 FERRANTE (introduced 
by R. M. ArcurBaLp). Hosp. of the Rockefeller 
Inst. for Med. Research, New York City. 

A method for the quantitative estimation of 
acid polysaccharides has been developed, based on 
the procedure described by Hale (Nature, 157: 
802, 1946) for the histochemical demonstration of 
these substances in animal tissues. The method 
has been adapted also to the assay of the enzyma- 
tic depolymerization of chondroitin sulfate and/or 
hyaluronic acid. To a solution of mucopolysac- 
charide (5-50 ug in 0.2 ml of 0.2 M acetate buffer, 
pH 6, 0.15 M NaCl) is added 0.5 ml of the FeCl; 
reagent (0.648 gm of FeCl;, 6 H.O, 1 gm of mannitol 
and 12 mg of ascorbic acid in 100 ml of distilled 
water). The mixture is held at 37°C, 10 min. for 
chondroitin sulfate and 20 min. for hyaluronic 
acid, then centrifuged. After decanting the super- 
natant fluid, the tubes are inverted to drain. The 
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precipitate is dissolved in one drop of conc. HNQ;. 
A cherry red color develops after the addition of 
1 ml of 28% NH,OH and 2 ml of 2% mercapto- 
acetic acid. Distilled water is added to bring the 
final volume to 5 ml. The optical density is read 
30 min. later at 540 my. A linear relation is ob- 
tained between quantity of mucopelysaccharides 
and optical density. The FeCl; reagent is stable 
for 1 wk. if kept in a dark bottle at 20°C. If sub- 
strate is incubated with enzyme, the color that is 
developed subsequently in each tube is related to 
the quantity of substrate left unchanged. The rela- 
tion between the quantity of enzyme used and the 
substrate left unchanged is represented by a ‘die- 
away’ type of curve. The enzymatic activity may 
be defined in relation to that quantity of enzyme 
which effects a 50% reduction in the initial stand- 
ard quantity of substrate under the assay condi- 
tions. Crude preparations of enzyme are not suit- 
able for use in this assay of enzymatic activity. 


665. Influence of homocysteine on the con- 
version of folic acid (PGA) to folinic acid 
(FA-SF). V. M. Doctor, B. L. Rein, J. R. 
Coucn anp J. B. TRUNNELL (introduced by 
JorGce AwapaRA). Texas A. & M. College, College 
Station, and M. D. Anderson Hosp. for Cancer 
Research, Houston. 

Previous investigations have shown that the 
supplementation of chick diet either by vitamin 
Biz or PGA results in an increased capacity by the 
liver homogenate to transform added PGA to 
FA-SF (Proc. Soc. Exper. Biol. & Med. 84: 29, 
1953). Since in vitro addition of Biz to the homo- 
genate of liver from deficient birds failed to give 
an increased synthesis of FA-SF, a probable in- 
direct role for vitamin Biz was indicated. In later 
studies, it was noted that in vitro addition of 
formate, serine, glycine or methionine to the 
homogenates from PGA deficient or the normal 
birds gave no increase in the capacity of such 
homogenates to transform added PGA to FA-SF. 
On the other hand, an addition of 5 mg homocys- 
teine to the homogenates from the normal birds 
gave a 50%-60% increase in the conversion of 
PGA to FA-SF, while such addition to the homo- 
genates from the deficient birds gave no increase 
in the FA-SF synthesis. The stimulatory effect of 
homocysteine on FA-SF synthesis is apparently 
specific, since glutathione, ascorbic acid and cys- 
teine were without effect. The significance of these 
results in relation to the published data that 
homocysteine and FA-SF stimulate the incorpora- 
tion of formate into inosinic acid will be discussed. 


666. Hydrolysis of carbon-carbon bonds by 
a-chymotrypsin. Davin G. DOHERTY AND 
Lucite Tuomas.* Biology Div., Oak Ridge Natl 
Lab., Oak Ridge, Tenn. 

Previous equilibrium binding studies of Doherty 
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and Vaslow of various substrates and inhibitors 
have established a group of structures necessary 
for attachment to the active center of a-chymo- 
trypsin and consequeht enzymatic activity which 
are in good agreement with those postulated from 
kinetic data. In addition, the thermodynamic 
quantities obtained indicated that the enzyme 
might hydrolyze a carbon-carbon bond provided 
the specificity requirements were fulfilled along 
with a sufficiently activated carbon-carbon link- 
age. Consequently, ethyl-5-pheny]-2-ketovalerate 
and ethyl -5-(p-hydroxypheny]) -2-ketovalerate 
were synthesized and subjected to enzymatic ac- 
tion. Both compounds were hydrolyzed to yield 
ethyl acetate and phenylpropionic and p-hydroxy- 
phenylpropionic acid, respectively. The kinetics 
of hydrolysis and the modes of enzyme action will 
be discussed. 


667. Enzymatic peroxidation of DPNH:. M. I. 
Do.in (introduced by J. W. Foster). Biology 
Div., Oak Ridge Natl. Lab., Oak Ridge, Tenn. 

A cyanide and azide resistant peroxidation of 
DPNH: has been demonstrated (Doin, Arch. 
Biochem. 46: 483) in extracts of Streptococcus 
faecalis, an organism which contains no catalase 
or demonstrable cytochrome components. Fur- 
ther properties of the purified peroxidase have 
been investigated. The enzyme does not utilize 
TPNH:2. The Kn’s for H2O2 and DPNH; are 2.4 X 
10-* M and 5 X 10-* M, respectively. Other oxi- 
dizing agents, including organic and inorganic 
sulfhydryl-oxidizing reagents or cytochrome ¢, 
will not substitute for H.O.; however there is 
present, possibly as a contaminant, an enzyme 
which oxidizes DPNH: with 2,6 dichlorophenol- 
indophenol or ferricyanide, but not with methyl- 
ene blue, brilliant cresyl blue or oxygen. Typical 
substrates for hematin peroxidases, including re- 
duced cytochrome c, are not attacked. Incubation 
of the enzyme with DPNH; leads to an inact iva- 
tion which is not reversible by dialysis or by in- 
cubation with known cofactors or crude Kochs::{ts. 
The purified enzyme contains FAD and sinall 
amounts of lipoic acid, however there is no «on- 
clusive evidence for the function of these «.m- 
pounds in the reaction. There is no inhibitio: by 
versene or 8-hydroxyquinoline or by exposu:’ of 
the enzyme to strong ultraviolet light (365 : 14). 
In a search for other peroxidation systems, it «as 
found that cytochrome c catalyzed the pero» :da- 
tion of DPNH.; the latter reaction has the sme 
pH optimum as the S. faecalis enzyme, however’ it 
is heat stable, whereas the bacterial enzyme is 
extremely heat labile. DPNH: peroxidatioi is 
catalyzed to some extent by crystalline hemin, 
but not by ferric iron or by ferrous iron at a 1cu- 
tral pH. 
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668. Effect.of total body x-irradiation upon 
the activities of neutral and acid desoxy- 
ribonucleases (DNAases) in liver and spleen. 
Cirt D. Doveuass,* Vias M. Feuuas,* I. 
MescHAN* AND Paut L. Day. Depts. of Bio- 
chemistry and Radiology, Univ. of Arkansas 
School of Medicine, Little Rock. 

The desoxyribonucleic acid depolymerizing 
enzymes (DNAases) active at pH 5 and pH 7.4 
have been assayed by a method similar to the 
procedure of Schneider and Hogeboom (J. Biol. 
Chem. 198: 155) in spleens and livers of male 
Sprague-Dawley rats weighing between 100 and 
150 gm. Total body x-irradiation (500 r, 15 ma, 
220 kv, inherent filtration only, HVL 0.25 mm Cu, 
32 in. to the center of the animal, at a rate of 
35.5 r/min. in air, field size covering entire ani- 
mal) has been found to exert little influence on the 
activity of the enzymes of liver at 6, 12, 24 and 
48 hr. after irradiation. Increased activity was 
observed in the acid DNAase of spleen at 6, 12 
and 24 hours after irradiation. The activity of the 
DNAase of spleen returns to its normal value at 
48 hr. after irradiation. The normally slight ac- 
tivity observed at pH 7.4 in spleen was depressed 
at all times up to 48 hr. after irradiation. 


669. Gel formation by cell nuclei isolated by 
improved procedures. ALEXANDER L. DOUNCE, 


KENNETH J. Monty* AND SIpNEY Pate.* Bio- 
chemistry Dept., Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 

The formation of a peculiar type of structural 
gel by certain types of isolated cell nuclei has been 
studied in this laboratory, and it has been deduced 
that loss of ability of the nuclei to form gels can 
indicate a splitting of DNA from chromosomal 
protein through an autolytic reaction. Recently 
we have devised a new homogenizer of a ball and 
cylinder type which under suitable conditions can 
effect almost complete rupture of cells in aqueous 
media without causing serious damage to mito- 
chondria or extensive destruction of nuclei. Im- 
proved methods for isolating cell nuclei will be 
outlined which permit removal of essentially in- 
tact mitochondria. It will be shown that the en- 
zyme (or enzymes) causing loss of the ability of 
the nuclei to form gels apparently resides in the 
mitochondria’ and is transferred to the nuclei 
during the isolation procedure if the mitochondria 
are ruptured. If the mitochondria are removed 
while still intact, this transfer can be avoided. The 
possible significance of the firm binding of DNA 
to chromosomal protein in maintaining a fixed 
gene order will be discussed. (The support of the 
Nati. Cancer Inst., PHS, is gratefully acknowl- 
edged.) 


670. Production and properties of bacterial 
8-zlucuronidase. Mites L. DoyLe (intro- 
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duced by Epwarp A. Dotsy). Dept. of Bio- 

chemistry, St. Louis Univ. School of Medicine, 

St. Louis, Mo. 

The production of 6-glucuronidase by E. coli 
has been increased 6-fold by changing the com- 
position of the culture medium and mode of cul- 
turing. Previous attempts to purify the enzyme 
have resulted in the separation of a relatively 
inactive protein fraction and an inactive non- 
protein fraction, which on recombination or by the 
substitution of the nonprotein fraction by an 
a-amino acid restored most of the activity. It has 
been shown that restoration of the activity can 
also be accomplished by treating the protein frac- 
tion with a chelating agent such as versene or 
8-hydroxyquinoline. The enzyme is markedly in- 
hibited by 1 X 10-* m Cut*+, Hgtt, Ag* and 
p-chloromercuribenzoic acid. This inhibition by 
the metallic ions, with the exception of Ag*, is 
completely reversed by 5 X 10-? m versene. The 
effect of 1 X 10-4 m to 5 X 10-* m p-chloromercu- 
ribenzoic acid is almost completely reversed by 
2 < 10-3 m cysteine; 5 X 10°% m versene pro- 
duces only 50% reversion. These findings indicate 
that bacterial 8-glucuronidase is a sulfhydry] en- 
zyme. By incorporating cysteine or versene in the 
assay procedure, it has been possible to demon- 
strate an almost 100-fold purification of the en- 
zyme by (NH,)2SO, precipitation, based on 
activity of the protein nitrogen. 


671. Enzyme activation by vitamin Bp. 
Jacos W. DuBNoFF AND ELIZABETH BARTRON. 
California Inst. of Technology, Pasadena. 

The activation of SH enzymes in £. coli mutant 
113-3 by the Biz glutathione system has now been 
demonstrated in enzyme extracts. The effective- 
ness of this system is markedly enhanced by cy- 
anide ions. Possible mechanisms for this reaction 
will be discussed. 


672. An amino acid-steroid conjugate ex- 
creted in urine. CHARLES H. Eanes, Jr., 
Rospert L. Potuack anv J. Stanton KIna, 
Jr. (introduced by Joun L. Woop). Dept. of 
Biochemistry, Univ. of Tennessee, Memphis. 
Two substances, fluorescing respectively blue 

and yellow-green under long-wave ultra-violet 

light, were isolated from normal male urine by a 

combination of modifications of the method of 

McCollum and Rider (Science 108: 111, 1948), 

resin chromatography, and butanol extraction. 

From the ultra-violet absorption spectra of these 

substances and their sulfuric acid chromagens, 

certain characteristic color reactions, and other 
evidence, these substances appear to be adrenal 
cortical steroids, but not among those commonly 
encountered. After acid hydrolysis of the fluores- 
cing materials, 2 ninhydrin-positive substances 
were isolated. One of these was positively identi- 
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fied as glycine and the other was not identified, 
but was found not to correspond to any of the 
commonly occurring amino acids. 


673. Solubilization of choline and succinic 
dehydrogenases of rat liver mitochondria. 
K. Estsuzaki* anp J. N. Wixutams, Jr. Dept. 
of Biochemistry, Univ. of Wisconsin, Madison. 
A preparation of mitochondrial choline dehy- 

drogenase, which remains in the supernatant 

after centrifugation at 144,000 g for 30 min., has 
been obtained from dried mitochondria. The 

enzyme was assayed using the reduction of 2,6- 

dichlorophenol indophenol at 610 my in the Beck- 

man spectrophotometer. The source material for 
these preparations was acetone-treated rat liver 
mitochondria. The acetone powder was washed 
and centrifuged successively in distilled water 
and 0.1 m phosphate buffer, pu 6.8. This prepara- 
tion, suspended in 0.1 m phosphate buffer, was 
extracted with 0.6% sodium choleate and cen- 
trifuged at 35,000 g for 30 min. The supernatant 
was fractionated between 26 and 33% acetone. 
The precipitate obtained at 33% acetone, which 
was largely insoluble in water or buffer, was then 
incubated with pancreatic lipase. After lipase 
treatment at room temperature for 20 min., the 
activity was recovered in the supernatant after 
centrifuging at 35,000 g for 30 min. This prepara- 
tion represents a 4-fold increase in specific ac- 
tivity over the starting material. When this 
supernatant was centrifuged at 144,000 g for 30 
min., approximately half of the activity remained 
in the supernatant. Further properties of this 
enzyme will be discussed. Succinic dehydrogenase 
was extracted in a similar manner. After choleate 
extraction, acetone fractionation, removal of 
soluble proteins by washing, and lipase treat- 

ment, the preparation was centrifuged at 35,000 

g for 30 min. When this preparation was centri- 

fuged at 144,000 g for 30 min., approximately 

60% of the activity remained in the supernatant. 


674. Incorporation of glycine-2-C'‘ into 
acid-soluble nucleotide purines. Mary 
Epmonps* anp G. A. LePaGe. McArdle Me- 
morial Lab., Univ. of Wisconsin, Madison. 
Experiments were conducted with homogenates 

of Flexner-Jobling carcinoma and rat liver under 

the conditions described by LePage (Cancer Res. 

13: 178, 1953). When the incorporation of glycine- 

2-C'* into acid-soluble purine nucleotides was 

measured in whole homogenates and in homoge- 

nates fractionated by centrifugal force, it was 
found that incorporation was as great with all 
particulates removed. This indicates that mono- 
nucleotide purine synthesis may occur in the 
supernatant fluid of the cell. Tumor-bearing rats 
were injected intraperitoneally with glycine-2- 
C'‘, sacrificed after short intervals, the tumors 
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rapidly dissected, chilled and homogenized :nd 
the nuclei obtained by centrifugation from dilute 
suspension. The same pattern of nucleotides was 
found in the acid extracts of these nuclei as was 
obtained from the supernatant fluid. At the time 
intervals studied, negligible differences were 
found between the specific activities of individual 
purine nucleotides of the nuclear extract and 
their counterparts in the supernatant fraction. 
Adenylic acid is a possible exception since at the 
earliest time interval studied, its specific activity 
was somewhat higher in the nuclear extract. At 
the early time intervals the specific activities of 
the guanine nucleotides in the acid-soluble ex- 
tracts of the tumors are 2-3 times higher than 
those of the adenine nucleotides. This contrasts 
with liver, where adenine nucleotides become 
labeled earlier than guanine nucleotides. The 
inosinic acid of both liver and tumor is more 
highly labeled than the adenylic nucleotides. 


675. Electrophoretic and _ ultracentrifugal 
studies of the chymotrypsin system and 
its chemically modified products. RicHarp 
Eean,* Harry O. MicHeL AND RosBeErtT 
ScHLUETER.* Enzyme Chemistry Branch, Chemi- 
cal Corps Med. Lab., Army Chemical Center, Md. 
The activation of monophoretic alpha chymo- 

trypsinogen yields porducts which are electro- 

phoretically heterogeneous. Results previously 

reported (EGan, Federation Proc. i2: 199, 1953) 

concerning the resolution of alpha chymotrypsin 

into several compounds after prolonged elec- 
trophoresis have been confirmed with 7 times 
recrystallized material. Comparison of the pu— 
mobility curves for beta, gamma, and alpha 
chymotrypsin suggest the presence of all three in 
the repeatedly recrystallized ‘alpha chymotryp- 
sin.’ Enzymatic activities of the beta and gamma 
chymotrypsin average 18% lower than the alpha, 
corresponding well with certain of the electro- 
phoretic fractions. Therefore, to prevent au'oly- 
sis of alpha to beta and gamma during activa ion, 
chymotrypsinogen was activated in the pres:nce 
of diisopropylfluorophosphate. The crysta'!ine 
product (short thick rods) was monopho:vti¢ 
after prolonged electrophoresis. When a pha 
chymotrypsin is inactivated by photooxidatic in 

the presence of methylene blue it sediments \\s 4 

monomer (Sow = 2.6) at all concentrations. lhe 

inactivation is accompanied by a loss of 50°. of 
the histidine content and about 15% of the 1: vp- 
tophane content of the protein (WeIL ei ¥l., 

Arch. Biochem. and Biophys. 46: 266, 1953) At 

pH 4.6 the electrophoretic mobility is decre. sed 

20% and the material shows increased het ro- 

geneity. When, however, DFP-inactiv: ‘ed 

chymotrypsin is photooxidized the rate nd 
extent of oxygen uptake and of histidine dest) uc- 





Merch 1954 


tio’ are approximately one-half of that found for 
act:'ve Chtr under the same conditions, and the 
ele: trophoretic mobility is unchanged by the 
ph. .ooxidation. 


676. Interaction of conalbumin and lysozyme. 
SuyMOUR EHRENPREIS* AND RosBert C. War- 
nor. Dept. of Chemistry, New York Univ. Col- 
lk ge of Medicine, New York City. 

The interaction of the 2 crystalline egg white 
pro‘eins, conalbumin and lysozyme, has been 
studied by equilibrium dialysis and by elec- 
trophoresis. Equilibrium dialysis was performed 
with zine chloride-treated membranes (W. B. 
Seymour: J. Biol. Chem. 134: 701, 1940) which 
permitted rapid diffusion of the lysozyme, but 
were impermeable to conalbumin. A plot of the 
dialysis results according to Scatchard’s method 
(Ann. N. Y. Acad. Sci. 51: 661, 1949) is most 
simply interpreted in terms of the formation of 2 
complexes with a ratio of conalbumin to lysozyme 
of 1:1 and 1:2. Dissociation constants of 5.7 X 
10° and of about 10-* moles/1, respectively, were 
derived. The electrophoretic patterns exhibited 2 
boundaries in each channel. The slower of these 
boundaries moves with a constituent mobility of 
the component which disappears across the 
boundary and by its mobility and area reflects 
the formation of the complexes. Data derived 
from the areas of the patterns were in good agree- 
ment with the dialysis results. The interpretation 
of the mobility data and the dependence of the 
interaction on pH and ionic strength will be dis- 
cussed. Interaction was also indicated by the 
formation of precipitates of the 2 components at 
low ionic strength. No changes in the spectra or 
optical rotation resulting from complex formation 
could be detected. 


677. Effects of ACTH and gonadotropin dur- 
ing a cycle of morphine addiction. ANNa J. 
EisENMAN, H. F. Fraser aNnp H. IsBeE.. 
NIMH Addiction Research Center, PHS Hosp., 
Lexington, Ky. 

Three human male subjects were studied be- 
fore, during and after morphine addiction. Ten 
tu of ACTH were administered by 8-hr. infusion 
in | 1 saline; 1000 1v of chorionic gonadotropin 
were administered intramuscularly once daily 
for 5 days. The analyses included urinary 17- 
ket steroid, creatinine and uric acid and blood 
eosinophil counts. Milligram increments of 17- 
ketosteroids following ACTH during addiction 
wer slightly less in 2 subjects and markedly less 
in} subject than during pre- and post-addiction. 
Pei-entage rises during addiction were greater 
in: subjects and smaller in 1 subject. Increments 
in urie acid excretion were only slightly less 
dui:ng addiction than in periods of non-medica- 
tio... Drop in the eosinophil count to 5% or less 
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of the control value accompanied each adminis- 
tration of ACTH; the fall was slower during ad- 
diction. Reduction of the dose of ACTH to 5 or 
214 units did not significantly alter the results. 
Chorionic gonadotropin caused a rise in 17-keto- 
steroid excretion during, or from 1-3 days after, 
the course of injection. Both the milligram in- 
crement and the percentage rise were greater 
during addiction than during the control periods, 
with a slight tendency towards retardation of the 
effects during addiction. Lowered excretion of 
17-ketosteroid during addiction (previously re- 
ported) suggests suppression of adrenal and 
testicular function. Results of the experiments 
show that the adrenal and testis are capable of 
response to specific hormonal stimulation during 
maintained morphine addiction. 


678. Metabolism of 8-C"-adenine by a 6- 
mercaptopurine-resistant strain of Lacto- 
bacillus casei. GERTRUDE B. ELION AND 
Georce H. Hitcuines. Wellcome Research 
Labs., Tuckahoe, N. Y. 

The study of the purine metabolism of a 6- 
mercaptopurine-resistant (MPR) strain of Lacto- 
bacillus casei (Federation Proc. 12: 200, 1953) had 
indicated that this mutant was incapable of using 
hypoxanthine for growth and grew poorly on 
adenine in a folic acid-free medium containing 
thymine. It was postulated that the inhibitory 
action of 6-mercaptopurine in the wild strain 
might be due to interference with the conversion 
of adenine to the guanine moiety of polynucleo- 
tides and that the MPR strain was resistant to 
the action of the antagonist because it did not 
utilize this pathway to any significant extent 
(Exon, SINGER AND Hitcuinas, J. Biol. Chem. 
204: 35, 1953). Both the wild and MPR strain 
have now been grown in the presence of 8-C!#- 
adenine and the supernatant media examined by 
ion-exchange and paper chromatography for the 
accumulation of any possible metabolic inter- 
mediates. The supernatant medium from the 
MPR strain contains large amounts of inosine, 
appreciable amounts of hypoxanthine, and a 
small amount of an adenine nucleotide but no 
free adenine. These compounds also occur to a 
much smaller extent in the medium in which the 
wild strain has been grown. Cell-free extracts of 
L. casei were found to contain an adenosine 
deaminase but to be unable to deaminate adenine, 
adenosine-3-phosphate, adenosine-5-phosphate, 
ADP, ATP or 2,6-diaminopurine riboside. 


679. Structure and properties of alanylala- 
nine isomers. Ertc ELLENBOGEN (introduced 
by Greratp J. Cox). Dept. of Biochemistry and 
Nutrition, Graduate School of Public Health, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

The 4 isomeric alanylalanine peptides (LL, 
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DD, LD, DL) were synthesized, and titration curves 
were obtained on each peptide. These measure- 
ments yielded pK’ values for the ionization of 
the amino and carboxyl groups, and from these 
constants the heats, free energies, and entropies 
of ionization for these groups were calculated. 
The four diastereoisomers can be grouped into 
two pairs of peptides, the optically ‘pure’ (LL, 
pp) and the optically ‘mixed’ (Lp, pL) peptides. 
The physical properties of the ‘pure’ peptides 
differ markedly from those of the ‘mixed’ pep- 
tides, but Lu could not be distinguished from pp, 
nor could Lp be distinguished from pu. Infrared 
spectra, obtained for all peptides, bear out these 
similarities and differences. Attempts were made 
to interpret these findings in terms of all possible 
molecular configurations. These considerations 
suggest that the observed differences might be 
attributed to hydrogen-hydrogen repulsion, re- 
sulting in hindered rotation of the groups im- 
mediately adjacent to the atoms which make up 
the peptide linkage. 


680. Differences between fructose and glucose 
in the Browning reaction. R. C. ELLINGson, 
A. J. MUELLER AND K. S. KEMMERER (intro- 
duced by WarREN M. Cox, Jr.). Mead Johnson 
Research Lab., Evansville, Ind. 

We have been unable to confirm the finding of 
Maillard and others that fructose reacts with 
amino acids (Browning reaction) more rapidly 
than glucose. Solutions of 3 different amino acid 
mixtures at pH 5.3 were heated with fructose or 
glucose at 115° C for 14, 2, 4 and 6 hr. The fruc- 
tose-containing solutions developed less color 
and showed less luss of amino nitrogen and-total 
carbohydrate than the corresponding dextrose 
solution. After 4 hr. the solution containing 
fructose had half the color of the one containing 
glucose and decreased in amino nitrogen and 
carbohydrate content by 0.05% and 0.65% re- 
spectively, as compared with 0.095% and 1.4% 
for the glucose solution. The change in nutritive 
value was determined by administration of the 
solutions by stomach tube to protein-depleted 
rats. Animals receiving the solutions containing 
fructose grew significantly more than those re- 
ceiving the glucose solution. Microbiological 
assays showed greater destruction of tryptophan, 
arginine, histidine, lysine and threonine in the 
glucose solution, 89, 75, 57, 37 and 20%, respec- 
tively, than in the fructose solution, 55, 56, 39, 
22 and 8%, respectively. The results indicate 
that 1) fructose is less reactive with these amino 
acid mixtures than is glucose, and 2) the nutritive 
value of heated solutions of amino acids and 
fructose is greater than that of glucose-containing 
solutions. 
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681. Isolation from urine of ketonic metabo. 
lites of administered corticosterone. Lrwis 
L. ENGEL, PriscrttA CARTER* AND MARJoRIE 
J. Sprincer*. Med. Labs., Huntington Memorial 
Hosp. of Harvard Univ. at Massachusetts General 
Hosp., and the Dept. of Biological Chemistry, 
Harvard Med. School, Boston, Mass. 

The urine of a male patient with rheumatoid 
arthritis who was receiving corticosterone was 
treated with beef liver glucuronidase and a meth- 
ylene chloride extract prepared. The ketonic 
fraction was subjected to a 150 transfer counter- 
current distribution in 50 cyclohexane:50 ethyl 
acetate/30 ethanol:70 water and analyzed for 
formaldehydogenic substances. A _ broad, ob- 
viously inhomogeneous, band was removed and 
subjected to further fractionation on paper in 
the toluene-propylene glycol system of Zaffaroni. 
Four major reducing zones were detected. The 
principal zone consisted of a digitonin non-pre- 
cipitable a-ketol, m.p. 204-206°C which forms a 
diacetate. After acetylation it showed hydroxyl 
absorption in the infrared. After chromic acid 
oxidation of the acetate an 11-ketone band ap- 
peared and the hydroxy] absorption disappeared. 
Direct comparison of infrared spectra of the ace- 
tates excluded allopregnane-3@,118,21-triol-20- 
one and pregnane-3a,21-diol-11,20-dione for the 
original compound and its oxidation product. 
The evidence indicates that the new compound 
is allopregnane-3a,118,21-triol-20-one. A second 
zone was shown by direct comparison of infrared 
spectra to consist of pregnane-3a,21-diol-11,20- 
dione. It is noteworthy that, in contrast to pro- 
gesterone, cortisone and other Cz-steroids, cor- 
ticosterone yields as a major ketonic metabolite 
a compound of the allopregnane series. These 
compounds were not detected in the pre-treat- 
ment control urines. 


682. Antibacterial action of peptides related 
to gramicidin S. BERNARD F. ERLANGER AND 
Louise Goopr. (introduced by G. L. FosveR). 
Dept. of Microbiology, College of Physicians 
and Surgeons, Columbia Univ., New York City. 
Twenty-four-hr. growth curves of a strain of 

Staphylococcus aureus were determined in the 

presence of various concentrations of grami«idin 

S and the synthetic decapeptide t-valyl] L-orni- 

thyl t-leucyl p-phenylalanyl u-prolyl u-valy! L- 

ornithyl -leucyl p-phenylalanyl .-priline 

trihydrochloride (ERLANGER, SACHS AND BRAND, 

J. Am. Chem. Soc. In press). The synthetic «ieca- 

peptide contains the same sequence and <on- 

figurations of amino acids as gramicidin § but is 
not cyclic. It was found that the decapepti:':: at 
concentrations 30X higher than gramicidin § had 
comparable antibacterial activity. Other sim))ler, 
related peptides, including the pentapeptide L- 
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valy! u-ornithyl t-leucyl p-phenylalanyl L- 
proline dihydrochloride were devoid of activity. 
Similar studies were carried out with Escherichia 
coli. 


683. Effect of thyroidectomy and thyroxine 
on succinoxidase system. RonaLp W. Esta- 
pRooOK, Harotp A. NEUFELD AND W. BuRKETT 
Mason (introduced by W. S. McCann). Dept. 
of Biochemistry, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
Succinoxidase, succinic dehydrogenase, and 

cytochrome oxidase activities were determined 

on phosphate homogenates of hearts obtained 
from thyroidectomized pigs and their unoperated 
litter mates. In the presence of excess cytochrome 

c, preparations from the hearts of the thyroidec- 

tomized animals showed a 20-25% decrease in 

succinoxidase activity as compared to the prep- 
arations from the normals. Manometric deter- 
minations of succinic dehydrogenase and 
cytochrome oxidase indicated no difference in 
activity between the preparations from the nor- 
mal and thyroidectomized animals. At sub- 
optimal concentrations of exogenous cytochrome 

c, both the succinoxidase and cytochrome oxidase 

assays indicated a lower level of endogenous 

cytochrome c in the preparations from the thy- 
roidectomized animals. A cytochrome c deficiency 
in thyroidectomized animals has previously been 

reported by Drabkin (J. Biol. Chem. 182: 335, 

1950). Thyroxine, over the concentration range of 

10 to 10-5 m, produced no effect on either prep- 

aration from pig heart after these homogenates 

had been stored at 4° C for 12 hr. or more. At 

concentrations of thyroxine above 2.8 xX 10° M, 

inhibition of the total succinoxidase system was 

observed, reaching a 50% inhibition at 2.8 xX 

10“ m thyroxine. Thyroxine added to fresh prep- 

arations of hearts from normal rats, employing 

the experimental conditions used by Gemmill 

(Am. J. Physiol. 170: 502, 1952), caused a stimula- 

tion of succinoxidase activity. However, a like 

degree of activation was obtained when calcium 
ions (3 X 10 m) replaced the thyroxine. It is 
suggested that thyroxine may, like calcium, act 
indirectly by lowering the concentration of 
oxalucetate, a succinoxidase inhibitor, possibly 
by stimulating DPNase activity or by catalyt- 
ically causing the decomposition of oxalacetate. 


684. Comparison of the half-wave potential 
vs. pH curves for thyroxine and related 
compounds. Henry E. Evert (introduced by 
Jack Gross). Dept. of Biochemistry, State 
Univ. of New York at New York City, Brooklyn, 
N.Y, 

With the aid of a Leeds and Northrup, Type E, 
electrochemograph a polarographic study has 
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been made of the E}-px curves for p.L-thyroxine, 
3,5,3’-triiodothyronine, 3,5-diiodotyrosine. Cer- 
tain characteristic differences have been noted in 
the E}-px curves which are believed to be related 
to the chemical structure and to the oxidation- 
reduction characteristics which are exhibited by 
these compounds. For example, if one compares 
the E}-px curve for KIO; with that obtained for 
pL-thyroxine in the pH range, 8.5-11.5, a portion 
of the thyroxine plot appears to have a line in 
common with the KIO; plot. It was also noted 
that 3,5 diiodotyrosine does not give this partic- 
ular line. In agreement with the data of Borrows, 
Hems and Page (J. Chem. Soc. 845: 204, 1949) 
tyrosine gave no polarographic wave, which in- 
dicates that changes in the oxidation state of 
iodine is responsible for the observed effects. 
The question as to the mechanism of the reduc- 
tion at the dropping mercury electrode is still 
an open one. Further experiments are in progress 
in order to gain more information concerning the 
oxidation states of the iodine atom in relation to 
the observed waves. The possibility of the forma- 
tion of an iodonium salt with metals may offer 
an explanation for some of the reactions in- 
volved. Colichman and Maffei (J. Am. Chem. 
Soc., 74: 2744, 1952) have studied the polaro- 
graphic behavior of the diphenyliodonium salts. 
It is of interest that the E}-pxH curves for pL- 
thyroxine and for the diphenyliodonium salts 
give a comparable EF} of —1.24 v at pH 7. 


685. Inhibitory effect of D-aspartic acid on 
growth of Neurospora crassa. JAMES L. Fair- 
LEY (introduced by MArtEr Dye). Kedzie Chem- 
ical Lab., Michigan State College, East Lansing. 
The growth of a wild-type strain of the mold, 

Neurospora crassa, was found to be inhibited by 

p-aspartic acid. The addition of 5 mg of this com- 

pound to 25 ml of a basal medium containing 
glucose (2%), biotin (0.4 wg/l), and inorganic 
salts depressed growth to about 50% of the con- 
current controls for a 6-day growth period. Vari- 
ations in the biotin level produced no significant 
deviation in the extent of inhibition. The lowered 
growth was not due to a delay in the onset of 
multiplication of the mold, as controls and test 
flasks produced almost equal amounts of myce- 
lium when the incubation period was shortened 
to 3 days. L-aspartic acid successfully counter- 
acted the inhibitory effect of the p-isomer, a 
molar ratio of 4 to 1 being required to restore 
normal growth. Various other compounds related 
to the Krebs cycle, succinic, fumaric, malic, and 
glutamic acids, caused reversal of the inhibition 
as efficiently as L-aspartate. None of these com- 
pounds stimulated growth of the mold in the 
absence of p-aspartate. These findings provide an 
exception to the generalization that those p- 
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amino acids which are inhibitory are isomers of 
amino acids ‘essential’ for the organism involved. 


686. Fenton’s reagent as radiomimetic agent, 
using alginic acid as model. Rosert N. 
Feinstein. USAF Radiation Lab. and Bio- 
chemistry Dept., Univ. of Chicago, Chicago, Ill. 
We have previously demonstrated that both 

sulfur and nitrogen mustards, when tested 

against alginic acid as a model, do not behave in 

a perfectly radiomimetic manner. They some- 

times decrease the viscosity of the solutions, as 

x-radiation invariably does, or they caused in- 
creased viscosity, even gelation, depending on 
the relative concentrations of alginate and of 
mustard. Because of the frequently postulated 
mechanism of hydroxyl radicals being at least 
partially responsible for radiation effects, we 
have investigated the effects on the alginate 
system of hydroxyl radicals generated by Fen- 
ton’s reagent (FeSO, + H,O.-). In the absence of 
ferrous ion or H,Q2, the viscosity of the alginate 
solutions is quite stable. 10-? m H,O2 will cause 
an appreciable (13%) reduction in viscosity even 
in the absence of FeSO,; 10-4 m FeSO, in the 
absence of H.O. causes a 21% reduction in vis- 

cosity. The combination of 10-3? m HO. and 1074 

M FeSO, causes a reduction in viscosity of 84%. 

This is in harmony with work done elsewhere on 

the effect of Fenton’s reagent on the viscosity of 

nucleoprotein solutions. 


687. Triethylenephosphoramide (TEPA) in 
malignant melanoma. JoHN B. FiEvp. Dept. 
of Medicine, Univ. of Southern California School 
of Medicine and Los Angeles County Hosp., Los 
Angeles. 

Several reports have indicated that TEPA 
possessed some carcinolytic action and actually 
induced visible improvement in patients with 
malignant melanoma. The drug, in oil, was given 
in daily intramuscular injections to the limits of 
leukopenia. Twenty-three patients were studied 
from 1-8 mon. Only 1 had the disease apparently 
limited to the primary site. The patient, terminal 
with a mediastinal melanoma, venal caval com- 
pression and asphyxiation unaffected by a course 
of HN. 1 mon. previously, emerged from coma 
after 1 wk. of treatment and was able to leave 
the hospital 3 wk. later with obvious tumor re- 
gression. A second course of treatment after 
several weeks produced some reduction in symp- 
toms. Palliation lasted about 4 mon. Two pa- 
tients have apparent arrest or inhibition of 
isolated pulmonary metastases after 8 mon., 
another had partial regression of some subcu- 
taneous nodules although new nodules appeared 
during treatment, and 1 patient with proven 
intracranial metastasis has had arrest of progres- 
sion of neurological symptoms and papilledema 
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over 7 mon. although skin lesions have been 
noticeably unaffected. The remaining 18 patients 
with widespread and parenchymal metastases 
have had no detectable improvement, the disease 
advancing at the pre-treatment rate. It would 
appear that therapy with TEPA for palliation 
might be of benefit but only in few selected in- 
stances. Studies with TEPA and other chemo- 
therapeutic agents on the Harding-Passey mela- 
noma are in progress and will be _ reported 
elsewhere. (Supported by grants from the Natl. 
Insts. of Health, PHS, Damon Runyon and Rus- 
sell Thompson Memorial Funds.) 


688. Comparison of chylomicrons with ultra- 
centrifuge fractions and effect of heparin 
and a synthetic heparinoid. JoHN B. Fie.p, 
WILLARD J. Zinn* AND GEORGE C. Grirritu.* 
Dept. of Medicine, Univ. of Southern California 
School of Medicine and Los Angeles County 
Hosp., Los Angeles. 

The present study was designed to compare the 
ultracentrifuge lipoprotein fractions and chylo- 
micronemia. The serum fat emulsification ex- 
pressed as chylomicron index (percentage of 
dark-field visible fat droplets measuring 0.3-0.5 
microns, or greater) was determined in the fast- 
ing state and after a fat meal. The influence of 
heparin and a synthetic heparinoid Treburon 
was also assayed. Twenty-nine hospitalized pa- 
tients with a variety of disorders were selected. 
First a comparison was made of the immediate 
response of all the Svedberg flotation fractions 
(12-20, 20-35, 35-100) and lipomicronemia as 
counted by dark-field illumination. This was 
done in a prolonged fasting state, 3 hr. following 
a 20 gm fat meal, and finally 30 min. after the 
second sampling when heparin or Treburon were 
given parenterally. The patients alternately re- 
ceived the fat meal and one drug on one day, the 
same meal and the other drug the next day. 
Secondly, observations on the changes in the 
same serum fractions were made following re- 
peated administration on the 2 anticoag:ilants 
over 1 wk. It was found that both hepari’. and 
Treburon significantly reduced the Sve ‘berg 
flotation fractions as well as the chylor:icron 
index following a fat meal. Whereas Sf ° 3-100 
fractions were equally and sharply depress: by 
both agents, a more profound suppression 0’ |ipo- 
micronemia and Sf 12-35 particles fo! »wed 
heparin than occurred with Treburon. ‘hen 
given repeatedly to patients from whom only 


fasting specimens were obtained, Treburo: 5ig- 


nificantly reduced all the Svedberg aggrega' 's 45 
well as the chylomicron index while hepari: had 
little effect. It appears that the chylom cron 
index roughly and most closely parallele: the 


alterations in the Sf 12-35 fractions. 
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689. Stimulation of ferritin biosynthesis by 
iron, RicHarp A. FINEBERG* AND Davin M. 
GicENBERG. Dept. of Physiological Chemistry, 
Ui iv. of California Med. School, Berkeley. 

The mechanism of the stimulation of ferritin 
bios\ nthesis by iron was studied in guinea pigs 
with tracer experiments aided by immunochemi- 
cal methods. Ferritin, for use in preparation of 
antiserum, was isolated from guinea pig liver es- 
sentiilly by Laufberger’s method. Crystallization 
coulii be induced only with less than 0.01 m Cdtt, 
whicli is many times lower than the reported 
optimum (for other species). Stimulation of net 
ferritin synthesis by iron injection was con- 
firmed in guinea pigs by the quantitative pre- 
cipitin test. In the presence of continuous protein 
turnover, iron could exert this effect simply by 
depressing catabolism. Actual stimulation of 
synthesis, however, was demonstrated by in- 
jection of C'*-labeled amino acids into normal 
and iron-treated animals, and quantitative 
serological isolation of liver ferritin for C4 analy- 
sis. An average 5-fold stimulation of incorpora- 
tion was observed. The absence of any effect on 
non-ferritin proteins rules out any aberration by 
iron of labeled precursor pools, and permits the 
assumption that the C'‘ incorporation rates re- 
flect synthesis rates. To test the possibility that 
formation of the protein moiety depends upon 
incorporation of iron during synthesis, the 
labeled ferritin in vivo experiments of different 
durations was subjected to ultracentrifugal frac- 
tionation. The serologically isolated ferritin 
fractions were analyzed for C!4, N, and Fe. In 
experiments of short duration, the C'4/N ratios 
were highest in fractions with lowest Fe/N ra- 
tions, suggesting that apoferritin is the initial 
product of synthesis, the iron being attached 
later. (Aided by a grant from the Natl. Heart 
Inst., PHS.) 


690. Reductive pathway for pyrimidine me- 
tabolism in rat. Kay FInk AND CHARLES 
McGaueuey.* Dept. of Biophysics, School of 
Medicine, Univ. of Calif., Los Angeles, and 
Investigative Medicine Service, VA Hosp., 
Long Beach. 

Pyrimidines, dihydropyrimidines, 8-ureido 
acids, and B-amino acids or amides were given 
ip. to rats, and the subsequent 24-hr. urine 
spec'mens were analyzed chromatographically 
for ie presence of these compounds. Following 
dihy lrothymine (DHT) administration, DHT, 
8-ur:idoisobutyric acid (BUIB), and B-aminoiso- 
butyric acid (BAIB) were excreted to about the 
sam extent. A greater proportion of the injected 
com'.ound was excreted unchanged and less than 
half 4s much urinary BAIB was observed after 
inje-:ion of BUIB, as compared with values ob- 
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tained after DHT. Traces of urinary DHT were 
detected after BUIB administration. Although a 
small amount of BAIB was seen after thymine 
was given, DHT and BUIB were not observed. 
Dihydrouracil (DHU) administration resulted 
in detectable excretion of B-ureidopropionic acid 
(BUP) but not of B-alanine. After injection of 
BUP, uracil, the B-amino acids and their amides, 
only the unchanged compounds were detected 
in the urine. In a similar study of the metabo- 
lism of these compounds in vitro by rat liver 
slices, evidence for the following reactions was 
obtained: moe <— DHT = BUIB — ares 





and Uracil — DHU = BUP -— fB-alanine. The 
enzymes responsible for the dihydropyrimidine @ 
6-ureido acid — B-amino acid reactions occur in 
the supernatant (S:) fraction of liver homoge- 
nates prepared in isotonic sucrose and fractionated 
by high speed centrifugation. (Supported in part 
by Cancer Research Funds of the Univ. of Cali- 
fornia and by a research grant, C-1669, from the 
Natl. Cancer Inst. Natl. Insts. of Health, PHS.) 


691. Chromatographic detection of pyrimi- 
dine reduction products: microbiological 
application. R. M. Fink, R. E. Ciine* anp 
H. M. G. Kocu. Dept. of Physiological Chem- 
istry, School of Medicine, Univ. of Calif., Los 
Angeles, and Investigative Medicine Service, 
VA Hosp., Long Beach. 

Ps. aeruginosa (ATCC 9027) grew rapidly in 
media containing only non-nitrogenous salts, 
glucose, and either thymine or uracil. After 2- 
dimensional chromatograms of inoculated media 
were developed with phenol and a butanol mix 
ture, ultraviolet light showed the original pyrimi- 
dines, ninhydrin revealed the presence of the 
corresponding 8-amino acids (8-aminoisobutyric 
acid or B-alanine, resp.), and a subsequent spray 
of n/2 NaOH, followed by 0.06 N p-dimethyla- 
minobenzaldehyde (PDAB) in 1 n HCl, detected 
the corresponding dihydropyrimidines and £- 
ureido acids. The PDAB test gave visible yellow 
spots with a few millimicromoles of ureido acids 
initially present in paper chromatograms or 
formed there by alkaline hydrolysis of dihydro- 
pyrimidines. PDAB color development varied 
with humidity but could be standardized for 
rough quantitative studies. Removal of glucose 
from pyrimidine media resulted in poor growth 
and barely detectable reduction, while dihydro- 
pyrimidines or 8-amino acids supported rapid 
growth without glucose. Slight reversibility of 
pyrimidine reduction was suggested by the find- 
ing that recrystallized dihydrothymine (DHT) 
showed growth promoting action for folic acid 
deficient Str. faecalis (ATCC 8043) equivalent to 
that shown by thymine at about 1/800 of the 





208 


DHT concentrations employed. (Supported in 
part by a research grant, C-1669, from the Natl. 
Cancer Inst., Natl. Insts. of Health; PHS, and 
by Cancer Research Funds of the Univ. of Cali- 
fornia.) 


692. Serum proteins of choline-deficient 
rats—effect of an L-cystine supplement. 
Marie A. FiscHer (introduced by R. H. Mc- 
Coy). Biochemistry Dept., Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 

In young, male rats addition of L-cystine to a 
choline deficient diet increases mortality and 
liver fat deposition and causes the kidney lesions 
to appear earlier. A greater proportion of the 
kidneys hemorrhaged but there was no differ- 
ence in kidney weights. Addition of vitamin By 
and folic acid to the cystine containing and con- 
trol diets abolished the effect of L-cystine on liver 
fat. Serum albumin changes in cystine-fed and 
control rats were similar. Kidney damage and 
morbidity coincided with increased synthesis of 
albumin. The severity of the kidney lesions was 
judged from the quantities of a- and ae-globulin 
in the sera. When vitamin By and folic acid were 
not incorporated in the diets the electrophoretic 
areas of both a-globulins were larger in the 
cystine-fed than in the control rats. When the 
vitamins were administered the concentration 
and appearance of the a-globulin peak gave 
evidence that only a borderline deficiency had 
been induced. Elevation of £,-globulin is un- 
related to the destruction of kidney tissue for 
cystine had no effect on the rise which was previ- 
ously shown to occur in choline deficient males. 
The changes in y-globulin are similar to those of 
albumin. Impaired protein synthesis seems to be 
reflected in the concentrations of both serum 
proteins. 


693. Incorporation of radioactive formate 
into inosinic acid by fractions of pigeon 
liver extract. Jorn G. Fuaxs,* Jutes A. 
GLADNER* AND JoHN M. Bucuanan. Div. of 
Biochemistry, Massachusetts Inst. of Technology, 
Cambridge. 

Previous experiments have shown that there is 

a preferential incorporation of formate into posi- 

tion 2 of the purine base of inosinic acid under 

certain conditions in pigeon liver extracts and 
that the citrovorum factor may stimulate this 
reaction several-fold (BucHANAN, J. M. Anpb 

M. P. Scuutman, J. Biol. Chem. 202: 241, 1953). 

These extracts have now been fractionated with 

ethanol. One fraction was precipitated between 

15-30% ethanol (Fraction 1) and a second be- 

tween 30-45% (Fraction 2). The incorporation of 

radioactive formate into the purine ring is ac- 
complished by either fraction, although radio- 
active glycine is not so utilized. Either fraction 
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exhibits, however, a different behavior in the 
presence of supplementary factors. In the pres- 
ence of boiled juice there is a stimulatory effect 
of the citrovorum factor on the incorporation of 
formate when the reaction is catalyzed by Frac- 
tion 1. In contrast the citrovorum factor exhibits 
an inhibitory effect on this incorporation when 
the reaction is catalyzed by Fraction 2. In the 
absence of added citrovorum factor there is a 
considerable reduction of the total incorporation 
of formate when both fractions are incubated 
together. In the presence of the citrovorum fac- 
tor, however, such an inhibition does not occur 
and in fact in several experiments a synergistic 
effect was observed. 


694. Threonylphosphoserylglutamic acid iso- 
lated from pepsin. MARTIN FLAVIN (intro- 
duced by Miuton SitverMAN). Lab. of Cellular 
Physiology, Natl. Heart Inst., NIH, Bethesda, 
Md. 

The previous application to ovalbumin 
(FLavin, Nature. In press) of a simple procedure 
for isolating and identifying small phosphopep- 
tides in partial hydrolysates of phosphoproteins, 
has been extended to pepsin (suggested by Dr. 
C. B. Anfinsen). A 4-day, 11 n HCI, 37°C hydroly- 
sate of 2 gm of 2X crystallized, Worthington 
pepsin, containing 0.94 mole of phosphorus/mole 
(34,500 gm) of protein, was evaporated to dryness 
in vacuo, and washed with water through a large 
bed of Dowex-50 (H+ form, 200-400 mesh). All of 
the major components of the resulting strongly 
acidic peptide fraction were shown to contain 
phosphorus, when paper chromatograms were 
sprayed with ninhydrin, followed by ammonium 
molybdate solutions. Paper electrophoresis in 
0.1 N acetic acid resolved the mixture into O- 
phosphoserine, an apparently homogenous pep- 
tide containing amino-terminal threonine (by 
the DNFB method) as well as phosphate and 
comparable amounts of serine and glutamic acid, 
and a third component which could then be re- 
solved, by paper chromatography, into threonyl- 
phosphoserine and phosphoserylglutamic acid. 
Failure to detect phosphothreonine is additional 
evidence for the structure of the tripepti:'e as 
threonylphosphoserylglutamic acid. Since, as 
with ovalbumin, ample amounts of the pe} ‘ides 
containing serine-amino peptide bonds were 
isolated, the usual acid lability of these !:onds 
must be abolished by esterification of the s: ine. 
At present, the esterification of phosphate \ th 4 
serine adjacent to a dicarboxylic amino a: ‘d is 
the only feature obviously common to pc. sil, 
ovalbumin, and casein. 


695. Stable cholinesterase preparation: 4 
laboratory standards of activity. Joser:: H. 
FLEIsHER, SusAN F. Spear AND Exeance J- 
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Pore (introduced by Wiiuram H. SuMMER- 

son). Enzyme Chemistry Branch, Chemical 

Corps Med. Lab., Army Chemical Center, Md. 

Tie use of a variety of methods (colorimetric, 
titrimetric, manometric, etc.) for the determina- 
tion of cholinesterase activity in different labo- 
ratovies has made it desirable to develop stable 
standards of enzymatic activity for intercompari- 
son. Solutions of purified bovine erythrocyte 
cholinesterase were dried on filter paper in such 
amounts that subsequent elution would yield ac- 
tivities suitable for direct measurement. The 
effects of humidity, temperature of storage, and 
addition of stabilizers on the recovery after 
elution and the stability of the dried prepara- 
tion were studied. Buffered preparations, con- 
taining 0.5% hemoglobin to delimit the area of 
spreading, and 0.1% gelatin as a stabilizer, 
yielded only 50% of the applied activity upon 
elution after drying. Higher concentrations of 
gelatin increased the yield to 80%; however, a 
gradual decrease in activity on prolonged storage 
took place. Bovine albumin (4%) is a better 
stabilizer and has yielded recoveries of 95% of 
the applied activity after storage in the cold for 
8 wk. 


696. Effect of liver on metabolism of ‘thy- 
roxine and triiodothyronine. Eunice V. 
FLock AND JEssE L. Botuman.* Mayo Fndn. 
Rochester, Minn. 

Radioactive J/-thyroxine and _ l[-triiodothy- 
ronine have been administered intravenously to 
normal and eviscerated rats, and to rats with 
lymphatic and biliary fistulas. The distribution 
of these iodine compounds and their degradation 
products in body fluids and tissues have been 
studied. Approximately 14 of the radioactivity 
administered either as thyroxine or triiodothy- 
ronine was excreted in the bile within 12 hr. As 
many as 8 discrete radioactive bands were found 
on paper chromatograms of this bile. The prin- 
tiple compound was the conjugate of either 
thyroxine or triiodothyronine, depending on 
which had been administered. Both conjugates 
were hydrolyzable by 6-glucuronidase. Inorganic 
iodide was the next most abundant radioactive 
substance found in the bile. As much I'*! ap- 
peared in the urine of normal rats in 6 hr. after 
the administration of triiodothyronine, as in 
I8hr. after the administration of thyroxine. Most 
of this idoine was excreted as inorganic iodide. 
Much less I'! was excreted in the urine of evis- 
cera'ed rats, and a large portion of this was 
excreted as the substance administered. The 
radioactivity present in plasma and tissues 6 hr. 
after the administration of triiodothyronine, and 
18 hr. after the administration of thyroxine, was 
2-3 times greater in the eviscerated rats than in 
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the normal rats. More I'*! was present in the 
plasma and liver of normal rats 18 hr. after the 
administration of thyroxine than at 6 hr. after 
the administration of triiodothyronine. Some 
deiodination of thyroxine did occur in the ab- 
sence of the liver as shown by the appearance of 
inorganic iodide as well as triiodothyronine in 
chromatograms of the plasma and tissues. Deio- 
dination of triiodothyronine proceeded much 
more rapidly than that of thyroxine. 


697. A simple method for preparation of total 
pure lipide extracts from brain. Jorp! 
FoicnH, Marsorie Legs* anp G. H. SLoAne- 
STanLEY.* McLean Hosp., Waverley, and Har- 
vard Med. School, Boston, Mass. 

The method of Folch et al.- (J. Biol. Chem., 
191: 833, 1951) has been modified. Brain tissue is 
homogenized with 19 ml 2:1 chloroform: methanol 
v/v per gram tissue. To the filtrate is added 4 
its volume of water, and the liquids mixed thor- 
oughly. On standing or by centrifugation, the 
system separates into 2 phases with no interfacial 
fluff. The upper methanol-water phase contains 
all of the nonlipide contaminants, about 80% of 
the strandin, and <0.5% of the lipides from the 
original extract. The lower phase is mainly chlo- 
roform and contains essentially all the tissue 
lipides other than strandin. It can be taken to 
dryness without foaming and without splitting 
of the proteolipides. An unexpected finding was 
that, on equilibrating the lower phase with an 
equal volume of a mixture of the same solvent 
composition as the original upper phase (but 
otherwise free of solutes), the partition coeffi- 
cient of the lipides between the 2 phases appar- 
ently changed more than tenfold, in that 6-7% of 
the lipides was now found in the upper phase. 
This change has been found to result from the 
presence of 0.05% inorganic salts in the original 
upper phase. Investigation of this effect has 
shown it to be an exponential function of salt 
concentration, and to be produced by NaCl, 
KCl, CaCk and MgCh, alone or in combination. 
As little as 10-4 m CaCl, reduces the amount of 
lipide in the upper phase by 28%. 


698. Electrophoretic patterns of serum and 


reconstituted chloroform-extracted lyo- 

philized serum. J. C. Forspes anv P. C. 

Taytor.* Dept. of Biochemistry, Med. College 

of Virginia, Richmond. 

Previous work showed that only a small per- 
centage of the total cholesterol was removed 
when the serum of young male subjects was 
lyophilized and extracted with cold chloroform 
for a 3 or 24 hr. period. The 3-hr. extraction value 
was 40 mg/100 ml or less in over 98% of 440 sub- 
jects between the ages of 17-25 years. The per- 
centage of subjects with higher extraction values 
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tended to increase with increasing age, the high- 
est percentage of normal subjects with elevated 
extractions being found in the group 46 years of 
age and older. Professional and business men 
tended to have higher extractions than men of 
comparable age of lower income groups. Patients 
with coronary infarction, or atherosclerotic heart 
disease showed a still higher percentage of sub- 
jects with elevated extraction values. The data 
to be presented show that the electrophoretic 
migration of the serum proteins on paper appar- 
ently was not affected by the extraction proce- 
dure. This was the case whether the chloroform 
removed a normal amount or a large percentage 
of the total cholesterol of the serum. Data on the 
cholesterol distribution along the paper strip 
after electrophoresis of sera with high or normal 
extraction values will also be presented. 


699. Yeast in prevention of hemolysis by 
dialuric acid. M. Forses*, T. J. MENDE*, F. 
W. ZILLIKEN* AND P. Gyérey. Lobund Inst., 
Univ. of Notre Dame, South Bend, Ind. and 
Dept. of Pediatrics, School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

Increasing the yeast content of a necrogenic 
diet from 18-40% decreases the incidence of liver 
necrosis in rats and over a period of 3-4 months 
gradually restores resistance to the red blood 
cells of the surviving rats against the hemolytic 
action of dialuric acid in vitro. The susceptibility 
to hemolysis of red blood cells of rats on necro- 
genic diet kept alive by supplements of cystine 
is reversed by feeding a diet containing the 
higher level of yeast. These observations suggest 
the existence in yeast of factors having vitamin 
E-like action. a-Tocopherol added in vitro to red 
blood cells of vitamin E deficient rats protects 
them from hemolysis by dialuric acid. A chro- 
matographic fraction of extracts of the non- 
saponifiable material of yeast was found to have 
on dry weight basis a protective action several 
times greater than that of a-tocopherol. The 
active material has been obtained in crystalline 
form after high vacuum distillation; it does not, 
like tocopherols, require addition of Tween for 
solubilization in the hemolysis test. It gives an 
Emmerie-Engel color reaction at least two-fold 
that of a-tocopherol and has an absorption maxi- 
mum at 272 mu. 


700. Thionophosphatase. I. S. Forrest*, A. 
GRAUVER* AND C. NeEuBera. Dept. of Biochem- 
istry, New York Med. College and Madison 
Fndn., New York City. 

Currently, the following are considered the 


basic types of phosphatases: phospho-mono- 
esterase, phospho-di-esterase, pyro-phosphatase, 
meta-phosphatase, tri-phosphatase, acyl-phos- 
phatase and phosphaminase. All substrates in- 
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vestigated to-date in view of phosphaiase 
activity, have been derivatives of monop)iios- 
phoric acid, condensed phosphoric acids, or sub- 
stituted derivatives thereof. To round out the 
data on biochemically significant phosphatases, 
we investigated substrates of basically different 
structure, i.e. esters of sulfur containing phos- 
phoric acids. According to whether 1 or more of 
the 4 oxygen atoms of monophosphoric acid have 
been replaced by sulfur, various basic types of 
derivatives are obtained. They are more or less 
readily disintegrating compounds but their esters 
are stable substances. The 3 phenyl esters of 
thionophosphoric acid were investigated: mono- 
and di-phenylthionophosphate were found to 
undergo enzymatic hydrolysis whereas the tri- 
phenyl derivative proved resistant. Convention- 
ally prepared aspergillus oryzae extract was used 
as enzyme material. The enzymatic cleavage of 
mono- and di-phenyl-thionophosphate yielded 
phenol but no phenylmercaptan. Experimental 
data had shown that sulfur and oxygen may 
change their places in partially sulfur substituted 
phosphoric esters. Hence this possibility had to 
be considered. The fact, however, that phenol 
and not thiophenol was obtained by enzymatic 
action on the thionophosphate esters, seems in- 
dicative of their true thiono-structure. The re- 
sulting phenol was characterized by its typical 
color reactions, determined quantitatively by 
iodometry and isolated as tetra- bromine deriva- 
tive. The extremely labile free thionophosphoric 
acid was identified by its characteristic reactions 
with heavy metal salts. Compounds with com- 
bined active phosphorus and sulfur groups may 
be of biochemical interest. Some phosphatases 
are classified among the SH—enzymes, thioctic 
acid (Calvin) is involved in the phosphory!ation 
cycle of photosynthesis. According to Lynen, 
phosphorylation of coenzyme A seems concciva- 
ble. Sulfur substituted phosphoric acid deriva- 
tives are among the . ~st powerful insecticides. 


701. Monoamines as substrates of diamine 
oxidase. J. R. Fouts (introduced by !. S. 
Fospickx). Dept. of Biochemistry, Northu: stern 
Univ. Med. Schoo!, Chicago, Ill. 

It has been shown (Federation Proc. 12. 295, 
1953) that, in contrast to the classical conce;'t of 
oxidative deamination, less than one atom of 
oxygen is required for the liberation of one : ole- 
cule of ammonia from cadaverine by di: :aine 
oxidase (DO). The following explanation o! ‘his 
deviation was given: the DO molecule acts ‘3s 4 
hydrogen acceptor and the hydrogen, wit!: the 
help of a second enzyme, is transferred in ‘tro 
to oxygen under formation of hydrogen pero: ‘de. 
By suppressing the second step, e.g. by ate rin 
and iproniazid, the products of the first »'ep, 
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ami! oaldehyds, serve as acceptors and are thus 
converted into amino-alcohols by DO. This en- 
sym, therefore, seems to activate not only 
dian ines, but also monoamines. Since the hy- 
drox’| group belongs to the pseudohalogens, 
other members of a Grimm series of pseudo- 
halovens were synthesized (H.N(CH:);X, X = 
Br, JH, NH, CH;), and tested with conven- 
tion: | manometric methods as substrates of a 
partially purified DO from hog kidney. The 
prep.ration did not contain monoamine oxidase. 
Although these compounds were deaminated 
more slowly than cadaverine, they were attacked 
at easily measurable rates. The degradation is 
blocked by semicarbazide and aminoguanidine 
at typical concentration ranges. These and other 
results prove that DO attacks certain mono- 
amines and support the DO model given above. 
They also caused the re-evaluation of the differ- 
entiation of amine oxidases (Zeller, Barsky, 
Berman, and Fouts, ACS-Meeting 1954). (Sup- 
ported by a research grant (G-3201) from the 
Natl. Insts. of Health, PHS.) 


702. A new route for pyrimidine nucleoside 
synthesis. Jack J. Fox, NAISsHUN CHANG AND 
Joun Davo. (introduced by GrEorGE Bos- 
WoRTH Brown). Sloan-Kettering Inst. for 
Cancer Research, New York City. 


It has long been known that silver derivatives 
of certain purines may be condensed with halo- 
genoacetyl sugars to form the corresponding 


acetylated nucleosides. Metal derivatives of 
pyrimidines (i.e. uracil, 2-thiouracil, cytosine, 
ete.) have, however, led to acid-labile conden- 
sates with halogenoses which indicates that only 
0-glycosides of the pyrimidine bases were formed. 
As a consequence, the method developed by Hil- 
bert and Johnson (involving the condensation of 
halogenoses with 2,4-dialkoxypyrimidines, J. 
Am. Chem. Soc. 52: 4489, 1930) has been uni- 
versally employed for pyrimidine-N!-glycoside 
synthesis. It was recently reported (DAVOLL AND 
Lowy, J. Am. Chem. Soc., 73: 1650, 1951) that 
monochloromercuri-derivatives of certain purines 
may be employed to greater advantage in the 
synthesis of purine nucleosides. With the hope of 
providing a new route for pyrimidine nucleoside 
synthesis, we prepared the chloromercuri-deriva- 
tives of several pyrimidines and condensed these 
in anhydrous xylene with halogenoses under 
relu. temperatures. Thus, monochloromercuri- 
thymine and acetobromoglucose gave a 1-D- 
letra vcetylglucopyranosylthymine (I) in ~50% 
yield. Hydrolysis of (I) in methanolic HCl gave 
gluecpyranosylthymine. Xylopyranosylthymine 
was similarly prepared from the appropriate 
halo; enose. Both these nucleosides were identical 
with those prepared by the Hilbert and Johnson 
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procedure as determined by melting points, 
mixed-melting points and detailed spectrophoto- 
metric behavior. Condensation of the mono- 
chloromercuri derivative of 2-thiouracil with 
acetobromoglucose followed by acid hydrolysis of 
the syrupy intermediate gave 1-D-glucopyrano- 
syl-2-thiouracil (II) (a ‘2-thiouridine’ analogue) 
though in lower yield. Jeener and Rosseels (Bio- 
chim. et biophys. acta, 11: 488, 1953) recently in- 
dicated that a 2-thiouridylic acid may be present 
in the pyrimidine nucleotide-containing hydrol- 
yzate of tobacco mosaic virus isolated from 
leaves cultured with 2-thiouracil. The ultraviolet 
absorption spectrum of (II) is of interest since it 
may serve as a model for the characterization of 
this 2-thiouracil containing derivative. 


703. Amnhydrocopolymerization of amino 
acids under the influence of hypothetically 
primitive terrestrial conditions. SIDNEY W. 
Fox anp Mavis MIppLEBROOK*. Jowa Agri- 
cultural Exper. Station, Ames. 

Experiments have been designed to help permit 
extrapolation of concepts of molecular evolu- 
tion (Am. Naturalist 87: 253, 1953) backward to 
zero time. Although more highly yielding methods 
of obtaining amino acid anhydropolymers are 
known (KatcHatski, Adv. Prot. Chem. 6: 123, 
1951) there were chosen for this work conditions 
which are probably more closely akin to those 
in effect in primordial synthesis. A number of 
these syntheses was carried out without the elec- 
trical discharge that has been employed in simu- 
lating the primitive synthesis of amino acids 
themselves (MILLER, Science 117: 528, 1953). 
Initial studies have involved heating 1 or 2 un- 
substituted amino acids at 200° for 44 to 3 hr. 
With equimolar combinations from pu forms of 
aspartic acid, leucine, valine and phenylalanine, 
appreciable proportions of acetone-soluble tars 
were formed, in addition to polymers which, after 
dialysis or washing, yielded assayable amino 
acids upon hydrolysis. Aspartic acid yielded 
anhydrocopolymer more readily, with far less 
tar, than the more neutral phenylalanine under 
the same conditions. In anhydrocopolymers of 
leucine or valine with either aspartic acid or 
phenylalanine, the proportion of leucine was 
found to be greater than that of valine. This 
type of effect appears to be related to the results 
of experimental comparisons of leucine and valine 
in enzymic synthesis of anilides and to the known 
composition of proteins (Arch. Biochem. 35: 419, 


1952). 


704. Effect of triton WR-1339 on cholesterol 
synthesis in the rat. Ivan D. Frantz, Jr. 
AND BreveRLY T. HINKELMAN*. Cardiovascular 
Research Lab., Dept. of Medicine, Massachusetts 
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General Hosp., Boston and Harvard Med. School, 

Boston, Mass. 

We have presented evidence previously which 
indicated that the rise in serum cholesterol 
which follows obstruction of the common bile 
duct is accompanied by a large increase in the 
rate of cholesterol synthesis in the liver (J. 
Exper. Med. 99: 43, 1954). In the present experi- 
ments, we have studied the effect on cholesterol 
synthesis of the injection of Triton WR-1339, a 
detergent known to cause the concentration of 
serum cholesterol to rise. 100 mg of Triton was 
injected intravenously into rats. 24 hr. later, 
C'4-carboxyl-labeled sodium acetate was injected 
intraperitoneally, and after 1 hr. the rats were 
sacrificed. The specific activity of the liver cho- 
lesterol in the experimental animals exceeded that 
in the controls by threefold. In another series 
in which the incorporation into cholesterol of 
C4 from acetate was studied in vitro, a similar 
ratio prevailed. Seventy-two hours after injec- 
tion of Triton, however, cholesterol synthesis 
appeared to be depressed. This depression was 
accompanied by a fall towards normal in the con- 
centration of cholesterol in the serum, and by a 
large rise in its concentration in the liver. When 
Triton was administered to rats which had been 
maintained on a high cholesterol diet, the de- 
pressant effect of the diet on cholesterol syn- 
thesis was overcome. 


705. Further requirements for enzymatic 
degradation of cholesterol. Donatp 5S. 
FREDRICKSON*, Marsjor1E G. HorNniInG* AND 
CurisTIAN B. AnFInseN. Natl. Heart Inst. 
NIH, Bethesda, Md. 

In a previous communication (J. Am. Chem. 
Soc. 75: 1511, 1953) a system including mito- 
chondria, DPN, AMP, nicotinamide and a factor 
in the ultracentrifugal supernatant reported to be 
nondialyzable was described which oxidized the 
terminal, carbon atoms of the cholesterol side 
chain to COs. Further studies indicate that the 
supernate factor is slowly dialyzable and heat 
stable. Boiled preparations can be purified and 
concentrated by passage through acid-washed 
charcoal and Duolite A-4 columns. It is strongly 
adsorbed on cation (Duolite C-3) columns. The 
factor is not replaced by an ash of supernatants. 
Its behavior during purification is unlike that of 
the known purine or isoalloxazine containing 
coenzymes. In addition to the heat stable factor, 
the following substances in the final concentra- 
tions indicated are optimal for the conversion of 
up to 10% of the C'4-labeled C* carbon to C'O:: 
tris buffer, 0.033 m, px 8.0; glutathione, 0.003 m; 
malate, 0.001 m; mitochondria approximately 1.6 
mg nitrogen/ec; DPN, 4 X 107‘ m; AMP, 1.7 X 
10-* m; nicotinamide, 0.017 m; 26-C'*-cholesterol- 
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serum albumin suspension, 0.08 mg; flasks ad- 
justed to 6 ml with 0.25 m sucrose. The initi:] 30 
min. lag in C!*O, production from 26-C!4-choles- 
terol is not observed with 26-C14-4 25 dehydro- 
cholesterol, suggesting an early desaturation 
step during side chain oxidation. 


706. A heparin-like substance as a normal 
component of human blood. LEON FRrer- 
MAN, HyMAN ENGELBERG AND ANNE Dup Ley 
(introduced by W. Marx). Southern California 
Gland Co. Labs. and Straus Labs., Cedars of 
Lebanon Hosp., Los Angeles, Calif. 

The existence of heparin as a normal com- 
ponent of blood has never been unequivocally 
shown. Published methods have used metachro- 
matic activity to estimate ‘plasma heparin’ but 
anti-coagulant activity was not found to be asso- 
ciated with these fractions. We have observed 
that modifications of a method by Gibson et al. 
(Proc. Soc. Exper. Biol. & Med. 79: 577, 1952) 
permitted the demonstration of anti-coagulant 
activity (Am. J. Clin. Path. In press). The ma- 
terial isolated from plasma or serum was sub- 
jected to a number of conditions to determine if 
it was similar to heparin in nature. We have 
found the following: the activity of this material 
was not destroyed by boiling in neutral solution, 
nor by treatment with acetone, alcohol or ether. 
The active fraction was insoluble in organic 
solvents. It was similar to heparin also in its 
ability to enhance anti-thrombin activity (cour- 
tesy of G. F. Lanchantin and A. G. Ware). The 
active material as isolated did not show prota- 
mine reversal of its anti-coagulant activity. 
However, when the active fraction was subjected 
to tryptic digestion, its anticoagulant activity 
could be neutralized by protamine, although its 
potency was not modified by the digestion itself. 
These observations indicate that heparin or 
heparin-like substances can be demonstrated in 
normal human plasma and that this material is 
relatively strongly bound to protein. 


707. Further studies of sulfite oxidase. 
IrRwIn Fripovicn* aNp Paritp HAnpLeR. 
Duke Univ. School of Medicine, Durham, V. C. 
The sulfite oxidase previously described (!{EIM- 

BERG, FripovicH AND HAnpLER, J. Biol. ‘hem. 

204: 913, 1953) has been found to occur oly in 

the mitochondrial fraction of liver subjeci:d to 

differential centrifugation. Partial purific:tion 
has been accomplished by ammonium siifate 
fractionation of phosphate buffer-extracis of 
acetone powdered calf liver after prelim: ary 
nucleic acid precipitation with protamine and 
removal of protein precipitable by heatiny. for 

10 min. at 55°. The a-hydroxysulfonic acid 

desmolase is lost with the protamine-preci) ita 
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ble material and subsequent fractions catalyze 
the oxidation of sulfite but not of the carbonyl- 
bisu!fite addition compounds. With purification, 
the enzyme solutions become increasingly yel- 
low, sulfite oxidation by these preparations is 
accompanied by peroxide formation. The enzyme 
(s) is inhibited by Nat and competitively in- 
hibited by 8.0;", while SO,” is stimulatory. The 
latter accounts for the autocatalytic velocity 
curves obtained with purified, SO," free prep- 
arations. Subfractionation with ammonium 
sulfate yields protein fractions of trivial activity 
which, when recombined, exhibit appreciable 
sulfite oxidase activity, indicating either two 
distinct sulfite oxidases or that the 2 fractions 
must operate consecutively to effect electron 
passage from sulfite either to oxygen or methyl- 
ene blue. 


708. Arginase activity during amphibian 
metamorphosis. EArt FRIEDEN AND JOHN C. 
Do.PHIN (introduced by Karu DItTTMER). 
Dept. of Chemistry, Florida State Univ., 
Tallahassee. 

Correlation of the progress of normal amphibian 
metamorphosis with a change from ammonotelic 
to ureotelic excretion was reported earlier by 
Munro (Biochem. J. 31: 1957, 1939). Some evidence 
was also reported for corresponding changes in 
liver arginase activity. An extensive study of liver 
arginase activity during normal differentiation 
has been made in 2 tadpoles species, and arginase 
changes in thyroxin induced metamorphosis have 
been investigated. Using 10-12 Bufo bufo tadpoles 
livers for each analysis, arginase activity was 
determined by the method of Archibald and Van 
Slyke (J. Biol. Chem. 165: 298, 1946). A close 
correlation between the allometric index, stage 
and liver arginase activity was observed for 
normal and induced metamorphosis. L-thyroxin 
(1 X 10-7 m) treatment for 62 hr. increased the 
liver arginase activity from 6 wm urea to 27 uM 
urea produced in 10 min/mg wet liver homogenate. 
Amore rapid but similar 4-5 ‘old increase in liver 
arginase activity was noted with triiodothyronine 
induced differentiation. Feeding spinach during 
induced metamorphosis gave arginase responses 
identical with nonfed tadpoles, whereas boiled 
liver gave significantly greater activity. Indi- 
vidual arginase activities of the liver of the swamp 
frog tadpole, Rana hecksherii Wright, gave a 
similar picture for normal and induced meta- 
morphosis. The effect of various hormonal and 
other agents on the arginase response has been 
stucied. The data on both species of tadpoles 
emphasize the similarity of the arginase response 
innormal and induced metamorphosis. (Supported 
Y vrant RG2628 from the Natl. Insts. of Health, 

Hs.) 
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709. Reversal of organic mercurial inhibition 
of ascorbic acid oxidase by nonsulfhydryl 
compounds. EARL FRIEDEN AND BARBARA 
NAILE (introduced by R. Apams DutTcHER). 
Dept. of Chemistry, Florida State Univ., 
Tallahassee. 

Reversal of organic mercurial inhibition of 
enzymes has been emphasized for sulfhydryl type 
compounds such as BAL, cysteine and glutathione 
and is considered to be a means of detecting 
essential sulfhydryl groups in enzymes. However, 
several other categories of physiologically im- 
portant compounds can apparently reverse or 
prevent phenylmercuric chloride (PMC) or 
p-chloromercuribenzoate (PCMB) inhibition in 
such an enzyme system as ascorbic acid oxidase 
(AAO). Reversal and prevention of PMC inhi- 
bition of AAO by thyroxin has been reported by 
Frieden and Naile (Arch. Biochem., 1954, in press). 
Thyroxin is as effective in the revocation of the 
PMC effect on AAO as cysteine or reduced 
glutathione at comparable molarities. Evidence 
for the interaction of low concentrations of 
thyroxin and its analogs with organic mercurials 
was indicated by the release of cupric ion from the 
cupric-thyroxin complex as shown by ascorbate 
oxidation catalysis. Some amino acids of a poly- 
functional nature such as histidine, tyrosine and 
tryptophane can also prevent the suppression of 
AAO activity by PMC. Nucleic acid and some 
nucleotides can also check the PMC effect on 
AAO, but a nucleotide such as uridylic acid is an 
inhibitor itself. Evidence for a reaction between 
PCMB and some nucleotides has been given by 
Ledoux (Biochim. et biophys. acta 11: 517, 1953). 
The interpretation of these data is complicated 
by the fact that all of the aforementioned com- 
pounds are activators of the AAO system. Never- 
theless, it is possible that reversal of organic 
mercurial inhibition of enzymes may indicate 
essentiality of groups other than sulfhydryl. 


710. Effects of steroid hormones upon in- 
corporation of glycine-1-C'‘ into tissue 
proteins. Epwarp H. FriepEN AND Morton 
R. Lasy*. Arthritis Research Lab. and Cancer 
Research and Cancer Control Unit, Tufts College 
Med. School, Boston, Mass. 

Slices of uteri removed from guinea pigs cas- 
trated 3 wk. previously incorporate labeled glycine 
at an average rate of 0.030 um glycine C/hr/gm 
wet weight when incubated 2-4 hr. in Krebs- 
Ringer phosphate containing 1.1 mm glycine/I. 
Treatment with either estrogen (2 ug daily for 7 
days) or testosterone propionate (2.5 mg daily 
for 7 days) increases the incorporation rate by 
60% and 30%, respectively, while the simultaneous 
administration of both estrogen and testosterone 
more than doubles the incorporation rate. In- 
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corporation rates for kidney, liver and temporal 
muscle of castrated animals average 0.025, 0.010 
and 0.0036, respectively. Incorporation into 
kidney and temporal muscle slices is slightly 
decreased by prior administration of estrogen, 
unaffected by testosterone and increased upon 
simultaneous administration of both; uptake of 
glycine by guinea pig liver slices is insensitive to 
either hormone, alone or in combination. The 
renotropic effect of testosterone propionate in 
male mice (A. Cloudman) is paralleled by an 
increase of approximately 40% in incorporation 
rate measured in kidney slices. In contrast, no 
significant changes in the rate of glycine uptake 
by mouse liver, skeletal muscle or diaphragm 
slices could be observed to follow the injection of 
testosterone. (Aided in part by grants from the 
PHS, Bethesda, Md.) 


711. In vitro studies of desoxyribonucleic acid 
synthesis with C'‘-thymidine. Morris 
FRIEDKIN, DoNnaLp TILsOoN* AND DEWAYNE 
Roperts.* Dept. of Pharmacology, Washington 
Univ., St. Louis, Mo. 

When C'!‘-thymidine was pipetted onto the 
chorio-allantoic membranes of embryonated hen’s 
eggs, the embryonic tissue showed a high utiliza- 
tion of thymidine for DNA synthesis. After 17 hr. 
thymidine isolated from embryonic DNA had a 
specific activity of 6.3% of the thymidine origi- 
nally added. After 30 hr. thymidine isolated from 
DNA of chorio-allantoic membranes had a relative 
specific activity of 34%. No appreciable activity 
could be found in the ribonucleic acid. In subse- 
quent in vitro experiments, incubation mixtures 
consisting of crude suspensions of embryonic 
tissue (prepared by forcibly ejecting an embryo 
through a syringe) and 100 y of C'*-thymidine in 
2 ml of Tyrode’s medium were shaken for 4 hr. at 
38°. Approximately 2 y of C'‘-thymidine was 
incorporated into DNA. About 94% of the in- 
corporated radioactivity was confined to 
thymidylic acid isolated from DNA by the method 
of Volkin et al. (J. Am. Chem. Soc. 73: 1533, 1951) 
—counts/minute/um of nucleotide: thymidylic, 
3400 (relative specific activity, 0.5%); desoxy- 
adenylic, 200; desoxyguanylic, 50; and desoxy- 
cytidylic, 20. In contrast to the results with 
thymidine, no utilization of C'*-thymine occurred. 
Studies with intact chorio-allantoic membranes 
gave comparable results. Constant shaking of 
incubation flasks was necessary for C!4-thymidine 
uptake by the membrane; aureomycin (10 y/ml), 
dinitrophenol (5 X 10 m), and colchicine (2.3 
+/ml) were not inhibitory; NaF (0.02 m) decreased 
the uptake markedly. (Supported in part by a 
research grant from the Natl. Insts. of Health, 


PHS.) 
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712. Acetyl carnitine as an acetyl donor, 
S. Frrepman, P. K. Buarracnaryya, G. §, 
FRAENKEL (introduced by H. E. Carrtvr), 
Dept. of Entomology, Univ. of Illinois, Urbana. 
Carnitine (vy trimethylamino £8 _ hydroxy. 

butyrate) was found by Fraenkel et al. (Nature, 

161: 981, 1948; Arch. Biochem. 34: 457, 468, 1951; 

38: 405, 1952) to be a growth factor for the meal- 

worm, Tenebrio molitor. Further studies on this 

compound showed that it would inhibit the 
acetylation of p-aminobenzoic acid (PAB) 
catalyzed by an enzyme system found by Kaplan 

and Lipmann to be present in the 40-70% 

(NH,)-SO, fraction of pigeon liver. Since the 

possibility existed that carnitine itself might be 

acetylated under these conditions, acety] carnitine 

(y trimethylamino £8 acetoxybutyrate) was 

prepared. In the absence of ATP and Mg?** ions, 

acetyl carnitine functioned as an acetyl donor in 
the reaction leading to acetylation of PAB. This 
reaction was confirmed through the use of hy- 
droxylamine in place of PAB. A hydroxamic acid 
was formed when the following components were 
incubated together: acetyl carnitine (20 um), 
cysteine (10 um), pigeon liver (40-70% (NH,)2SQ, 
fraction), hydroxyl amine (100 um), bicarbonate 

(80 um) and Co A (10 units). The reaction was 

found to be Co A dependent. When the mixture 

was chromatographed in H.O saturated butanol 
after treatment according to Stadtman and Barker 

(J. Biol. Chem. 184: 769, 1950), a spot was found 

with an R; of 0.38, corresponding to that of 

acethydroxamic acid. These results, which suggest 

an apparent transfer of the acetyl group from a 

secondary alcohol group in acetyl carnitine to a 

primary thiol in Co A, will be discussed with 

respect to energetics and mechanism. 


713. Aminobutyric acids in Escherichia coli. 
SAMUEL FRIEDMAN (introduced by R. J. Buccx). 
Depts. of Bacteriology and Surgery, New York 
Med. College, New York City. 

The addition of aminobutyric acids at concen- 
trations up to 60 uM/ml to salts-glucose media 
has the following effect on the growth of E. coli: 
complete inhibition occurs with either a amin», oF 
a,y diaminobutyric acid, 8 aminobutyric acid 
causes a lag in growth and subsequent siight 
inhibition and y aminobutyric acid is wit/out 
effect. a Aminobutyric acid is twice as effe: tive 
an inhibitor as a,y diaminobutyric acid, half 
maximal and 95% inhibition occurring wit! 7. 
and 20 wmM/ml. Dense cell suspensions los« in- 
organic ammonia and monovalent cations \ het 
incubated with a,y diaminobutyric acid wh« “eas 
ammonia uptake continues and cation los; is 
minimal with either a amino, or y aminobu' yri¢ 
acid. Of a variety of metabolites tested, 0n- 
stimulatory concentrations of lysine or glutaiine 
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decreased the extent of inhibition or cultures 
par'ially inhibited by @ amino, or a,y diamino- 
buivrie acid. Studies with auxotrophs of E. coli 
B kindly furnished by Dr. J. 8. Gots, Univ. 
Pein.) indicate that a,y diaminobutyric acid 
but not 6 or y aminobutyric acid can replace the 
requirement of mutant B187 for either a amino- 
but rie acid, or homocysteine, or methionine. All 
the above aminobutyric acids, however, were 
witiiout effect on a leucine, threonine, threonine 
plus lysine, or proline auxotroph. 


714. Tracer studies of the tricarboxylic acid 
cycle in normal and diabetic rats. C. E. 
FroHMAN* AND J. M. Orten. Dept. Physio- 
logical Chemistry, Wayne Univ. College of Medi- 
cine, Detroit, Mich. 

Normal male albino rats were injected with 
Cy-carboxyl-labeled acetate. Fifteen minutes 
after injection the rats were sacrificed and the 
levels and specific activities of the acids of the 
tricarboxylic acid cycle in the liver were measured. 
A decrease in specific activity as alpha-keto- 
glutarate is converted to succinate suggests a 
source of succinate other than acetate. A 2nd 
group was treated in the same manner except that 
the interval between injection and sacrifice was 
5 min. In these animals succinate had the highest 
specific activity of any of the acids of the cycle. 
Malate also showed more counts/mg in the 5 min. 
group than in the 15 min. group. All other acids 
of the cycle had much lower specific activities in 
the 5 min. group. The difference between the 
results from these 2 groups may be an indication 
that a steady state equilibrium has not been 
reached within the 5 min. period. However, the 
high activity of succinate 5 min. after injection 
suggests that succinate may be formed from 
acetate without passing through the cycle. When 
alloxan diabetic rats were used instead of normals, 
little radioactivity was detected in any of the 
acids of the cycle either 5 or 15 min. after injection. 
This confirms our earlier suggestion that in 
alloxan diabetes there is a metabolic block in the 
formation of citrate. Further experiments with 
labeled pyruvate are in progress. (Supported by a 
grant from the Natl. Insts. of Health.) 

115. Studies on transamidinase. Maria Fup. 
Dept. of Biochemistry and Nutrition, Grad. 
School of Public Health, Univ. of Pittsburgh, 
P tisburgh, Pa. 

G'yeocyamine is formed from arginine and 
glyc ne by transamidination (BLocH AND SCHOEN- 
HED ER, J. Biol. Chem. 133: 633, 1940; Borsoox 
AND Dusnorr, J. Biol. Chem. 138: 389, 1941). A 
wat'r soluble, cell-free extract of the enzyme 
catziysing this reaction, ‘transamidinase’, has 
bee: prepared from pig kidney and has been 
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obtained in a partially purified state by acetone 
and ethanol fractionations. The lyophilized, 
soluble preparation of the enzyme is stable over 
several months. The stability of the enzyme in 
regard to pH and temperature has been investi- 
gated. Thus far, a cofactor requirement has not 
been established. The apparent inhibition of the 
reaction by ornithine (Sorm, SEBESTA AND 
Tursky, Chem. Listy 46: 375, 1952) was found to 
be due to the occurrence of the reverse reaction, 
i.e. glycocyamine + ornithine forming arginine + 
glycine. New manometric methods for determining 
reactants and products in this reaction have 
been developed through the use of specific bac- 
terial decarboxylases. The manometric determina- 
tions check well with the colorimetric method of 
glycocyamine estimation (Sakaguchi), and in 
addition have the advantage of greater simplicity 
and rapidity. Further purification of the trans- 
amidinase and a study of its mechanism of action 
are in progress. 


716. Comparison of uropepsin and 17-keto- 
steroid excretion of adult males. JOSEPHINE 
B. GarsT AND JESSAMINE HILLIARD (introduced 
by WENDELL H. GrirritH). School of Medicine, 
Dept. of Physiological Chemistry, Univ. of 
California, Los Angeles. 

Uropepsin and 17-ketosteroid excretion values 
were determined on the same urines for a group 
of healthy adult males consisting of medical 
students, research workers and sex offenders. The 
group was divided into 3 divisions according to 
age; 17-30 yr., 31-40 yr., 41-58 yr. Results: 24-hr. 
uropepsin and 17-KS; 17-30 yr. group—low 
positive correlation (r = +0.261, P = 0.032); 
41-58 yr. group—higher negative correlation 
(r = —0.469, P = 0.012). Day to night ratios of 
uropepsin and 17-KS; 17-30 yr. and 31-40 yr. 
groups—high positive correlation (r = +0.500, 
P = <0.001 and r = +0.828, P = <0.001, re- 
spectively). Other values insignificant. Since 
17-KS excretion is believed to reflect adrenal 
cortical activity, the findings point to the possi- 
bility that the adrenal cortex exerts a controlling 
effect on uropepsin excretion in young men. The 
significant negative correlations obtained for the 
24-hr. excretion and day to night values for the 
older men coupled with the variation in 17-KS 
with age indicate that the reactivity of the 
adrenal cortex is no longer great enough to 
influence the level of uropepsin and that other 
stimuli of gastric secretory activity are now 
predominant. 


717. Non-aqueous titration and reverse phase 
chromatography of some _ characterized 
phosphatides. J. E. Garvin* anp M. L. 
Karnovsky. Dept. of Biological Chemistry and 
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Biophysical Lab., Harvard Med. School, Boston, 

Mass. 

A number of carefully characterized repre- 
sentative lecithins and cephalins of both natural 
and synthetic origin were titrated  elec- 
trometrically in a system consisting of 99% 
2-ethoxyethanol, 1% water, and 0.001 m KCl. 
Titrations were carried out with a glass electrode 
and saturated calomel half-cell reference elec- 
trode. Potentials, recorded in millivolts, were 
measured on a Beckman Model H-2 pH meter 
and the titration.curves plotted. The curves show 
that in this system the lecithins, as added, have 
few titratable groups in the ordinary titration 
range with 0.01 n acid and base. However, several 
preparations showed buffering consistent with 
free carboxyl groups. A phosphatidyl serine 
preparation (Foucu, J. Biol. Chem. 146: 35, 1942) 
appears to exist, as isolated, with the carboxyl 
group mostly in the anionic form, and the a-amino 
group entirely in the amine salt form. Reverse 
phase chromatography of most of these phospha- 
tides was also carried out. The column’s sta- 
tionary phase consisted of a cyclohexane- 
chloroform mixture supported on _ siliconed 
kieselguhr, the moving phase of graded methanol- 
water mixtures. Lecithin preparations secured by 
standard techniques from yeast (HANAHAN AND 
Jayxo, J. Am. Chem. Soc. 74: 5070, 1952) and egg 


yolk (PancBorn, J. Biol. Chem. 188: 471, 1951) 
were compared and contrasted. Synthetic L-a- 


(dimyristoyl)-lecithin and L-a-(dimyristoyl)- 
cephalin (kindly supplied by Dr. E. Baer, J. Am. 
Chem. Soc. 74: 152, 158, 1952) are presently being 
examined. Correlations of the results secured with 
titration and chromatographic techniques will be 
discussed. 


718. Effect of proteolytic enzymes on myosin. 
J. GerGety, Mary A. Gouvea* anp Doris 
KariBiAn*. Cardiovascular Research Lab., Dept. 
of Medicine, Massachusetts General Hosp., and 
Harvard Med. School, Boston, Mass. 

Trypsin digestion of myosin leads to the ap- 
pearance of 2 fractions (GrercreLy, Federation 
Proc. 9: 176, 1950; J. Biol. Chem. 200: 548, 1953; 
MIHALYI AND SzENT-Gyorey1I, J. Biol. Chem. 201: 
189: 1953; Szent-Gyorcy1, Arch. Biochem. 42: 
305, 1953), one of which carries the adenosinetri- 
phosphatase (ATPase) activity and is able to 
combine with actin. Chymotrypsin, whose bond 
specificity markedly differs from that of trypsin, 
also produces a breakdown of the myosin molecule 
in a way closely resembling the trypsin effect 
(GercELyY, Abstr. 19th International Physiol. 
Congr., p. 389, 1953). The 2 fragments isolated 
from the chymotrypsin digest have molecular 
weights of approximately 100,000 and 220,000, the 
heavy one having a higher molecular dissymmetry. 
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The heavy component carries ATPase activity 
and combines with actin. The molecular weights 
appear to be identical with those of the fragments 
from the trypsin digest (Szent-Gyorgyi, l.c.). A 
conspicuous difference exists between the 2 light 
components: the 1 derived from the trypsin digest 
crystallizes readily at T /2 < 0.1, but the cor- 
responding chymotrypsin product does not. A 
comparison of the tyrosine, tryptophane and SH 
content of the 4 fractions shows differences 
between heavy and light fractions, but a close 
similarity between analogous fractions of different 
origin. A comparative study of factors (K*, Ca**, 
Mg**t, px) affecting the ATPase activity of a) 
native myosin, 6) trypsin-heavy fraction, and 
c) chymotrypsin-heavy fraction, reveal no dif- 
ferences between the 3 preparations. The findings 
will be discussed from the point of view of the 
existence of subunits in the molecular structure 
of myosin. (This investigation has been supported 
by grants from the Natl. Heart Inst., PHS, and 
the Muscular Dystrophy Assoc. of America, Inc.) 


719. Mechanism of pentose phosphate con- 
version to hexose monophosphate with a 
pea leaf and pea root preparation. M. Gipss 
AND B. L. Horecker. Dept. of Biology, Brook- 
haven Natl. Lab., Upton, N. Y. 

The conversion of ribose-5-phosphate-(1-C" or 
-2,3-C'*) to hexose monophosphate by pea root 
and pea leaf preparations has been investigated. 
Root preparations converted pentose phosphate- 
1-C'* into 1,3-labeled hexose monophosphate, 
with 70% of the isotope in the 1-position. Pentose 
phosphate-2,3-C14 was converted by the root 
extracts into hexose monophosphate with nearly 
¥% of the total activity appearing in carbon 4. 
Carbon atoms 2 and 3 were approximately equally 
labeled and a small but significant amount of 
activity was found in carbon 1. The leaf prepara- 
tions converted pentose phosphate-1-C1 into 
hexose monophosphate labeled predominanily in 
carbon 1 (63%) and carbon 3 (19%). However, in 
contrast to results with the root extracts, crbon 
4 and 6 contained 9% of the total radioactivity. 
Hexose monophosphate formed from _ pentose 
phosphate-2,3-C!* was labeled like the pr: duct 
found with root extracts except that a signi! cant 
amount of isotope appeared in carbon atc: 5. 
From the isotope data it is concluded tha’ the 
conversion of pentose phosphate into h ‘xose 
monophosphate by pea root extracts is simi’ r t0 
that for rat liver preparations. In addition 1» the 
transketolase reaction in which an ‘active g!“col- 
aldehyde’ group is transferred from ribulvse-5- 
phosphate to ribose-5-phosphate to form sedo- 
heptulose-7-phosphate and the  transaldvlase 
reaction whereby an ‘active dihydroxyace one’ 
group is transferred from  sedoheptulose-7- 
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phosphate to glyceraldehyde-3-phosphate, the 
chlorophyll containing tissues catalyze an ad- 
ditional reaction which leads to the appearance of 
the : dehyde carbon atom of pentose phosphate in 
carbon atoms 4 and 6 of the hexose phosphate. 
This work yields a first indication as to mecha- 
nisms whereby the isotope initially incorporated 
into the 3,4 position of the hexose monophosphate 
during photosynthesis in C'4O, may spread to the 
other positions of the hexose. (Research carried 
out «t Brookhaven Natl. Lab. under the auspices 
of the U. S. Atomic Energy Commission.) 


720. Mechanism of succinyl coenzyme 
A-linked phosphorylation. Davip M. G1Bson 
(introduced by W. H. McSuHan). Inst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
The system that couples the oxidative de- 

carboxylation of a-ketoglutarate to succinate 

with the phosphorylation of ADP consists of at 
least 2 separate enzymes (Biochim. et biophys. 
acta, Jan. 1954) and the phosphorylation coenzyme 

(see SANADI AND AYENGAR, Federation Proc.). 

The enzyme preparations, designated a and B, 

have been purified 15- and 40-fold, respectively, 

over the initial mitochondrial acetone powder 
extracts by fractionation with ethanol and 
ammonium sulfate. Preparation a catalyzes 1) the 
reaction between succinyl CoA and the phos- 


phorylation coenzyme with release of free CoA 
and 2) the arsenolysis of succinyl CoA which does 
not require the coenzyme. The over-ail reaction 
with ADP resulting in the synthesis of ATP 
requires both preparations A and B. The nature 
of the intermediates and the reaction sequence 
will be discussed. 


21. Significance of the tricarboxylic acid 
cycle in Escherichia coli. CHARLES GILVARG* 
AND Bernarp D. Davis. PHS Tuberculosis 
Research Lab., Cornell Univ. Med. College, New 
York City. 

Mutant 22-64 of EH. coli was found to differ 
nutritionally from the wild type in 2 respects: it 
required a-ketoglutarate or glutamate in addition 
toa carbon source, and it could not utilize acetate 
a a carbon source. Both effects presumably 
arose from a single mutation since they could 
readily be reversed together, but not separately, 
by another mutation. It therefore seemed likely 
that 22-64, like a large number of other auxo- 
troplis, was blocked in a single reaction, in this 
case in the TCA cycle. Extracts of the mutant 
Were found, in contrast to those of the wild type, 
to luck the citrate-condensing enzyme; all the 
othe: enzymes of the TCA cycle, as well as aceto- 
kinase and phosphotransacetylase, were active in 
extracts or cell suspensions of both strains. Thus 
the metabolic alteration in the mutant appears to 
Consist specifically of an inability to introduce 
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acetate carbon into the TCA cycle. It is therefore 
significant that the mutant, when tested with 
isotopically labeled substrates, was found to 
convert acetate to CO. at a rate only 1/400 that 
of the wild type, and to oxidize succinate in- 
completely and without significant formation of 
CO, from the methylene carbons. These results 
strongly suggest that the TCA cycle serves in 
E. coli not only for biosynthetic purposes, but 
also as the only substantial means of combusting 
acetate. 


722. Growth stimulatory factors in plasma 
for S. faecalis. ERLAND C. Gsessina. Cancer 
Research Inst., New England Deaconess Hosp., 
Boston, Mass. 

The growth stimulatory factors for S. albus 
and S. faecalis, as well as other organisms present 
in human plasma, have been subjected to further 
study. Using the S. faecalis organism routinely, it 
has been reported that at least part of the factors 
are dialyzable. A 50-fold purification from plasma 
permeate has been attained by the use of a resin 
technique. This purified preparation contains 
practically all the ninhydrin reacting components 
from the permeate. A simulated amino acid 
mixture is not active, nor is the glutamine present 
responsible for the activity. Further fractionation 
has been attempted by the use of a resin displace- 
ment technique using Zerolit 215, a British 
cationic resin. By this procedure a separation of a 
number of components has been effected. Assay 
of the fractions has revealed the presence of 3 
groups of compounds causing stimulation; A 
glutamine, B acid stable, and C acid labile. Of 
the latter, 3 peptides have been isolated, of which 
at least 1 is active, at levels less than 1.0 y. These 
peptides are under investigation as to their 
composition and activity. 


723. A new spectrophotometer for use with 
volumes of 0.01-5 milliliters. DAvip Guick 
AND FREDERICK BreEcu*. Dept. of Physiological 
Chemistry, Univ. of Minnesota, Minneapolis, 
and Jarrell-Ash Co., Newtonville, Mass. 

A double-beam instrument will be described for 
use in the ultraviolet and visible regions between 
approximately 200 and 700 mu. A grating mono- 
chromator with a reciprocal dispersion of 4.4 
myz/mm provides 2 beams, each focused on a 
separate exit aperture. One beam passes through 
a cuvette containing the sample and the other 
passes through a reference cell. A rotating 
alternator permits each beam in turn to fall on 
the same area of a single photomultiplier, the 
output of which is coupled to a logarithmic 
amplifier. This provides a signal of the form log 
(A/B) which is displayed on a meter graduated 
linearly with optical density, and also carrying 
transmission scales. A feature of the instrument 
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is that it employs special cuvettes with a 1 cm 
light path having volumes of 0.010 ml. Micro 
cuvettes of this type with light paths up to 5 cm 
and volumes up to about 0.050 ml can be ac- 
commodated. Macro cuvettes with light paths 
from 1-5 cm having volumes of several ml can 
also be used. Examples of the use of the instrument 
in biochemical and histochemical research will be 
detailed. 


724. Inositol dehydrogenase and ketoinositol 
dehydrase from inositol-adapted Aero- 
bacter aerogenes. Jonas M. Go.LpsToNE* 
AND Borts MaGasanik. Dept. of Bacteriology 
and Immunology, Harvard Med. School, Boston, 
Mass. 

Aerobacter aerogenes, strain 1033, grown on 
myo-inositol was ground with alumina and ex- 
tracted with phosphate or bicarbonate buffer. 
The supernate obtained by centrifugation at 
20,000 rpm was found to reduce DPN*, but not 
TPN*, in the presence of myo-inositol, and to 
convert 2-keto-myo-inositol into a compound 
with a strong absorption band at 261 my. Extracts 
of glucose-grown cells were devoid of these 
activities. The activities were separated by 
fractionation with protamine sulfate. Inositol 
dehydrogenase was precipitated and could be 
recovered by displacement with polymethacrylic 
acid. The purified enzyme catalyzed the reaction: 
myo-inositol + DPN*+ = 2-keto-myo-inositol + 
DPNH + Ht, in the presence or absence of 
inorganic phosphate. The equilibrium being far to 
the left, the dehydrogenation of DPNH with 
production of an equivalent amount of myo- 
inositol from 2-keto-myo-inositol was demon- 
strated by assay with inositolless Neurospora 
crassa. The dehydration of 2-keto-myo-inositol to 
the enol-form of 2,3-diketo-4-desoxy-epi-inositol 
was catalyzed by an enzyme in the supernate of 
the protamine precipitate. The product was 
characterized as an a,§-unsaturated ketone by 
its absorption spectrum and by conversion to an 
a-bisphenylhydrazone. The latter consumed 
2M/M of periodic acid and its absorption spectrum 
was identical with that of the a-bisphenyl- 
hydrazone of the diketone obtained by the oxida- 
tion of d-quercitol with Acetobacter suboxrydans 
(MAGASANIK AND CuHarGarFr, J. Biol. Chem., 
175, 937, 1948). The réle of these enzymes in 
inositol metabolism will be discussed. 


725. Glycine ribotide precursors of inosinic 
acid. D. A. GoLpTHWAIT AND R. A. PEABODY 
(introduced by Merton F. Urter). Dept. of 
Biochemistry, Western Reserve Univ. Med. 
School, Cleveland, Ohio. 

In a lyophilized extract of an acetone powder 
of pigeon liver, supplemented with glycine-1-C', 
glutamine, formate, homocysteine, magnesium, 
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ATP, an ATP regenerating system, and liver 
boiled juice, several C'4-labeled compounds 
accumulate. Two of these compounds were 
isolated and shown to be converted to inosinic 
acid in the presence of a pool of inert glycine in 
the complete pigeon liver system. The initial 
isolation of these compounds by paper chroma- 
tography was followed by Dowex-1 (formate) 
column separation. Compound A, eluted with 
0.05 mM ammonium formate at pH 6.5 on analysis 
contains per uM of pentose (orcinol), 1.2 uM acid- 
stable phosphate, 1.5 yum acid hydrolyzable 
ammonia (1 N HCl, 100° 30 min.) and 3.7 uo total 
nitrogen. Compound B, eluted at px 5.0, has per 
uM pentose, 2.9 um acid-stable phosphate, 1.1 uv 
acid hydrolyzable ammonia, 2.3 uM total nitrogen. 
Compound B was separated into 2 isomers; an 
acid-catalyzed interconversion of these was 
shown. Compound A also exists in 2 forms. All 
forms of the compounds are precursors. On 
enzymatic treatment, compound B gives the 
following phosphate/pentose ratios: intestinal 
phosphatase, 2.9; prostatic phosphatase, 1.9; bull 
semen 5’ nucleotidase, 1.1 (at roughly 2% of the 
rate of hydrolysis of AMP-5). The diester sug- 
gested by these data may be an impurity. Both 
compounds show significant extinction values 
only in the end absorption region below 240 my. 
On acid hydrolysis both compounds yield glycine, 
identified by chemical and chromatographic 
analysis. Compound B contains an _ acid-labile 
formyl group. Further purification of these 
compounds is required. The present data suggest 
that glycine amide ribotide is the backbone of 
both A and B. The relationship of these com- 
pounds to the biosynthesis of purines has been 
discussed (GREENBERG, Federation Proc. 12: 651, 
1953). 


726. Course of development of serum lipo- 
protein derangement resulting from x-ir- 
radiation of the dog. WILLIAM H. GoLpwATER 
AND CEcIL ENTENMAN (introduced by PAvL 
Srumpr). Biochemistry Branch, Biologic: | and 
Med. Sciences Div., U. S. Naval Radivogical 
Defense Lab., San Francisco, Calif. 

Previous data from our laboratory sug ested 
that the serum lipoprotein derangement w! ich is 
present in dogs just prior to x-radiation d: :th is 
related to the radiation dose and the len. th of 
time after irradiation. This lipoprotei: dis- 
turbance, which is characterized by a decr« se of 
high density molecules and an increase 0: light 
and medium density classes, has now been s: died 
in greater detail serially during the develo; ment 
of radiation sickness, using a technique inv: iving 
ultracentrifugal flotation of total serum |ip0- 
protein concentrates in a KBr-D,O medii:m of 
density 1.21 gm/ml. While following the g aeral 
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patt' rn previously established, the lipoprotein 
resp-nse following irradiation has also been 
closely related to the onset of death, the dis- 
turb nee occurring at about the same time as 
a shurp rise in the erythrocyte sedimentation 
rate, 1-4 days prior to death. Possible relation- 
ship: of these findings to disturbances of liver and 
endocrine regulation of lipoprotein metabolism 
will »e discussed. 


727. High vegetable fat diet on oxidation of 
acetate-2-C'4 in the intact rat. EsTHER 
GoossEN* AND Rutu Okey. Dept. of Home 
Economics, Univ. of California, Berkeley. 

The measurements of C!4O2 excretion reported 
here were preliminary to a study of the effect of 
a high level of dietary fat on cholesterol synthesis 
in the rat injected with acetate-2-C!‘. The rate of 
oxidation of acetate has been shown to be de- 
pendent upon its concentration in the body 
fluids (WEEK AND Drury, J. Biol. Chem. 199, 127, 
1952). Thirty weanling male rats, litter mates in 
groups of 3, were fed diets according to the 
following regime: 1) 5% fat diet, ad libitum, 
2) 40% fat diet, pair fed with group 1? with respect 
to both calories and protein, 3) 40% fat diet, ad 
libitum. After 3 wk. on experimental diets each 
rat nonfasted was injected intraperitoneally with 
2-C'4 acetate and immediately placed in a me- 
tabolism chamber. Respiratory CO: was collected 
at 0.5, 1, 2, 3, 4, 5, 6, 8, 10 and 12 hr. following the 
injection. The cumulative percentages of ad- 
ministered C14 recovered in CO: were consistently 
higher for rats on a 40% fat diet than for rats on 
a 5% fat diet. This increase in C!4O» recoveries 
from rats on the high fat diets manifested itself 
solely during the first 2-3 hr., after which the 
relative specific activities of the C'O. closely 
followed those from the rats on low fat diets. 
From the data, it is suggested that the oxidation 
of acetate itself takes place chiefly during the 
first hour after its injection. The C!4O. recoveries 
were highest when the dilution of the labeled 
acetate by endogenous acetate was presumably 
the greatest. 


128. X-irradiation effects in bacteria. C. R. 
GoucnER*, D. A. WALDMAN* anp W. Kocuo- 
Lary. Army Med. Research Lab., Fort Knoz, 
Ky. 

An investigation was made in the results and 
interpretations of x-irradiation protection studies 
using nutrient broth grown Escherichia coli B/r. 
Prot: ction from ionizing irradiation by oxidizable 
subsi rates, such as succinate, was found to occur 
only with dense bacterial suspensions where the 
quan ity of available oxygen was limited. Pro- 
tecti.n from irradiation of succinate incubated 
orga. isms could be abolished, simply by aeration 
of th. suspension a few seconds before irradiation. 
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Cell concentration was found to be yet another 
variable determining whether or not bacteria will 
be protected by incubation with succinate. Non- 
aerated suspensions containing from 105-107 
cells/ml were not protected by metabolizing 
succinate before irradiation; however, suspensions 
containing 10° cells/ml were protected by the 
oxidation of this acid. A classification of irradia- 
tion protecting agents (STAPLETON, BILLEN AND 
HOo.uiaAENDER, J. Bact. 63: 805, 1952) which depends 
on whether or not pre-incubation with the cell is 
required for protection, is therefore based on 
experimental artifacts. The report that bacterial 
suspensions manifest a discontinuous sensitivity 
to x-irradiation in the vicinity of 10’ cells/ml 
(HOLLAENDER, STAPLETON AND. Martin, Nature 
167: 103, 1951) was reinvestigated. A given 
quantity of irradiation represented an MLD 98 for 
suspensions containing from 10°-10° cells/ml. 
These observations suggest the necessity of 
employing extensive experimental controls before 
concluding on the fundamental aspects of irradia- 
tion protection in microorganisms. 


729. Direct evidence for iron insertion into 
protoporphyrin to form heme. 8S. GRANICK. 
Rockefeller Inst. for Med. Research, New York 
City. 

In 1946 Granick and Gilder (J. Gen. Physiol., 
30, 1) obtained indirect evidence that iron was 
inserted into an already completed protoporphyrin 
ring by the organism Hemophilus influenzae. 
Direct evidence has now been obtained that this 
reaction occurs in chicken erythrocytes and in 
extracts of these cells. In order to follow this 
reaction 2 independent methods were used, 
namely: the determination of protoporphyrin 
disappearance and the determination of the 
appearance of newly formed heme labeled with 
radioactive iron. It was found that when extracts 
of the erythrocytes were incubated with synthetic 
protoporphyrin plus ferrous iron, especially 
under anaerobic conditions, then protoporphyrin 
disappeared. Likewise when erythrocytes, which 
had produced their own protoporphyrin, were 
hemolyzed and this material was incubated with 
ferrous iron under anaerobic conditions then also 
protoporphyrin was found to disappear. Studies 
with radioactive ferrous iron have shown that the 
protoporphyrin which disappeared under the 
above conditions was not decomposed but rather 
was converted to iron protoporphyrin containing 
the radioactive iron. Aerobic conditions are 
necessary for protoporphyrin synthesis by the 
cell, but anaerobic conditions favor the insertion 
of iron into protoporphyrin. 


730. Desoxyribonucleic acid as a reference 
standard in metabolic experiments. Doris 
E. Gray ano H. A. Detvuca (introduced by 
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A. B. Macautuum). Dept. of Biochemistry, Univ. 

of Western Ontario, London, Canada. 

The metabolic activity of isolated rat diaphragm 
was evaluated from observations of glycogen 
synthesis, glucose uptake and oxygen con- 
sumption/gm of wet tissue. In rats maintained on 
a low protein diet, the diaphragmatic metabolism 
expressed in this manner was significantly higher 
than in rats maintained on the control diet 
containing adequate protein. The number of 
nuclei/gm of tissue was calculated from the DNA 
phosphorus (DNAP) content, assuming that the 
nuclei of rat diaphragm contain an average 
content of 65 X 10-° gm of DNAP. (THomson 
et al. Biochem. J. 53: 460, 1953). The ‘mean cell 
mass’ (average mass of nucleus plus associated 
cytoplasm) was calculated from the number of 
nuclei/gm of tissue. It was decreased in the 
diaphragms of rats on the protein deficient diet. 
Calculation of the glycogen synthesis, glucose 
uptake and oxygen consumption per nucleus (i.e. 
per ‘mean diaphragmatic cell’) indicated that the 
metabolic activity of the 2 groups of diaphragms 
was not significantly different when expressed on 
this basis. Thus, it appears that while the diet 
influenced the cell mass, the metabolic activity of 
the cell was not directly dependent on this latter 
parameter. It is suggested that in some circum- 
stances there is an advantage in expressing the 
metabolic activity of a tissue on the basis of its 
DNA content or ‘per cell’ as well as on the basis 
of the wet weight. 


731. Purification of succinic dehydrogenase. 
D. E. Green, P. M. Konout* anp S. Mi*. 
Inst. for Enzyme Research, Univ. of Wisconsin, 
Madison. 

Recent efforts at purification of succinic de- 
hydrogenase have been directed towards frac- 
tionation of the enzyme in its soluble form 
(solubilization with desoxycholate and other 
agents). Our approach has been by way of 
purifying succinic dehydrogenase as an insoluble 
particle. When mitochondria are treated in any of 
several ways (e.g. freezing and thawing) a mixture 
of particles is liberated, one of which is associated 
with succinic dehydrogenase activity. A prepara- 
tion has been obtained from beef heart muscle 
which is ca. 10 times more active than the initial 
mitochondrial suspension. Succinic dehydrogenase 
activity was measured manometrically with 
ferricyanide as electron acceptor. The Qco, 
(ul CO2/mg/hour) of the most active preparation 
is 108,000 at 38°. Other dehydrogenases of the 
citric acid cycle, DPN cytochrome reductase and 
fumarase are absent or present only in traces in 
the final preparation. The ratio of the rates of 
reaction with ferricyanide, cytochrome c and 
molecular oxygen, respectively, remains constant 


FEDERATION PROCEEDINGS 


Volume 18 


throughout the purification. When molecular 
oxygen is used as the final acceptor cytochrome ¢ 
is an absolute requirement. The reduction of 
cytochrome c is inhibited by antimycin. 


732. Time required for serum protein 
synthesis. Howarp GREEN* AND H.S. Anxer. 
Dept. of Biochemistry, Univ. of Chicago, Chicago, 
Til. 

Following the intravenous injection of a labeled 
amino acid into a rabbit, no isotope is found in 
the serum proteins for 20-25 min. Abruptly 
thereafter, the isotopic amino acid begins to 
appear in the proteins. The length of the lag 
period is virtually independent of the nature and 
quantity of the labeled amino acid injected, and 
is not affected by simultaneous administration of 
all the essential amino acids. The existence of a 
similar lag has been reported for the incorporation 
of amino acids into serum albumin by liver 
slices in vitro (PETERS, J. Biol. Chem., 200: 461, 
1952). In order to decide whether diffusion 
processes are largely responsible for the lag, the 
temperature dependence of the lag time was 
determined in rabbits at body temperatures of 
23-39°C and in turtles at 11-34°. The delay time 
varied from 25 min. to 7 hr., and its Qio was 3.2 
in both rabbits and turtles. Simple diffusion in 
cells has a much smaller Qj, usually about 1.2 
(PEKAREK, Protoplasma 20: 262, 33). Processes 
which prepare the cell for synthesis of protein, 
such as those involved in bacterial growth and 
enzyme adaptation can not be part of the lag 
period in this system, since there exists in the 
adult animal a steady state of serum protein 
synthesis and degradation. Active transfer of 
substances across cell membranes is not in general 
associated with an absolute delay time. It seems 
probable therefore, that the delay time is related 
to the process of synthesis of the protein molccule. 


733. Influence of dietary protein on tensile 
strength of rat abdominal wall. J. W. 
GREEN*, J. Petrer*, J. R. McCoy* anv J. B. 
Auuison. Bureau of Biological Research, R::tgers 
Univ., New Brunswick, N. J. 

Previous unpublished work in our labora‘ ories 
demonstrated that the tensile strength o! ab- 
dominal walls of unwounded male Wistar rai 3 fed 
a semisynthetic protein-free diet was 30 40% 
greater than the tensile strength of the abdo: :inal 
walls of rats maintained on the same diet con- 
taining 18% casein for periods of 4-8 wk. The 
tensile strength was determined on abdo :inal 
walls from which the skin had been rem: ved. 
Recent experiments involving the feeding o! this 
diet containing 0, 6, 12, 18 and 24% case’ to 
groups of rats over a period of 8 wk. confirmed 
these observations. The data demonstrate that 
the tensile strength varied according to the 
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percentage of casein in the diet as follows 0 > 
6 > ‘2 = 18 = 24. Histological differences in the 
muscles with different tensile strengths were not 
obvivcus but some evidence of shifts in water 
balaiice is being obtained. 


734. Transformylation cofactor and mecha- 
ni:m of activation of formate. G. RoBERT 
GreENBERG. Dept. of Biochemistry, Western 
Reserve Univ. Med. School, Cleveland, Ohio. 
Dowex-l-treated pigeon liver extract carries 

out ihe reaction: 1) 5-NH>2-4-imidazolecarboxa- 

mide-5’-phosphoribotide (IRMP-5) + HCOOH — 

Inosine-5’-phosphate (IMP-5). This reaction 

shows an absolute requirement for ATP, Mgtt 

and boiled extract of liver or of yeast. An ATP- 
regenerating system and homocysteine (J. Biol. 

Chem. 205: 145, 1953) are added for optimum 

synthesis. In Reaction 1, one mole of diazotizable 

amine (IRMP-5) disappears per mole of C4 
formate fixed into a _ nonacid-volatile form 

(IMP-5). Leucovorin (FRH,, N-5-formyltetra- 

hydrofolic acid) is much less effective than boiled 

extract in Reaction 1. Incubation of FRH, with 

ATP yields a heat-stable compound (FRH,X) 

which is more effective than the boiled extract. 

Paper chromatography of heat deproteinized 

filtrates of such incubations shows a new fluo- 

rescent compound whereas on omission of ATP 
only FRH, is found. The following mechanism is 
suggested: 2) RH,X + HCOOH -A!P., FRH,X; 

8) FRH,X + IRMP-5 — RH,X + IMP-5. By 

Reaction 3 substrate amounts of FRH,X yield 

RH,X which now accepts HCOOH (reaction 2) 

to form C14-FRH,X. This C!4 compound is in- 

distinguishable by paper chromatography from 

FRH,X obtained from FRH, + ATP. Chemically 

prepared tetrahydrofolic acid (RH,), or dihydro- 

folic acid (RH2) + DPNH, is converted by this 
enzyme system to FRH,X by reaction with ATP 
and HCOOH, apparently via RH,X. Folic acid 

did not replace RH, in this system. C!* formyl- 

FRH,X free of ATP directly transformylates to 

IRMP-5 (reaction 3) even iu the presence of a 

large pool of nonlabeled formate. An interaction 

of FRH,X and the DPN system occurs. Partially 
purified FRH,X shows a maximum absorption at 

255 mu at pH 7 and is converted to isoleucovorin 

by dilute hydrochloric acid. 


235. Transsulfuration in rat pancreas. Louis 
D. Greenserc, M. ExizapetH MarsH* AND 
Jaues F. Rinewart. Dept. of Pathology, Univ. 
of California School of Medicine, San Francisco. 
The demonstration of transsulfuration activity 

in rst pancreas by this laboratory has led to a 

stud’ of the effect of the in vivo administration of 

ethiunine or of alloxan and of vitamin Be 
defic'eney on the comparative transsulfuration 
activity of pancreas and liver homogenates. 
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Activity measured at various intervals after the 
administration of alloxan (120-200 mg/kg) showed 
the following: no reduction in 34, 1 and 6 hrs.; 
some reduction in pancreas and none in liver in 
18 hrs., absence or a marked reduction in both 
liver and pancreas in 2-3 days. Intraperitoneal 
injection of ethionine (60-90 mg daily) for 5-8 
days resulted in marked reduction or disap- 
pearance of activity from the pancreas and either 
no alteration or a slight reduction in the activity 
of the liver. Pancreas homogenates of animals 
with complete or nearly complete destruction of 
the acinar tissue as a result of the administration 
of 100 mg of ethionine/day for 10 days showed 
little or no activity. With restitution of the 
exocrine tissue following ethionine treatment, the 
cysteine formation returned to normal in 4-10 
days. Dietary restriction of B6, with or without 
desoxypyridoxine, resulted in a greater depression 
of the activity in pancreas than in liver. In most 
cases dietary restriction alone gave a slightly 
greater depression than the combination of the 
two procedures. In general, the addition of pyri- 
doxal phosphate (10-20 gamma) to homogenates 
of deficient animals led to a greater stimulation 
of cysteine production in pancreas than in liver. 


736. Excretion and distribution in the tissues 
of rats and guinea pigs of p-chloro- 
acetanilide-Cl®. JoseEPpHINE MEADE GRYDER, 
Mary F. Arcus anp F. E. Ray (introduced by 
J. S. Burts). Cancer Research Lab., Univ. of 
Florida, Gainesville. 

Detoxication of acetanilide is achieved in the 
animal body principally by oxidation to p-hy- 
droxyacetanilide. In the present investigation the 
vulnerable para- position was blocked by radio- 
active chlorine-36. The rate of excretion and the 
distribution of the material was measured in both 
rats and guinea pigs at 6, 12 and 24 hr. after i.p. 
injection of 100 mg p-chloroacetanilide-Cl® kg in 
propylene glycol. Much more rapid excretion of 
the radioactivity in urine occurs in the guinea pig. 
This is especially marked at the 12 hr. period when 
75% has been eliminated, contrasted with 9% in 
the rat. As a result, more activity is found in most 
rat tissues; liver, spleen, kidney, intestine’ and 
carcass. It takes another 12 hr. to bring the level 
in the rat tissues down to the guinea pig level. The 
concentration in the blood of the rat is also 
higher; in fact, at 24 hr. the concentration in rat 
blood is about as high as in the guinea pig at 6 hr. 
At 12 hr. the concentration in rat blood is 5 times 
as great as in guinea pig blood. In contrast to 
acetylaminofluorene which was recovered only 
from plasma the acetanilide is found in both 
blood plasma and cells of the 2 species. Little 
activity is found in the feces of either. A notable 
fact is the presence of radioactivity in the stomach 
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contents despite i.p. injection. Larger percentages 
are found in the guinea pig, possibly because of 
its all glandular stomach. (Supported by Atomic 
Energy Commission Contract AT-(40-1)1403.) 


737. Phosphoribomutase and phosphogluco- 
mutase. ARMAND J. GUARINO* AND HENnry Z. 
SABLE (introduced by Eart W. SuTHERLAND). 
Dept. of Biochemistry and Nutrition, Tufts 
College Med. School, Boston, Mass. and Dept. of 
Biochemistry, Western Reserve Univ. Med. School, 
Cleveland, Ohio. 

Enzymes catalyzing the interconversion of 
glucose-1-phosphate and _ glucose -6- phosphate 
(phosphoglucomutases) have been known for 
many years and are widely distributed. The 
participation of ribose-1-phosphate and ribose-5- 
phosphate in a similar reaction has been observed 
more recently (Proc. Soc. Exper. Biol. & Med. 
75: 215, 1950; Arch. Biochem. 37: 488, 1952). In the 
present study we have found that bakers’ and 
brewers’ yeasts and uterine smooth muscle from 
rabbits and cows contain phosphoglucomutases 
distinct from phosphoribomutases. Yeast phos- 
phoribomutase is unstable under various con- 
ditions of protein fractionation, while the enzyme 
of smooth muscle is more stable. Unlike the 
phosphoglucomutases, the phosphoribomutases 


require no added cysteine nor divalent cations, 


and after dialysis the latter enzymes are active in 
the presence of metal-binding agents. The phos- 
phoribomutases are inhibited by varying degrees 
by Mg**, Mnt*, Ba**, Co**, Nit*, Cut* and Znt* 
all tested at 4 X 10% m. Phosphoglucomutase 
activity of the muscle extracts was diminished 
after dialysis and was restored by addition of 
Mg?** and a-glucose-1,6-diphosphate. A require- 
ment for a diphosphate in the phosphoribomutase 
reaction became apparent after 10- to 30-fold 
purification of the enzyme. Purified uterine 
phosphoribomutase is not inhibited by iodoacetate 
or p-Cl-mercuribenzoate. It acts on desoxy- 
ribose-1-phosphate more slowly than on ribose-1- 
phosphate. Some preparations have been obtained 
which are completely free of phosphoglucomutase. 


738. Phosphoimidazole and phosphohistidine. 
CarL GusTAFSON* AND THEODOR WAGNER- 
JauREGG. Medicinal Chemistry Branch, Chemical 
Corps Med. Labs., Army Chemical Center, Md. 
Phosphoimidazole (PI) and mono phospho- 

histidine were prepared by phosphorylation of 

imidazole and histidine with phosphorus oxy- 
chloride in strong alkali, in adaptation of the 
method of Zeile and Fawaz for the preparation of 
phosphocreatine. By reaction of the calcium 
salt of phosphoimidazole (C;H;0;N2PCa-2}H.O) 

with guanidine carbonate the crystalline di- 

guanidine salt of PI (m.p. 143-147°) was obtained. 

PI is as stable towards alkali, and not quite as 
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easily hydrolyzed in acid solution, as pho<pho- 
creatine (PC). At pH 5 and 38°, 138% of P) and 
97% of PC were split in 5 hr., at px 3 the corre. 
sponding figures were 52 and 98%, respectively. 
At pH 2 and 38°, 79% of phosphohistidine were 
hydrolyzed after 2 hr. as compared to 90% hy- 
drolysis of PI. The histidine seems to be phos- 
phorylated on the imidazole nitrogen, since the 
product showed free amino nitrogen (Van Slyke). 
The hydrolysis of PI is strongly accelerated by 
molybdate. PI also could be easily split enzy- 
matically. Using a dialyzed rabbit muscle extract, 
55% hydrolysis was achieved in 5 min. at pu7 
and 38°. In 0.06 M glycine solution a 50% inhi- 
bition of the enzymatic hydrolysis occurred, in 
accordance with similar observations of Bodansky 
(1946) concerning the action of phosphatases on 
B-glycerophosphate. No phosphorylation of 
imidazole by ATP at pu 8 or 9 and no transfer of 
phosphate from PI to ADP or AMP at pH7 was 
obtained in the presence of a rabbit muscle 
extract, which was active in Lohmann’s system 
(creatine + ATP = phosphocreatine + ADP). It 
was further was found that imidazole cannot 
effectively replace arginine or histidine as acti- 
vators of the Lohmann reaction. 


739. Use of purine-requiring Bacillus subtilis 
mutants in analysis of human blood serum. 
RoBerRT GUTHRIE, Morris _ SEIDENBERG, 
MartTIn TULLER AND WAN Cuine@ Lv (intro- 
duced by Aaron BENpIcH). Sloan-Kettering 
Inst. for Cancer Research, New York City. 
Human serum was tested for growth-promotion 

of 4 types of purine-requiring Bacillus subtilis 

mutants. Growth zones were produced only by 

Type I, strains of which grow in simple media 

upon single addition of adenine, guanine, hy- 

poxanthine or xanthine. No growth was pro:uced 
for Type II (guanine, xanthine or 2,6-diamino- 
purine (DAP)), Type III (guanine or DAP) or 

Type IV (adenine only). Eighty blood donor sera 

uniformly produced growth zones with T\ pe I. 

Paper chromatography of deproteinized pr: para- 

tions revealed an active component whose lo: ition 

was determined by auxanographic tests «' the 
paper strips. The Rf values were indistingui: able 
from those of hypoxanthine in 6 different sy: ems. 

The deproteinized filtrate from a mixture of 30 

normal sera was concentrated and _ purifi | by 

chromatography. The ultraviolet abso: tion 
spectra of this preparation in acid, neutra and 
alkaline conditions were indistinguishable ‘rom 
those of hypoxanthine. Evidence for bh gher 
activity in sera from polycythemia vera pat ents 
was obtained. Silver precipitates of deprotei' ized 
filtrates from 5 normal and 5 polycythemia vera 
individuals were obtained quantitatively. Rf 
values and ultraviolet absorption spectra in- 





Marc’ 


disti 
obta' 
ever, 
mark 
othe: 
micre! 
untr¢ 


40. | 
B-! 
AN} 
Wi. 
Anu 
Orle. 
Hun 
centri 
stratif 
orang 
band 
purifie 
in an 
NaCl- 
mater 
yellow 
in the 
an §; 
denset 
as de 
ultrac 
compe 
mater 
compe 
These 
cell a 
phores 
chemi 
strate 
contai 
of nor 


41. 
ant. 
Ma 
AND 
Yal 
Con 
Res 

develc 

when | 
pyrina 
twiee- 

The / 

Ptercy 

Zaky 

Was v 

reac] :¢ 

to on 
wg/ni) 

thyn i 

Were 4 


Marc’, 1954 


disti: guishable from that of hypoxanthine were 
obtai ed for all 10 of these preparations. How- 
ever, 3 polycythemia vera preparations gave 
mark dly higher optical density values than the 
othe:-, which agreed with comparisons of the 
mier iological assay results for the same 10 
untre ited sera. 


740. isolation and characterization of serum 
B;-!ipoprotein. M. H. Hack, J. R. SNAVELY 
an» E. B. Fereauson, Jr. (introduced by 
Wi:t1am B. WENDEL). Dept. of Medicine and 
Anutomy, Tulane Univ. School of Medicine, New 
Orleans, La. 

Human serum was fractionated by ultra- 
centrifugation for 8 hr. at 200,000 g resulting in a 
stratification of the B,-lipoprotein as a yellow- 
orange band in the lower third of the tube. This 
band was isolated by careful aspiration and 
purified by recentrifugation at 200,000 g for 4 hr. 
in an NaCl medium of density 1.063 or in an 
NaCl-NaBr medium of density 1.2. The floatable 
material obtained at the lower density was 
yellow-orange in color, and appeared homogeneous 
in the ultracentrifuge, having a single peak with 
an §; of 6. The material which floated in the 
denser medium consisted of 2 main components 
as determined by analytical patterns in the 
ultracentrifuge. The faster, yellow-colored, 
component appeared to be identical with the 
material obtained at density 1.063. The slower 
component is presumed to be A,-lipoprotein. 
These 2 fractions were isolated from the analytical 
cell and analyzed. By means of paper electro- 
phoresis of serum and the isolated fractions and 
chemical assay of the fractions it was demon- 
strated that the S; 6 component (B,-lipoprotein) 
contained most of the carotene and acetal lipide 
of normal human serum. 


“41. Development of resistance to folic acid 
antagonists by Streptococcus faecalis 8043. 
Marre T. Haxaa*, Witu1am H. Prusorr* 
AND ARNOLD D. We cu. Dent. of Pharmacology, 
Yale Univ. School of Medicine, New Haven, 
Conn. 

Resistance to Aminopterin (10 ug/ml) was 
developed routinely, without progressive transfer, 
when a medium (AOAC), from which purines and 
pyrimidines were excluded, was inoculated with a 
twie:-washed broth culture of S. faecalis 8043. 
The Aminopterin contained approximately 11% 
pter ylglutamic acid (PGA) (as determined by 8S. 
lakr ewski). Growth of the resistant organisms 
was visible after 30-60 hr. at 37° and gradually 
teac].ed nearly normal levels. The lag was reduced 
to one-half by the addition of thymidine, 0.24 
ug/n.1, and larger amounts were not more active; 
thyn ine, thymidylic acid and thymine riboside 
Were active, while cytosine and its desoxyriboside 
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were not. When A-methopterin (10-methyl 
Aminopterin) and PGA (1 ywg/ml) were used 
instead of Aminopterin, a resistant strain was not 
obtained from the parent organism, even in the 
presence of thymidine. However, from the 
Aminopterin-resistant organisms, initially in- 
hibited by A-methopterin, there developed, after 
a lag period which could be shortened by 
thymidine, a doubly resistant strain. This sug- 
gests that 2 steps are involved in the development 
of resistance to A-methopterin, an analogue which 
differs structurally from PGA in 2 respects. At 
the time of the appearance of the Aminopterin- 
resistant strain, growth could be arrested at a 
desired level by the addition of 6-azathymine 
(250 ug/ml), and resumption of growth could not 
be caused by thymine or thymidine. The implica- 
tions of these results to the inhibition of growth 
of Aminopterin-resistant leukemic cells with the 
desoxyriboside of 6-azathymine will be discussed. 


742. Synthesis and metabolism of D-ribo- 
flavin-2-C!4. Epwarp E. HALrey* anp JouN P. 
Lampooy. Dept. of Physiology and Vital Eco- 
nomics, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

D-Riboflavin’ was synthesized with C! in- 
corporated into the 2 position of the molecule. 
BaC!4O; was converted to KC'4N by the sodium 
azide method. Wohler’s method was used in 
preparing C!4-urea but was modified to increase 
the yield to 80%. C'4-Urea was condensed with 
diethyl malonate to yield barbituric-2-C' acid, 
which, in turn, was reacted with 1-(D-ribityl- 
amino) -2-p-tolylazo-4,5-dimethylbenzene to yield 
D-riboflavin-2-C'4 with a specific activity of 3.4 
ue/mg. Activity yields corresponded to chemical 
yields. Identity of C'4-riboflavin was established 
by paper chromatography and microbiological 
assay using Lactobacillus casei. Incubations of 
Lactobacillus casei with C'4-riboflavin were carried 
out for 40 days during which time 16% of the 
riboflavin was destroyed. Two-tenths per cent of 
the administered radioactivity was excreted as 
COz2. Paper chromatography of the phenol extract 
of the cells in the n-butanol-acetic acid-water and 
5% Na:HPO,-isoamyl alcohol systems produced 
fluorescent spots corresponding to FMN and 
FAD. Radioautographs showed, in addition, 
exposed areas with Rf values of 0.78 and 0.12 in the 
respective solvent systems. In the culture medium 
the presence of only FAD and riboflavin could be 
demonstrated. An attempt was made to identify 
the radioactive material with Rf values of 0.78 
and 0.12 by comparison with Rf values of sub- 
stances to which C!!-riboflavin might be converted 
or degraded. The substance is not urea, oxaluric 
acid, alloxan, barbituric acid, uracil, lumichrome, 
lumiflavin, 3:4-dihydro-3-keto-4-(D-1’-ribity])- 
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6,7-dimethylquinoxaline-2-carboxyureide, the 
corresponding 4-methyl compound or 3-hydroxy- 
6,7-dimethylquinoxaline-2-carboxyureide. 


743. Chromatographic studies of the basic 
amino acids in hydrochloric acid hy- 
drolysates of gelatin. Pau, B. HamILTon 
AND RoBerta A. ANDERSON*. Dept. of Bio- 
chemistry, Alfred I. du Pont Inst. of the Nemours 
Fndn., Wilmington, Del. 

Chromatographic analysis of the basic amino 
acids of hydrochloric acid hydrolysates of gelatin 
on 0.9 X 15 cm columns of sodium Dowex-50 (8% 
cross linked, 200-400 mesh) (according to Moore 
AND SrTein, J. Biol. Chem., 192: 663, 1951) has 
revealed that gelatins prepared from bone or calf 
skin which have been subject to a liming process, 
contain ornithine. The amount of ornithine varies 
from a trace to 1.8% of the total amino acid 
nitrogen. The starting material, i.e. bone chips or 
calf skin splits do not contain ornithine. It is 
therefore assumed that ornithine arises through 
degradation of guanidino groups of some of the 
arginine molecules during the course of the liming 
process. It is well known that urea and ammonia 
are produced during the course of this liming 
process. Some modification of buffer and px 
sequence as recommended by Moore and Stein 
were found necessary for satisfactory resolution of 
ornithine from lysine. As well, hydroxylysine can 
be readily resolved into 2 components, on 0.9 X 
100 cm columns of sodium Dowex-50 with 0.1 M 
phosphate buffer, po 7.5. As a working hypothesis, 
it is assumed that resolution of hydroxylysine 
from allohydroxylysine is being obtained. Work is 
in progress to establish the nature and properties 
of these two components. (The authors wish to 
thank Drs. Moore and Stein of the Rockefeller 
Inst., N. Y. for much valuable help and interest.) 


744. Influence of lecithin metabolites on 
oxidation rates in isolated systems. DONALD 
J. HANAHAN AND Martin RopBEti*. Dept. of 
Biochemistry, Univ. of Washington, Seattle. 
During an investigation of the oxidation of 

lecithin in the various subcellular fractions of 

the liver, a pronounced stimulatory effect of 
certain lecithin fragments on the respiration of 
the mitochondria was noted. In guinea pig liver 
mitochondrial preparations (fortified with ATP, 
cytochrome c, citrate, a-ketoglutarate, malate, 
sucrose and Mg**), the following compounds, 
monopalmitoyl lecithin (lysolecithin), glyceryl- 
phosphorylcholine (GPC), phosphorylcholine 
(PC) or glycerophosphate (GP) plus choline (C), 
consistently caused increases in the respiration 
rate of the order of 200 to 400% above the con- 
trols. While concentrations of GPC, PC or GP 
plus C ranging from catalytic level to substrate 
amounts caused increases in O, consumption 
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(plus concomitant CO, release), high concentra. 
tions of lysolecithin were inhibitory. Glycero. 
phosphate or choline alone, or lecithin caused no 
stimulation; the microsomal and soluble fractions 
were inhibitory to the above stimulatory effects. 
A possible role of these compounds in fat metab- 
olism will be discussed. 


745. Mechanism of esterase action. Putuip 
HANDLER AND BEVERLY B. Stewart.* Duke 
Univ. School of Medicine, Durham, N. C. 
Studies of the mode of action of ‘transferring’ 

enzymes have, in each case, indicated the forma- 

tion of an enzyme-substrate compound which 
appears to retain much of the ‘bond energy’ of 
the initial substrate. Such reactions may be 
formulated: a) A— B + Enz = A — Enz +B; 
b) A — Enz + C =A — C + Enz. The present 
report is that of the first of a series of studies 
designed to determine whether similar enzyme- 
substrate compounds, presumably linked by 
bonds which are covalent or almost so in char- 
acter, are also invariably formed during the 
course of enzymatic hydrolyses. Horse liver 

esterase was incubated with an equimolar (0.04 

M) mixture of ethyl butyrate, ethanol and butyr- 

ate over the pH range 4-9. In one series, ethanol- 

1-C'*, in another butyrate-1-C!* was employed. 

Reaction was stopped after 33% hydrolysis of 

the initial ester and the residual ester examined 

for radioactivity. Optimal hydrolytic activity 
occurred at pH 8 but this was only twice that at 
pH 5. At no pH was there appreciable incorpora- 
tion of butyrate into the ester whereas ethanol 
incorporation, in general, occurred only slightly 

less rapidly than net hydrolysis, attaining 15% 

of complete equilibration in 20 min. at px 8. 

Increasing the ethanol concentration inhibited 

hydrolysis and enhanced ethanol reesterification. 

Thus the reaction may be formulated: a) Ethyl! 

Butyrate + Enz = Enz — Butyrate + Ethanol; 

b) Enz — Butyrate — Enz + Butyrate. The 

parallel effects of varying pH on net hydrolysis 

and ‘reesterification’ suggest that the optimal 
pH represents optimal conditions for forma’ ion of 
enzyme—butyrate compound from the est«r. 


746. Genesis of anemia of renal insuffic:«ncy. 
JEROME 8. Harris, Gorpon D. STANLE’ AND 
R. FRANKLIN Poo.g, JR. (introduced by |! eNRY 
Kamin). Dept. of Pediatrics and Bioche: istry, 
Duke Univ. School of Medicine, Durham, \V. C. 
The anemia of renal insufficiency was s‘ died 

in dogs which were nephrectomized and ain- 

tained by intermittent peritoneal lavage. I: xdio- 
active iron was administered intraven usly 
following nephrectomy and, at suitable intervals 
thereafter, plasma and red cell radioactivity, 
plasma volume and hematocrit were determ ned. 
It was found that the uptake of radioactive iron 
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into circulating red cells virtually ceased in these 
aninials. Examination of the bone marrow from 2 
of these dogs showed almost complete lack of 
erytiropoiesis although granulocyte production 
was preserved. Splenectomy, folic acid, vitamin 
B 12 and cobalt did not alter the results. Control 
dogs subjected to splenectomy and given similar 
peritoneal fluids showed normal uptake of radio- 
active iron. Anemia developed in these animals 
more rapidly than expected from failure of eryth- 
ropoiesis alone if the red cells had a normal 
life span—confirming the presence of a hemolytic 
anemia as reported by Muirhead et al. (Am. J. 
Physiol. 173: 371, 1953). Normal dogs red cells 
labeled with radioactive iron, when infused into 
these animals, were destroyed as rapidly as the 
recipient’s cells. It is concluded that the anemia 
of the nephrectomized dog results from failure of 
formation as well as increased destruction of red 
cells. 


747. Effect of some substituted thioureas on 
inhibitory action of ANTU (a-naphthyl- 
thiourea) on tyrosinase activity in vitro. 
Bernice L. HARRISON AND AURORA V. BRANS- 
FORD (introduced by T, WaAGNER-JAUREGG). 
Pharmacology Branch, Chemical Corps -Med. 
Labs., Army Chemical Center, Md. 

Meyer and Saunders reported that some sub- 
stituted thioureas, when injected prophylac- 
tically or after the administration to rats of 2 
ww50’s of ANTU, in doses 5-10 times that of 
ANTU afford significant protection to the ani- 
mals against fatal ANTU poisoning. Saunders 
and Spaulding suggested that the similarity of 
structure of these thioureas to that of ANTU 
may allow them to act as competitive antago- 
nists. Because tyrosinase was proved to be the 
most powerfully inhibited system among the 
enzyme systems investigated by DuBois and 
Erway, it was of interest to find out whether sub- 
stituted thioureas would protect that enzyme 
in vitro against ANTU inhibition. Five com- 
pounds which were significantly effective in vivo 
were investigated: ethylene thiourea, ethyl 
thiourea, 1-ethyl-1-phenyl thiourea, allyl thio- 
urea and butyl thiourea. A crude potato extract 
was used as the enzyme source, tyrosinase ac- 
tivity being measured by Willstatter’s purpuro- 
gallin method and by the Warburg manometric 
metiiod. None of the: above mentioned com- 
pounds afforded any significant protection to 
the enzyme in vitro under our experimental con- 
ditions. 


148. Glycerol oxidation in Acetobacter sub- 
oxydans. JENS G. Havce*, Tsoo E. Kina 
AND VERNON H. CHELDELIN. Dept. of Chem- 
is'ry and Science Research Inst., Oregon State 
College, Corvallis. 
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When resting cells of Acetobacter suboxydans 
oxidize dihydroxyacetone (DHA) a lag in O2 up- 
take is observed, and the rate of oxidation once 
begun, is low compared to the rate of glycerol 
oxidation beyond the stage of DHA. This defi- 
ciency is largely removed by preincubating the 
cells with oxidizable substrates such as DHA, 
glycerol, sorbitol, sorbose, glucose or alcohol. 
When preincubated with buffer alone, or citrate 
or acetate (non-oxidizable), no improvement in 
the oxidation was observable. This lag period is 
found also in cell free extracts, using tripheny]- 
tetrazolium chloride (TZ) as electron acceptor. 
Oxidation of DHA here requires supplements of 
DPN, Mgt and substrate amounts of ATP. 
Optimum pH is about 8. When DHA is prein- 
cubated with the cell free extract plus ATP and 
Mg**, but without DPN and TZ, the oxidation 
proceeds immediately upon the addition of DPN 
and TZ. If either Mg**, ATP or DHA is omitted 
during the preincubation period, the usual lag is 
observed. The release of P; from ATP by the 
extract is appreciably reduced by 0.01 m F-, par- 
ticularly in the presence of Mg**. This phosphate 
release is doubled when DHA is added, unless 
Mg?" is omitted. These data suggest the forma- 
tion of a phosphorylated derivative of DHA 
prior to its oxidation. Comparable data have 
been obtained for glycerol oxidation, with the 
requirements for ATP, Mg** and DPN being 
almost identical to those for DHA oxidation. 
Commercial glycerol-8-phosphate was inert, but 
glycerol-a-phosphate was oxidized in the absence 
of ATP at the same rate as glycerol plus ATP. 
Further direct evidence concerning the possible 
role of this and other phosphorylated inter- 
mediates of glycerol and DHA in their oxidation 
will be discussed. 


749. Condensation of proteins with thio- 
eyanate. F. Haurowi7z, R. L. HarpIN* AND M. 
ZIMMERMAN*. Dept. of Chemistry, Indiana 
Univ., Bloomington. 

The condensation of proteins with thiocyanate 
containing S® or C!4 was investigated, particu- 
larly in regard to using this reaction as a method 
for determining the number of terminal alpha- 
carboxyl groups in proteins. When serum albu- 
min, serum globulin, casein, edestin, ovalbumin 
or insulin are treated with thiocyanate and acetic 
anhydride at 100°, 10-20 SCN-residues/10° gm of 
protein are bound within 30 min. On further 
heating over many hours, the number of bound 
SCN-residues rises very slowly. The radioac- 
tivity of the SCN-proteins is not exchanged with 
nonradioactive thiocyanate but is bound by 
covalence. On exposure to N NaOH at room tem- 
perature and subsequent acidification, a con- 
siderable portion of the radioactivity is split off 
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as carbon dioxide and hydrogen suifide. The de- 
proteinized filtrate contains 0.3-0.5 m of thiourea 
per mole of SCN-protein. The possibility of a 
condensation of thiocyanate with reactive groups 
of the amino acid side chains of the protein is 
discussed. (Support of this work by grants from 
the PHS and the American Cancer Society, and 
by contracts of Indiana Univ. with the U. S. 
Atomic Energy Commission and the Office of 
Naval Research, is gratefully acknowledged.) 


750. Excretion of nitrogen in vitamin B, in- 
sufficiency. W. W. Hawkins AND VERNA G. 
Leonarp*. Nutrition Section, Maritime Re- 
gional Lab., Natl. Research Council of Canada, 
Halifax, N.S. 

Two groups of young rats were maintained on 
a purified diet, one group being deprived of vita- 
min Bs. The amount of food given daily to each 
animal was in proportion to the body weight. 
After 67 days nitrogen balance and the partition 
of urinary nitrogen were studied. The animals 
which had been deprived of vitamin Bs excreted 
a greater proportion of the ingested nitrogen than 
did the controls, the output of urea and ammonia 
being higher. A similar experiment was done on 
young dogs. In this case nitrogen metabolism was 
affected in the same way when the animals were 
deprived of vitamin B, and given daily doses of 
desoxypyridoxin. 


751. Mechanism of the enzymatic decarboxyl- 
ation of malonic acid. Osamu HayalsHt. 
Dept. of Microbiology, Washington Univ. School 
of Medicine, St. Louis, Mo. 

Participation of ATP and CoA in the decar- 
boxylation of malonic acid was previously dem- 
onstrated with crude extracts or partially purified 
enzyme preparations prepared from malonate- 
grown cells of Pseudomonas sp. When hydroxyla- 
mine was present in the reaction mixture, deriva- 
tives of hydroxamic acid were obtained and 
these were tentatively identified on paper as 
acet- and malonmono-hydroxamic acids (Hay- 
AISHI, J. Am. Chem. Soc. 75: 4367, 1953). Avail- 
able evidence now suggests the following sequence 
of reactions as a plausible mechanism: /) Malo- 
nate + CoA _—ATP_,Malonyl-CoA; 2) Malonyl- 
CoA — CO, + Acetyl-CoA; 3) Malonate + 
Acetyl-CoA -— Malonyl-CoA + Acetate; 4) 
Acetate + CoA ATP, Acetyl-CoA. Purification of 
the crude extracts with calcium phosphate gel 
yielded 2 fractions: a) malonate decarboxylase 
system, which carries out reactions (1), (2) and 
(3), but is practically free of (b), and (b) acetate 
activating enzyme, which catalyzes reaction (4) 
but has no decarboxylase activity. With a par- 
tially purified decarboxylase preparation, only 
catalytic amounts of ATP were required in the 
presence of CoA. ATP could be replaced by the 
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addition of both purified phosphotransacet, lage 
and acetylphosphate. Adenosinediphosphate and 
adenosine-5’-phosphate were both inactive. 
Furthermore, the decarboxylation is strongly 
inhibited by the presence of both phosphotrans- 
acetylase and arsenate. (This work is supported 
in part by a research grant (G3727) from the 
Natl. Insts. of Health, PHS.) 


752. Steroid 11-8-hydroxylase. Mixa Hayano. 
Worcester Fndn. for Exptl. Biology, Shrew- 
bury, Mass. 

An acetone powder of beef adrenal washed 
homogenate residue (5000 X g) containing the 
11-8-hydroxylase activity has now been success- 
fully prepared. An extract of this powder was 
shown to be capable of converting desoxycorti- 
costerone to corticosterone and 11-desoxyhydro- 
cortisone to hydrocortisone. The addition of 
TPN (triphosphopyridine nucleotide), fumarate 
and oxygen is absolutely necessary for this ac- 
tivity. Neither high energy phosphate nor in- 
organic phosphate ions are required in the 
synthesis. Studies on the enzymatic mechanism 
of the introduction of the hydroxy] group at the 
C-11-8 position have also been carried out. The 
hypothesis, proposed in a previous publication, 
of a dehydrogenation of the molecule at carbons 
9-11 or 11-12, followed by an asymmetric addi- 
tion of the elements of water has been investi- 
gated with; 1) the use of the A*”-anhydrocorti- 
costerone and A*“)-anhydrocortisone acetates, 
and 2) the use of heavy water. The incubation of 
both 9(11)-unsaturated compounds with adrenal 
homogenates under a variety of conditions did 
not yield any significant amounts of their respec- 
tive 11-hydroxylated products. The synthesis of 
hydrocortisone from  11-desoxyhydrocortisone 
with the optimum 11-6-hydroxylase system in 
the presence of heavy water has also been ef- 
fected. Analysis of the product after equilibra- 
tion with methanol and water showed that no 
deuterium was incorporated into a stable posi- 
tion on the molecule. Both these findings strongly 
indicate that this stepwise route is not the «tual 
biological mechanism of synthesis. 


753. Quantitative immunochemical met 'iods 
as an aid to determination of che::ical 


structure. MicHaEL HEIDELBERGER, ‘[El- 

VILLE L. WoLFRoM AND ZACHARIAS Di “HE. 

Depts. of Medicine and Ophthalmology, C. ‘lege 

of Physicians and Surgeons, Columbia ( x1v., 

New York City and Dept. of Chemistry, hio 

State Univ., Columbus. 

The galactan isolated from beef lung (\ 0L- 
FROM, WEISBLAT, KARABINOS AND KE! £R, 
Arch. Biochem., 14: 1, 1947.) not only precipi‘ tes 
antibodies from Type XIV antipneumoc«: ‘cus 
horse serum but also reacts with Type II anti- 
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serum. The antigenic specific polysaccharide of 
Typ: XIV pneumococcus contains galactose and 
acei viglucosamine, while that of Type II pneu- 
moc ccus is composed of rhamnose, glucose and 
gluc ironic acid. It therefore appeared that beef 
lun, galactan could be related to the Type II 
sub::ance and react with antibodies formed 
agaiast it only if the 1 molecule of uronic acid per 
354) galactose units occurring in the galactan 
(WoLFROM, SUTHERLAND AND ScHLAMOowITz, J. 
Am. Chem. Soc., 74: 4883, 1952.) were actually 
glucuronic acid. This immunochemical predic- 
tion has been confirmed by chromatographic 
identification. The question arises as to whether 
the glucuronic acid and galactose are actually 
part of the same polysaccharide or whether the 
former exists in an impurity in the galactan. 
This can also be answered immunochemically. If 
the galactan reacts with the Type XIV serum 
through galactose and with the Type II serum 
through its glucuronic acid units, analysis of 
the washed specific precipitates for galactose and 
glucuronic acid should show whether or not the 
ratios of the two sugars remain the same as in 
the original galactan. Results of these analyses 
will be given. 


754. Synthesis of aldolase and phosphorylase 
in the rabbit. Murray HEImMBERG* AND 
Sipney F. Veuicx. Dept. of Biological Chem- 
istry, Washington Univ., School of Medicine, 
St. Louis, Mo. 

Aldolase and phosphorylase were crystallized 
from the skeletal muscle of a rabbit after the 
serial injection of glycine, alanine, lysine and 
phenylalanine, labeled with C1‘, at intervals, 
respectively, of 24, 24, 14 and 2 hr. prior to the 
isolation of the enzymes. After repeated recrys- 
tallizations and testing of enzyme activity, the 
above amino acids and serine were isolated from 
acid hydrolysates of the proteins by ion exchange 
chromatography. The specific radioactivity of 
each amino acid in aldolase was, within the 
limits of experimental error, the same as the 
specific activity of the corresponding amino 
acii in phosphorylase. The specific activities of 
the amino acids in aldolase were close to those 
observed previously in aldolase when the amino 
aciis were all injected 38 hr. prior to the isolation 
of ‘he enzymes (Simpson AND VELICK, Federa- 
tio. Proc., 12: 268, 1953) and were approximately 
1.8 times greater than the values previously ob- 
ser'ed with glyceraldehyde-3-phosphate dehy- 
dro senase. Aldolase and phosphorylase thus 
tur: over 1.8 times as rapidly as the dehydro- 
ger ise. There is a rough correlation in these 3 
cas ‘s between the absolute rates of synthesis of 
an -nzyme and its steady state concentration in 
mu-cle. All 3 enzymes are in steady state equi- 
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librium with the same pools of amino acids. Most 
of the measured incorporation occurs in less than 
2 hr. after the injection. If peptide intermediates 
occur in the synthesis of these enzymes, the pres- 
ent results impose the restriction that they turn 
over metabolically much more rapidly than the 
proteins. 


755. lon-exchange chromatography of pter- 
oylglutamic acid and related compounds. 
M. R. Hernricu (introduced by Virarnta C. 
Dewey). Biological Lab., Amherst College, 
Amherst, Mass. 

The behavior of pteroylglutamic acid and re- 
lated compounds on ion-exchange columns has 
been investigated as a means of analysis and 
purification of these compounds. Cation and 
anion exchange resins have been used, the latter 
in the form of the chloride, hydroxide, formate 
and acetate. A useful system is a column of 
Dowex-1-chloride, upon which the compounds 
are adsorbed from alkaline solution and eluted 
with dilute hydrochloric acid. Pteridines, pteroy]- 
glutamic acids and pteroic acids generally are 
eluted in that order with increasing acid concen- 
tration. Convenient concentrations to elute the 
principal peak of the following compounds are: 
0.003 n for 4-amino-N 10-methyl-PGA, 0.005 Nn 
for 4-amino-PGA, and 0.05 n for N 10-methyl- 
PGA and PGA. Some of the impurities present 
have been identified. The influence of degree of 
cross-linking and ionic form of the resin, px of 
the adsorbed material, flow rate, and other fac- 
tors will be discussed. 


' 756. Kinetic studies of amino acid transport 


into cells. Erich He1nz* (introduced by 

Hatvor N. CuHrisTENSEN). Dept. of Biochem- 

istry and Nutrition, Tufts College Med. School, 

Boston, Mass. 

In exténsion of studies in this laboratory of 
the process by which cells concentrate amino 
acids from the surrounding solution, the kinetics 
of glycine uptake have been studied with glycine- 
C,!4. The uptake of labeled glycine by the Ehrlich 
mouse-ascites carcinoma cells is extremely rapid 
in the first few minutes. This rate of uptake is 
markedly depressed by the presence of unlabeled 
glycine, as would be expected if during the up- 
take the glycine were combined to another sub- 
stance of limited capacity (e.g. a carrier). With 
increasing glycine concentration in the extra- 
cellular fluid the rate of uptake for total glycine 
increases to a maximum to correspond precisely 
to a Langmuir adsorption isotherm. From the 
resulting equation a tentative dissociation con- 
stant for the complex can be calculated. The 
temperature coefficient of the uptake rate is 
about 2.2 for 10°C, therefore suggesting that in 
the uptake process a chemical reaction is rate- 
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limiting. Cyanide and other inhibitors strongly 
depress the uptake rate for labeled glycine and 
make it entirely independent of the concentra- 
tion of unlabeled glycine. This suggests that 
interruption of the energy supply has made the 
transfer inactive, so that glycine enters the cell 
simply by diffusion. From these and other ob- 
servations some principal conclusions as to the 
chemical nature of the transport process are 
drawn. 


757. Sodium exchange in the gastrointestinal 
tract of patients with hypertension. O. 
M. Hewm_er, R. S. Grirrita* anp K. G. Koxt- 
sTaEDT. Lilly Lab. for Clin. Research, General 
Hosp., Indianapolis, Ind. 

There are many reports in the literature to the 
effect that the storage and metabolism of sodium 
is abnormal in patients and animals with hyper- 
tension. This study is concerned with a compari- 
son of sodium exchange in the gastrointestinal 
tract of hypertensive and normotensive patients. 
All subjects were placed on a 500 mg sodium diet, 
supplemented with 90 mEq potassium, and 48 
gm cation-anion exchange resin were adminis- 
tered daily. As soon as low values of sodium were 
found in the urine (5-12 days), feces samples were 
collected and assayed for sodium and potassium. 
Another feces sample was taken between the 21st 
and 38th day on resin. Analyses of feces col- 
lected in the first period revealed that in normo- 
tensive subjects 0.5 mEq sodium had been taken 
up per gm resin, whereas in 6 of 7 patients with 
hypertension, each gm of resin had removed 


0.7-1.5 mEq of sodium. In the normotensive — 


individuals, the quantity of sodium removed 
per gm of resin was the same in the 2nd as in the 
Ist collection. In the hypertensive patients, 
however, the amount of sodium removed by a 
gm of resin in the 2nd period was reduced to the 
level of normal subjects. In 1 person with hyper- 
tension, who had marked electrolyte imbalance, 
the sodium removed by resin was the same in 
both periods. Values in this patient corresponded 
to those of normotensives. The values for potas- 
sium did not change in either group and were 
in the same range. This study suggests that in 
the gastrointestinal tract of hypertensive pa- 
tients there is a greater amount of sodium avail- 
able for exchange with the resin than in normo- 
tensive patients. 


758. 3-Hydroxykynurenine metabolism in 
the rat. L. M. HENDERSON AND RurH E. 
Kosx1*. Dept. of Chemistry, Univ. of Illinois, 
Urbana. 

Earlier studies with 3-hydroxykynurenine (I) 
have shown that it is acted on by kynureninase 
from liver and micro-organisms to form alanine 
and 3-hydroxyanthranilic acid. Xanthurenic 
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acid is excreted by the rat in response to J, 
(Musaso, Science 113: 125, 1951.) In the studies 
to be reported, administration of 0.25 mm to rats 
resulted in a slight increase in nicotinic acid ex- 
cretion. The increased quinolinic acid excretion 
corresponds to 0.6% conversion of I. This re- 
sponse is quantitatively similar to that obtained 
with pu-kynurenine (II). Riboflavin deficiency 
sufficiently severe to reduce the conversion of 
tryptophan to quinolinic acid tenfold, had no 
effect on the excretion of the latter in response to 
I. Vitamin Bg deficiency reduced the conversion 
of I to quinolinate approximately sevenfold. 
Paper chromatograms of the urine of control 
and deficient animals following the administra- 
tion of I, II, tryptophan and 3-hydroxyanthra- 
nilic acid provided confirmation of the reports 
of abnormalities in this sequence of reactions 
resulting from deficiency of these vitamins. The 
p and L isomers of I are separated on paper. The 
papergrams indicate that much of the p isomer is 
excreted unchanged. Liver slices and homogenates 
convert I, but not II, to quinolinate. Studies of 
the niacin replacing ability of I and II will be 
reported. 


759. Quantitative distribution of cytochrome 
oxidase and adenosinetriphosphatase in 
cytoarchitectonic layers of rat cerebral 
cortex. HELEN H. Hess* anp ALFRED Pope. 
McLean Hosp., Waverley, and Harvard Med. 
School, Boston, Mass. 

The quantitative distributions of cytochrome 
oxidase and adenosinetriphosphatase within 
the cytoarchitectonic layers of rat somatosensory 
isocortex have been studied by techniques for 
serial frozen section sampling, and alternate 
histological study, dry weight determination, 
and ultramicro enzyme assay. Cytochrome 
oxidase activity, measured spectrophotometri- 
cally (Hess AND Pops, J. Biol. Chem. 204: 295, 
1953), is uniformly high throughout layers I-V, 
but declines progressively within layer \I to 
values in subcortical white matter which are one- 
fifth the average value for cortical gray m:i(ter. 
Characteristic peaks of relatively high activity 


‘occur at the junction of layers I and IT, ard in 


layers IIIb and Ve. This distribution is consi: tent 
with localization of cytochrome oxidase pre- 
dominantly in neuronal cell bodies and dend/ tes. 
Preliminary experiments upon adenosinetri):)0s- 
phatase activity in the presence of Mg*t is an 
activator indicate its distribution pattern ‘> be 
similar to that of cytochrome oxidase. In the 
presence of Ca*+, however, ATPase activii\ is 
only one-fifth as great and previously was found 
to have a distribution pattern resembling ‘hat 
of acetylcholinesterase, the activity of whic) is 
high at relatively acellular levels where the 
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neuropil is dense (Pore, J. Neurophysiol. 15: 115, 
1952). The dissimilarity of their intracortical 
distributions is in accord with the view that 
separate Catt and Mg** activated ATPases are 
involved, which have different cytological loca- 
tions and, perhaps, different physiological roles. 


76. Antioxidant studies concerned with the 
metabolism of carotene and vitamin A. 
iipwarRp G. Hieu, SHERMAN S. Witson, Hay- 
woop, C. Suir, Jr. AND Haroutp H. Taytor 
(introduced by Haroup D. West). Lab. of Bio- 
chemical Research, Prairie View A. & M. Col- 
lege, Prairie View, Texas and Dept. of Bio- 
chemistry, Meharry Med. College, Nashville, 
Tenn. 

Because previous studies have shown that the 
effects of some alkyl hydroquinones parallel the 
effects of vitamin E on the utilization of carotene 
by the rat (Hien et al. J. Biol. Chem. 195: 787, 
1952), it was of interest to investigate the effects 
of these substances on the utilization of pre- 
formed vitamin A and the effects of other hydro- 
quinone derivatives on the metabolism of 
carotene. Vitamin A-deficient albino rats were 
separated into groups and supplemented daily 
for approximately 21 days with the test substance 
plus either a moderate amount of carotene or 
vitamin A in cottonseed oil. Control rats received 
either the carotene or vitamin A alone in oil. 
Large amounts (10 mg/day) of 2, 5-ditertiary 
butylhydroquinone, octylhydroquinone and ter- 
tiary butylated-4-hydroxy anisole decreased 
vitamin A deposition from carotene fed. How- 
ever, these substances seem not to interfere with 
the absorption of carotene in the alimentary 
tract, for no significant differences in the fecal 
excretion of carotene were observed between 
groups. On the other hand, they protected caro- 
tene markedly against oxidative decomposition 
in vitro. Also, large amounts (10 mg/day) a- 
tocopheryl acetate, tertiary butylhydroquinone 
and octylhydroquinone were ineffective toward 
the utilization of preformed vitamin A. This 
study affords further evidence that the mode of 
action of both vitamin E and these hydroquinone 
derivatives, on decreasing vitamin A deposition 
from carotene fed, is concerned with their anti- 
oxidant activity and that in large amounts they 
may suppress the oxidative process which is prob- 
ably involved in the enzymatic conversion of 
carotene to vitamin A. (Supported in part by 
R. (;. A445 C-2 from the Natl. Inst. of Health.) 


761. In vivo effects of hydrazine on liver 
metabolism. Respiration. Davin L. HI.Lu 
(introduced by Frep W. Oserst). Pharma- 
eclogy Br., Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

Albino mice were injected intraperitoneally 
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with 47.5 mg/kg hydrazine daily for 1, 2 or 3 
days. The liver was excised 24 hr. after the last 
injection and homogenized in Locke’s medium. 
Oxygen uptake was determined by standard 
Warburg techniques. After only 1 injection of 
hydrazine, the liver homogenate exhibited a 
high Qo, (av. 3-4) which was maintained for a 
3-hr. period. In contrast, the Qo, of control liver 
homogenates dropped rapidly from a Ist hr. 
value near unity to negligible values during the 
2nd and 3rd hr. This extra respiration of the 
livers from the hydrazine-poisoned mice was 
blocked by azide but only insignificantly affected 
by iodoacetate in concentrations expected to 
block pyruvate formation. Respiratory quotient 
measurements on homogenates of livers of treated 
mice have given abnormally low values. The 
mechanism of the extra respiration will be dis- 
cussed. 


762. Lactic dehydrogenase and glycolysis in 
various micro-organisms. RosBert L. HILu 
AND R. C. MILs (introduced by D. J. Mut- 
FORD). Dept. of Biochemistry, Univ. of Kansas, 
Lawrence. 

Previous work (to be published) has demon- 
strated that the absence of a system capable of 
DPNH: reoxidation during anaerobic glycolysis 
is the explanation for the inability of the intra- 
cellular pathogen Bacterium tularense to utilize 
glucose anaerobically, while able to metabolize 
glucose rapidly aerobically. Whereas DPN-de- 
pendent lactic dehydrogenase functions in mam- 
malian and some bacterial cells to reoxidize 
DPNH: during glycolysis, no comparable dehy- 
drogenase was found in Bacterium tularense. The 
addition of DPN-dependent lactic dehydro- 
genase (beef heart) to cell-free extracts of B. 
tularense allowed rapid glycolysis. To determine 
the distribution of this phenomenon several 
species of bacteria have been studied. Cell-free 
extracts of the nonpathogenic aerobes Sarcina 
lutea, Alcaligenes faecalis, Pseudomonas aueri- 
ginosa and Bacterium anitratum did not glycolyze 
either in the absence or presence of added DPN- 
dependent lactic dehydrogenase. Dialyzed sonic 
extracts of pathogenic strains of Bacterium 
tularense, Brucella abortus and Agrobacterium 
tumefaciens (all intracellular) and a strain of 
nonpathogenic Mycobacterium phlei did not gly- 
colyze; considerable glycolysis occurred in the 
presence of added DPN-dependent lactic dehy- 
drogenase. The significance of these findings will 
be discussed. While assays for lactic dehydro- 
genase in B. tularense, B. abortus, A. tumefaciens 
and M. phlei extracts indicated considerable 
activity, no DPN-dependency could be demon- 
strated. The dehydrogenase present in M. phlei 
has been previously shown to be a flavoprotein 
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enzyme (Biochem. J., 41: 145, 1947) while some 
species of yeast are thought to contain a cyto- 
chrome b linked lactic dehydrogenase. Lactic 
dehydrogenase fractions from B. tularense have 
been prepared free of cytochrome b. The prepara- 
tion and some of the properties of DPN-inde- 
pendent lactic dehydrogenase from B. tularense 
will be discussed. 


763. Relative rates of transamination and of 
hydrogen exchange. Mary A. Hitton*, F. 
W. Barnes, JR. AND THEODORE ENNs, with 
the technical assistance of Mrs. Erirna G. 
YARDLEY. Johns Hopkins Univ. School of Medi- 
cine, Baltimore, Md. 

During enzymatic transamination between 
aspartate and a-ketoglutarate, each at a con- 
centration of 20 um/ml in D,O, deuterium is 
incorporated into the aspartate molecules at a 
rate slightly greater than the initial rate of trans- 
amination. By varying the concentrations of the 
two substrates and therefore the rate of trans- 
amination, it has been found that the ratio of 
the rate of exchange of hydrogen to that of trans- 
amination is not a constant one, although it 
always has a value greater than 1. With the en- 
zyme preparation used, the exchange between 
the deuterium of the solvent and the hydrogen 
of the aspartate does not occur to a significant 
extent if a-ketoglutarate is omitted from the 
system. However, traces of a-ketoglutarate (too 
low to permit measurement of the rate of trans- 
amination) restore the rate of exchange of hy- 
drogen to a maximal level. The implications of 
these findings with regard to the mechanism of 
the enzymatic reaction will be discussed. 


764. Structural studies on_ ribonuclease. 
C. H. W. Hrrs (introduced by Wiiuram H. 
Stein). Labs. of the Rockefeller Inst. for Med. 
Research, New York City. 

As a preliminary step in the study of the 
structure of ribonuclease A, the amino acid com- 
position of the enzyme was determined chromato- 
graphically employing 150 cm columns of Dowex 
50 X 4 (modification, to be published, of the 
procedure of Moore anp Stern, J. Biol. Chem., 
192: 663, 1951). Hydrolysis was performed with 
6 N HCl at 110° in evacuated, sealed tubes. Analy- 
ses of 22 hr. and 70 hr. hydrolysates indicated 
considerable progressive decomposition of serine, 
threonine, cystine and tyrosine, and slight de- 
composition of arginine, glutamic and aspartic 
acids, and perhaps proline. Isoleucine was liber- 
ated slowly. Experiments with known mixtures 
of amino acids showed that satisfactory correc- 
tions could be derived for the losses occurring 
during hydrolysis by the use of the equation for 
a first order reaction. In this manner 98% of the 
nitrogen and 100% of the weight of the protein 
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was accounted for as amino acids present in in- 
tegral molar ratios (tryptophan is absent), per- 
mitting the calculation of a minimal molecular 
weight of 14,100. Amino acid analyses of ribonu- 
clease oxidized with preformed performic acid 
at —10° (cf. MUELLER, PIERCE AND DU VIGNEAUD, 
J. Biol. Chem., 204: 857, 1953) showed that the 
reaction under these conditions had converted 
cystine to cysteic acid and methionine to the 
sulfone, but had not affected any other amino 
acid, including tyrosine. The oxidized ribonu- 
clease was hydrolyzed by trypsin at pH 7, the 
reaction being complete in 3 hr., with the ap- 
parent splitting of all of the 14 arginyl and lysyl 
bonds in the protein. The resulting mixture of 
peptides has been subjected to fractionation on 
columns of IRC-50 (XE-64) and Dowex 50 X 4. 


765. Distribution and incorporation of radio- 
active 6-mercaptopurine in the tissues of 
the mouse. GrorcE H. Hitcuines, GERTRUDE 
B. ELion AND SAMUEL BIEBER*. Wellcome 
Research Labs., Tuckahoe, N. Y. 

The distribution of 8-C'4-6-mercaptopurine 
and of S*-6-mercaptopurine in the liver, kidney, 
gut, lung, spleen, sternum and brain of mice at 
various time intervals after intraperitoneal in- 
jection was investigated. The tissue levels of 
compound, as found in cold trichloroacetic acid 
(TCA) extracts, were roughly of the same order 
of magnitude as that of plasma, with perhaps a 
twofold concentration in the gut and little or no 
radioactivity in brain. The extracted and de- 
fatted tissue residue still contained significant 
amounts of radioactive material. Part of this 
could be liberated by hot TCA or by incubation 
with Nn alkali followed by reacidification. With 
the 8-C!4-labeled material a small transformation 
to adenylic and guanylic acids could be demon- 
strated. Material with the Rr values of 6-mer- 
captopurine was present in the hot TCA extracts, 
but both these and the alkali-liberated ‘ribotide’ 
solution, after acid hydrolysis, containc at 
least one additional radioactive substanc: 


766. Changes in plasma proteins on st«rage 
at room temperature. Hans Hoc An:: 
FRED CHANUTIN. Dept. of Biochemistry, »« 
of Medicine, Univ. of Virginia, Charlott« 

Va. 


Electrophoretic patterns of human plas: : 
serum, kept at 25-30° under sterile cond: 
show changes within 36 hr. A portion of || 
globulin increases its mobility and is distin: \1i 
able as a new component in the pattern. 
longer storage, this labile 8-globulin mig & 
with the mobility of a2-globulin and a rev 
ratio of the a2- and 6-globulin areas results. Sera 
from subjects with disease contain the lab::e 8 
globulin fraction in amounts varying from 0 50% 
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of the total B-globulin. The significance of these 
fi dings will be discussed. 


767. Identity of phytomonic and lactobacillic 
acid and the microbiological activity of 
cyclopropane fatty acids. Kitaus Hormann, 
(CHARLES Panos* AND FrREp Tavusia.* Bio- 
chemistry Dept., Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 
ltecently we described a previously unknown 

Cy, fatty acid from Lactobacillus arabinosus and 

L. casei. This ‘lactobacillic acid’ is the first repre- 

sel'tative of a novel type of bacterial fatty acid 

containing the cyclopropane ring. In 1944 Velick 
isolated from the lipides of Agrobacterium (Phy- 
tomonas) tumefaciens a branched-chain fatty acid 

‘phytomonic’ acid which he regarded as a 10- or 

ll-methylnonadecanoic acid. We have isolated 

phytomonic acid from the lipides of A. tume- 
faciens and found it to be identical with lacto- 
bacillie acid. The ability of lactobacillic acid, 
trans-9,10- and 11,12-methyleneoctadecanoic acid 
and cis-9,10-methyleneoctadecanoic acid to sub- 
stitute for biotin or to replace oleic acid in the 
nutrition of several micro-organisms was inves- 
tigated. In L. arabinosus and L. casei, the cyclo- 
propane fatty acids were capable of substituting 
for biotin almost as effectively as oleic or cis 
vacceniec acid. With L. delbrueckii, lactobacillic 
and cis-9,10-methyleneoctadecanoic acids were 
highly active while trans-9,10- and 11,12-methyl- 

eneoctadecanoic acid were less effective. L. 

acidophilus responded well to lactobacillic and 

cis-9,10-methyleneoctadecanoic acid. but failed 
to grow on trans-methyleneoctadecanoic acids. 

For this organism the natural cyclopropane fatty 

acids were approximately 1.5 times as active as 

cis-vaccenic acid. L. acidophilus failed to grow on 
trans-vaccenic and elaidic acids, but responded 
to cis-vaccenic and oleic acid. The finding that 
cyclopropane fatty acids are effective in satis- 
fying the lipide requirements of a number of 
micro-organisms renders questionable the postu- 
late that biotin is concerned with the synthesis 

of oleic acid in these forms. L. arabinosus and L. 

case? synthesize cis-vaccenic and not oleic acid. 


768. A sampling technique for determining 
sedimentation constants. GEorGE H. HocE- 
BOOM AND Epwarp L. Kurr*. Natl. Insts. of 
Health, Bethesda, Md. 

Optical methods available for the characteriza- 
tion of proteins in the ultracentrifuge are analyt- 
ical'y nonspecific, rather insensitive and 
app icable only to relatively pure preparations. 
A t-chnically simple procedure, based on specific 
ana'ytical determinations and suitable for the 
stucy of an enzyme in a crude state and in low 
con entration, would be of value. When 4.00 ml 
aliq.1ots of protein solutions were centrifuged at 
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39,460 rpm in the SW-39, swinging-bucket rotor 
of the Spinco Ultracentrifuge (Model E), sharp 
sedimentation boundaries were observed, pro- 
viding that deceleration below 6,000 rpm was 
sufficiently slow to minimize convection (time 
required: 30 min.). After centrifugation, the 
celluloid tubes were pierced near their base with 
a hypodermic needle and 50% sucrose injected 
(flow rate: 0.09 ml/min.), forcing the fluid col- 
umns upward through the perforated base of a 
lucite cylinder. Samples were removed at 1-4 or 
3 min. intervals, weighed and analyzed. The 
protein concentration was plotted against the 
average distance of each sample from the menis- 
cus, y‘c!lding typical sedimentation curves from 
which sedimentation constants could be directly 
calculated and the occurrence of inhomogeneity 
detected. Excellent agreement (within 0.1 Sved- 
berg unit) with optically determined sedimenta- 
tion constants was obtained at concentrations of 
about 1% for bovine albumin (S = 4.0), y-globu- 
lin (S = 6.2), fibrinogen (S = 6.3), edestin (S = 
12.6) and a hemocyanin (S = 22.7). At low con- 
centrations, the sedimentation boundaries were 
not sufficiently stable to withstand the convec- 
tion set up during deceleration. Centrifugation in 
a sucrose concentration gradient ranging from 
2-3%, however, yielded satisfactory results at 
protein concentrations of less than 0.1%. 


769. Effect of acetylcholine on phospholipide 
metabolism in guinea pig brain cortex 
slices. Lowett E. Hoxin anp Mase. R. 
HokINn (introduced by J. H. QuasTEL). Re- 
search Inst., Montreal General Hosp., Montreal, 
Canada. 

The addition of acetylcholine (10M to 107M) 
to respiring guinea pig brain cortex slices stimu- 
lated the incorporation of P® into the total 
phospholipides. This stimulatory effect increased 
up to 150% with increasing concentrations of 
acetylcholine. Respiration and the incorporation 
of P® into the acid-soluble phosphate ester frac- 
tion were unaffected by acetylcholine. The spe- 
cific activity of the glycerol-containing phospho- 
lipides was determined by hydrolyzing the total 
phospholipides with alkali and isolating glycero- 
phosphate by ionophoresis on paper. Acetyl- 
choline stimulated the incorporation of P® into 
the glycerol-containing phospholipides. Glyc- 
erol-1-C!4 was incorporated into the glycerol- 
containing phospholipides, but this incorporation 
was not stimulated by acetylcholine. This in- 
dicates that the increased incorporation of P® 
into phospholipides in the presence of acetyl- 
choline is due to an increased turnover of the 
phosphate-base moiety in preformed phospholip- 
ide rather than to a de novo synthesis of phos- 
pholipide. The above data are consistent with 
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the view that the physiological effects of acetyl- 
choline on nerve cells may be mediated through 
the action of this substance on phospholipides or 
lipoproteins. 


770. Yeast transaldolase. B. L. HoRECKER AND 
P. Z. Smyrniotis.* Natl. Insts. of Health, 
Bethesda, Md. 

Transaldolase, which catalyzes the reaction: 
(I) sedoheptulose-7-phosphate + glyceraldehyde- 
3-phosphate =— fructose-6-phosphate + tetrose 
phosphate, has been purified approximately 300- 
fold from yeast maceration juice by fractionation 
with acetone, calcium phosphate gel and acid 
ammonium sulfate. The purified enzyme is free 
of transketolase and hexose phosphate isomerase 
but still contains triose phosphate isomerase. 
The equilibrium constant for reaction (I) has 


been estimated to be about 1.0. In the presence of — 


aldolase the tetrose ester formed in reaction (I) 
condenses with dihydroxyacetone phosphate. 
The product, isolated by ion-exchange chromatog- 
raphy, has been tentatively identified as sedo- 
heptulose-1,7-diphosphate. This ester shows a 
high affinity for aldolase and is rapidly cleaved 
by thie enzyme. In the presence of transketolase 
the tetrose ester will act as an acceptor for ‘ac- 
tive glycolaldehyde’ formed from pentose phos- 
phate according to the following equation: (II) 
ribulose-5-phosphate + tetrose phosphate = 
fructose-6-phosphate + glyceraldehyde-3-phos- 
phate. From these reactions it is inferred that 
the tetrose ester is p-erythrose-4-phosphate. 


771. In vitro conversion of progesterone to 
pregnane-3a,20a-diol. BeNnsaAMIN N. Hor- 
witt AND A. SeGALoFF*. Dept. of Medicine, 
Tulane Univ. and Ochsner Med. Fndn., New 
Orleans, La. ‘ 

It is well established that pregnane-3(a) ,20(a)- 
diol is normally the principal urinary steroid 
metabolite of progesterone. Jn vitro incubation of 
progesterone with liver slices resulted in the 
disappearance of the characteristic absorption 
at 240 mu (WIswELL, J. Clin. Endocrinol. 11: 765, 
1951); however, no evidence for steroidal end 
products was obtained. We have incubated 
progesterone with rabbit liver slices in a Krebs- 
Ringer-phosphate buffer pH 7.4 with DPN and 
nicotinamide under an atmosphere of oxygen at 
37.5°C for 5-6 hr. The proteins were precipitated 
with alcohol and the mixture extracted succes- 
sively with alcohol, acetone, toluene and ethyl 
acetate. The extractable material was washed 
with 1n NaOH and subsequently partitioned 
between petroleum ether and 70% alcohol. The 
residue from the 70% alcohol phase was separated 
into ketonic and nonketonic fractions and the 
nonketonic fraction saponified. The nonketonic, 
nonsaponifiable fraction was leached with n- 
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hexane. The insoluble material was crystallized 
from methanol. Its identity as pregnane-3a,20a- 
diol was established by means of melting points 
of the material (237°-9°C), the acetate (162°C) 
and mixed melting points with known pregnane- 
3a,20a-diol and its acetate; 30 mg crystalline 
pregnane-3a,20a-diol was recovered after the 
incubation of 1.5 grams of progesterone. (Aided 
by a contract between the Office of Naval Re- 
search, Dept. of the Navy, and Tulane Univ., 
Nonr 1035 (00), and an institutional grant from 
the American Cancer Society.) 


772. Methemoglobin reductase. F. M. Huen- 
NEKENS AND BEvERLY Wescott Gasrio’*. 
Depts. of Biochemistry and Medicine, Univ. of 
Washington, Seattle. 

Intact erythrocytes catalyze the oxidation of 
glucose by oxygen only in the presence of an 
appropriate electron carrier such as methylene 
blue, other dyes, toxoflavin or an unidentified 
cofactor, present in limited amounts in eryth- 
rocytes. A variety of known flavins are inactive 
in this respect. In hemolysates the reaction 
sequence is established as: glucose — glucose-6- 
phosphate — 6-phosphogluconate, the last step 
occurring with the concomitant reduction of 
TPN. Methemoglobin reductase, supplemented 
with methylene blue as a carrier, then brings 
about the oxidation of TPNH with either oxygen 
or methemoglobin as the terminal electron ac- 
ceptor. Methemoglobin reductase has _ been 
purified from hemolysates using chloroform- 
ethanol treatment to denature hemoglobin fol- 
lowed by ammonium sulfate and_ ethanol 
fractionation. The activity and properties of the 
purified enzyme are measured manometrically 
(O2 uptake) or spectrophotometrically, following 
the disappearance of either TPNH (at 340 mz) 
or methemoglobin (at 630 mz). DPNH is oxidized 
at about one-tenth the rate of TPNH in this 
system. 


773. Oxidation of DPNH by a-ketogluiaric 
dehydrogenase. F. M. HuENNEKENS AN» R. 
E. Basrorp*. Dept. of Biochemistry, Uni». of 
Washington, Seattle. 

Fresh preparations of purified a-ketoglu'aric 
dehydrogenase (Sanadi and Littlefield) cat: !yze 
the oxidation of DPNH by oxygen. Upon ag: ing, 
this effect is lost but can be restored by su) ple- 
menting the system with a heat-stable, diaivza- 
ble cofactor (F) obtained from erythrocytes pig 
heart and beef liver. The overall reac: ion: 
DPNH + H+ + O02 > DPN*+ + HO: ma) be 
followed spectrophotometrically or manom:tri- 
cally. The pH optimum lies near 7. The sy:'em 
will not oxidize TPNH and is inhibited by an 
excess of DPN. A number of known cofac ‘ors 
(e.g. various flavins) and ions are unable to sub- 
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stitute for (F). Methylene blue, toxoflavin, 
molybdate, Cu* and Cut all replace (F), the last 
three having their effect enhanced in the pres- 
e.ce of flavin-adenine-dinucleotide. The naturally 
occurring cofactor (F) has been purified from the 
above mentioned sources by means of solvent 
extraction and partition chromatography. The 
purified material is pale yellow in color (Amax = 
400 my in n-BuOH) with a pale blue fluorescence. 
It migrates on paper chromatograms with a 
R; of 0.65 in 5% NaeHPO; and 0.73 in 
n-butanol-water. 


774. Metabolism of 1,2-propanediol-1-phos- 
phate in yeast. C. C. Huaeins anp O. NEAL 
MILLER (introduced by Auan C. G. WuirTe). 
Dept. of Biochemistry and Medicine, Tulane 
Univ. School of Medicine, New Orleans, La. 

The possibility has been suggested (MILLER 

et al., J. Biol. Chem. 202: 263, 1953) that 1,2- 

propanediol-l-phosphate (PDP) is metabolized 


to a keto-acid perhaps via acetol phosphate and > 


lactate. This has been further explored in studies 
which employ actively growing bakers yeast 
cells. puL-1,2-propanediol (PD) (15 um), PDP 
(15 um), acetol (acetic ester) (15 um), and dl- 
lactate (30 um) were used as substrates. A‘saline 
washed suspension of yeast was incubated aero- 
bically for 90 min. at 37°C in Warburg vessels 
containing 0.1 m phosphate buffer pH 7.0, and 
with 10% KOH in the center well. Further metab- 
olism was stopped by addition of trichloroacetic 
acid; PD, PDP and lactate were determined on 
the filtrates. Sensitive, specific chemical methods 
for determination of PD and PDP have been 
developed. Acetol, mole for mole, is equivalent 
to lactate in the method of Barker and Summer- 
son for lactate and thus values for lactate include 
acetol. Corrections were made for endogenous 
production of metabolites studied. Approximately 
40% of added PD disappeared, of which % and 
6 appeared as PDP and lactate, respectively. 
About 44 of the added PDP disappeared, of 
which 15% each of PD and lactate appeared. 
Approximately 35% of added acetol appeared as 
PD and PDP. % of added lactate disappeared, of 
which detectable amounts appeared as PD and 
PDP. 


75. Metabolism of isoniazid. HetTrie B. 
IlugHes AND AupREY JonEs*. Christ Hosp. 
Inst. of Med. Research, Cincinnati, Ohio. 
V’revious studies in this laboratory have shown 

that a considerable fraction of orally adminis- 

tered isoniazid is excreted in the urine of rhesus 
monkey and man as N!-isonicotinyl-N?-acetyl- 
hy lrazide. This report deals with quantitative 

Studies of the urinary output of the parent hy- 

dr.zide and its acetyl derivative by these species, 
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utilizing an analytical method based on dif- 
ferential partition coefficients of these substances 
in an isoamyl alcohol-ethylene dichloride and 
phosphate buffer system. Subjects examined 
included 9 rhesus monkeys, receiving daily doses 
of 40, 80 or 160 mg isoniazid/kg body weight, and 
8 humans given 20 mg/kg daily doses. In the 
monkeys, urinary excretion of hydrazine-contain- 
ing substances accounted for 81.4-104.4% of 
administered drug. Acetyl isoniazid excretion 
accounted for 70.6-85.9% of the ingested hydra- 
zide, free isoniazid for 3.3-33.8%. In general, 
free drug elimination was directly proportional 
to dose. Urinary output of hydrazine-containing 
substances showed greater variation in the human 
subject, ranging from 31.7-84.6% of administered 
dose; 4.4-31.8% of the ingested drug was elimi- 
nated as unchanged isoniazid, 4.8-76.1% as the 
acetyl derivative. Further studies, utilizing a 
different analytical procedure, showed that 2 of 
the humans also excreted a substance(s) with 
properties of free isonicotinic acid or a close 
derivative. In these individuals, essentially 100% 
of the isoniazid ingested could be accounted for 
by excretion of this substance(s) and the free 
and acetylated hydrazide. 


776. Inactivation of oxidative and phosphory- 
lative systems in mitochondria by pre- 
incubation with phosphate and other ions. 
F. Epmunp Hunter, JR. AND LILLIAN Forp.* 
Pharmacology Dept., Washington Univ. School of 
Medicine, St. Louis, Mo. 

Mitochondria incubated in 0.25 mM sucrose + 
0.2 m TRIS buffer, px 7.4, at 30° for 5-10 min. 
retain their ability to carry out oxidative phos- 
phorylation with 6-hydroxybutyrate as substrate. 
However, if 0.02 m phosphate, 0.02 m pyrophos- 
phate, 0.005 m arsenate, or 0.003 M arsenite are 
also present during the preliminary incubation, 
subsequent tests show oxygen consumption only 
0-15% of the control. During preincubation at 0° 
only arsenite produces significant effects. This 
marked inhibition is not produced by pretreat- 
ment with 0.02 m Na2SO,, NaCl, KCl, NaNOs, 
NaF, Na versenate, nor TRIS buffer, nor with 
0.01 m NaNOzs, Na2SO:, nor 0.005 m MgClo, Na 
silicate, nor 10-* m DNP. The inhibition by 
phosphate or arsenate is not prevented nor re- 
moved by NaF or DNP. The effect of phosphate 
but not arsenate or arsenite can be partially 
(often completely) prevented by the presence of 
Mg, Mn, ATP or AMP during the preliminary 
incubation. DPN added in the oxidative phos- 
phorylation test completely restores the oxygen 
consumption to normal after pretreatment with 
phosphate, arsenate or arsenite. Phosphorylation 
is restored partially by DPN after phosphate and 
arsenate, not at all after arsenite. During pre- 
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incubation with these ions, considerable amounts 
of adenine compounds (260 my absorption) and 
protein are released from the mitochondria to the 
suspending medium. Some ATPase activity ap- 
pears with phosphate and arsenate, more with 
arsenite, but the ATPase activity is less than 
with DNP. (Partially supported by a grant from 
the PHS.) 


777. Phosphorylation coupled with sulfite 
oxidation in liver mitochondria. F. EpmMuND 
HunNTER, JR. AND LILLIAN Forp.* Pharmacology 
Dept., Washington Univ. Med. School, St. 
Louis, Mo. 

Sulfite, in contrast to nitrite, is oxidized enzy- 
matically by liver mitochondria (see also Herm- 
BERG, FRIDOVICH AND HANDLER, J. Biol. Chem.., 
204: 913). The spontaneous oxidation of sulfite 
in phosphate buffer (probably metal catalyzed) 
presumably does not occur in the oxidative phos- 
phorylation system because of the presence of 
plasma protein, hexokinase and TRIS buffer, 
any one of which completely inhibits the non- 
enzymatic oxidation. With mitochondria the 
observed P:O ration with sulfite approaches 1.0. 
This might be interpreted to mean that electrons 
from sulfite enter the electron transport system 
at a high level which permits only 1 phosphoryla- 
tion. However, there is some evidence that sulfite 
oxidation occurs by 2 enzymatic pathways, with 
only 1 yielding phosphorylation. Only 40-50% of 
the oxygen consumption is blocked by cyanide, 
while all of the phosphorylation is eliminated. 
Sonic treatment of mitochondria, which elimi- 
nates all of 6-hydroxybutyrate oxidation, also 
eliminates all of the phosphorylation but only half 
of the oxygen consumption with sulfite. If a non- 
phosphorylating pathway exists, the P:O ratio 
in the phosphorylative pathway may be 2.0 or 
more. In acetone powders there is no phosphoryla- 
tion, but 40-50% of sulfite oxidation proceeds 
over a cyanide sensitive, cytochrome c stimulated, 
pathway. A possibility not completely ruled out 
is that cyanide, by complexing with metals, may 
make possible metal catalyzed oxidation of sulfite 
which does not occur in its absence. Cyanide 
markedly inhibits spontaneous oxidation of sulfite, 
but to a small degree it relieves the inhibition by 
TRIS and proteins. (Partially supported by the 
PHS.) 


778. Acquired antithromboplastinogenemia. 
Cuiara V. HussEy* aNnp ARMAND J. QUICK. 
Dept. of Biochemistry, Marquette Univ. School 
of Medicine, Milwaukee, Wisc. 

The method of detecting a circulating anti- 
coagulant in blood by the failure of added normal 
blood to normalize the prolonged clotting time 
is reliable only when the concentration of the 
anticoagulant is relatively high. The depression 
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of the prothrombin consumption time is a more 
sensitive means not only for detecting the ageut 
but also for estimating it quantitatively. The 
method consists in determining the minimum 
quantity of blood or plasma to be assayed which, 
when added to 1 ce of normal human blood, de- 
presses the prothrombin consumption time to 
9 sec. or less. Blood with a clotting time over 
50 min. which is completely corrected by the addi- 
tion of one-fourth its volume of normal blood, 
thereby simulating true hemophilia, may, when 
tested by this method, show a high titer of anti- 
coagulant. The depression of prothrombin con- 
sumption supports the view that the anticoagulant 
is an inhibitor of thromboplastinogen. On adding 
0.01 cc of a purified preparation of thromboplas- 
tinogen to 1 ce of blood containing the inhibitor, 
the clotting time was changed from 60 to 15 min. 
and 0.03 ce brought it to normal (8 min.). The 
prothrombin consumption time remained 8 sec. 


_ until 0.09 ce were added when it changed to 9 sec. 


while 0.3 ce brought it to 16 sec. Only 0.01 ce of 
the thromboplastinogen preparation was needed 
to change the prothrombin consumption time of 
1 ce of hemophilic blood from 8 to 15.5 sec. The 
following equilibrium is suggested: thrombo- 
plastinogen + inhibitor —@ thromboplastinogen 
inhibitor. (Aided by Research Grant C7 (H-1612) 
from PHS.) 


779. Cardiac failure in dogs produced by con- 
trolled progressive constriction of the 
pulmonary artery. Ropert E. Hyatt, JAMES 
O. Davis AND Davin S. Howe tt (introduced by 
Rosert W. Bares). Nat. Heart Inst., Be- 
thesda, Md. 

The pulmonary artery was constricted by inter- 
mittent tightening of an encircling nylon ligature 
which extended through a silver cannula to the 
subcutaneous region. After 1-4 tightenings at 
3-7 day intervals, a congestive syndrome con- 
sisting of systemic venous engorgement, ascites, 
hepatomegaly, cardiac enlargement and _ tachy- 
cardia developed in 10 dogs; marked tricuspid 
regurgitation occurred in 4 animals. The pro ein 
concentration of ascitic fluid was high (3-5 gi'%) 
and ascites developed at the same level of ve! ous 
hypertension as in dogs with thoracic inf ior 
caval constriction (Circulation Res. 1: 171, 1‘ \3). 
At the onset of ascites formation, the follo: 
changes had occurred (mean values for 6 
unless otherwise stated): 1) right ventric ‘lar 
systolic pressure increased from 38 to 77 mm 
(7 dogs), 2) mean right auricular pressure ‘n- 
creased from 5 to 19 em water (10 dogs), 3) m : 
arterial pressure decreased 24% (10 dogs), 4) 
cardiac output fell 40%, 5) total peripheral re: st- 
ance increased 41% 6) T-1824 dye space in pla: a 
increased 47%, 7) urinary Na excretion decrea sed 
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frc:n 57-12 mEq/day (7 dogs) and RPF fell 29%. 
G}R was unaltered. A stable state of cardio- 
va-cular hemodynamics was rarely observed; 
eit er progressive cardiac failure terminating in 
de: th within 3-15 days occurred or cardiovascular 
fuiction improved and ascites disappeared after 
8-}2 days. In 2 animals exhibiting the latter 
course, cardiac failure reappeared spontaneously. 


780. Glyconyl peptides and the Maillard 
reaction. MICHAEL IACOBELLIS (introduced by 
l.pwaRD MuntwyLer). Dept. of Biochemistry, 
Slate Univ. of New York at New York City, 
Erooklyn. 

Recent studies have indicated that the Brown- 
ing and Maillard reactions occur independently 
of one another, being determined by the condi- 
tions under which they take place. The Browning 
reaction, for example, takes place in acid, neutral 
and basic medium, while the Maillard reaction is 
limited to alkaline solutions. The present investi- 
gation was undertaken to study the chemical 
nature of the Maillard reaction. Paper ascending 
chromatography was employed in following the 
reaction. Glycine, L-leucine and other amino acids 
were autoclaved with glucose in an alkaline me- 
dium at 15 lbs. pressure for 30 min. When chromato- 
graphed, 2 spots appeared with ninhydrin having 
distinct Re values. One spot was found to corre- 
spond to the amino acid used and the other was of 
unknown nature. The R; values of the extra spots 
obtained when glycine or t-leucine were auto- 
claved with glucose in alkaline solutions were 
found to be 0.22 and 0.40 (phenol/water), respec- 
tively. These figures are distinct from the Rg 
values of glycine (0.40) and t-leucine (0.82) in the 
same solvent. When glyconylglycine and glyconyl- 
L-leucine, synthesized by the method of Doherty 
(J. Biol. Chem. 201: 857, 1953), were chromato- 
graphed in the same solvent, as such or mixed 
with glycine or t-leucine, they gave spots with 
ninhydrin yielding Rr values identical to the un- 
known extra spot obtained when glycine or L- 
leucine were autoclaved in the presence of glucose. 
The same results were obtained when butanol/ 
acetic acid was the developing solvent mixture. 
These investigations strongly indicate that the 
linkuges formed in the Maillard reaction are 
glyconyl peptide linkages. 


781. Enzyme concentration changes in the 


kidneys of protein and/or potassium- 

d«ficient rats. MicHaEL IAcoBELLIS* AND 

E warp Muntwyter. Dept. of Biochemistry, 

Siite Univ. of New York at New York City, 

B ooklyn. 

D.terminations were made of the glutaminase, 
car!.onie anhydrase, D-amino acid oxidase and 
arginase activities of the kidneys of adult rats fed 
diets deficient in potassium and/or protein for 
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35 days. The same determinations were performed 
on the kidneys of potassium and doubly deficient. 
rats following realimentation with the control 
diet. The kidney weight of rats fed a low-potas- 
sium diet was found to be increased while that of 
rats consuming a diet deficient in protein was 
found to be reduced. Expressed per unit of kidney 
nitrogen, the glutaminase and carbonic anhydrase 
activities were found reduced in animals fed a 
protein-free diet and also in animals maintained 
on a diet deficient in both potassium and protein. 
However, the animals allowed a diet deficient in 
potassium only exhibited increased levels of 
kidney glutaminase and carbonic anliydrase. 
The activities of these enzymes tended toward 
normal following the resumption of the control 
diet for a period of 7 days. In contrast to the 
changes found with glutaminase and carbonic 
anhydrase, the p-amino acid oxidase and arginase 
activities appeared to parallel the changes in the 
kidney nitrogen. Thus, the p-amino acid oxidase, 
arginase and total kidney nitrogen were found 
reduced in animals fed a diet deficient in protein 
or deficient in protein and potassium and increased 
in animals given the low-potassium diet. An 
attempt was made to relate the changes in kidney 
enzyme activity to the renal electrolyte excretion. 


782. Oxidative deamination of amino acids by 
pyridoxal and metal salts. Mryosu1 [kawa* 
AND Esmonp E. SNELL. Biochemical Inst. and 
the Dept. of Chemistry, The Univ. of Texas, and 
the Clayton Fndn. for Research, Austin. 

In the presence of cupric ions, pyridoxal pro- 
motes the oxidative deamination of amino acids 
and of pyridoxamine. Iron, cobalt and nickel are 
less active than copper; aluminum, which cata- 
lyzes transaminations between amino acids and 
pyridoxal, is ineffective. 5-Desoxypyridoxal and 
4-nitrosalicylaldehyde effectively replace pyr- 
idoxal; salicylaldehyde is much less active. 
Pyridoxamine is oxidatively deaminated by cop- 
per in the absence of pyridoxal by what appears 
to be an autocatalytic process dependent upon tre 
initial presence or formation of a trace of pyr- 
idoxal. The reactions were carried out at 100°, 
usually for 30 min., in aqueous solutions contain- 
ing 1 mM reactants. Part of the observed deamina- 
tion of amino acids may result from transamina- 
tion followed by deamination of the resulting 
pyridoxamine, but an alternative pathway is 
indicated by the following: 1) glycine and valine 
transaminate only to a slight extent, but are 
readily deaminated; 2) whereas pH 4-5 is optimum 
for transamination, deamination of these ‘non- 
transaminating’ amino acids takes place more 
readily at px 9.6. Pyridoxal is stable at px 9.6 in 
the presence of copper ions, but when amino acids 
are also present considerable loss of pyridoxal 
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occurs, suggesting its combination with amino 
acids to form other products. At pH 4.0 only a 
slight loss occurs. The ease with which pyridoxal 
and metal ions carry out these oxidative deamina- 
tions suggests the possible participation of 
pyridoxal phosphate (or related carbonyl com- 
pounds) in the enzymatic oxidation of amino acids, 
monoamines and diamines. 


783. Distribution of a particulate antigen 
in normal, x-irradiated, immunized or 
splenectomized rabbits. JoserH 8S. INGRAHAM 
(introduced by James W. Movu.peEr). Dept. of 
Bacteriology and Parasitology and the Dept. of 
Biochemistry, Univ. of Chicago, Chicago, Ill. 
Sulfanil-azo-sheep red cell stromata elicit in 

rabbits a hemolysin response indistinguishable 

from that to intact cells. In order to investigate 
the effect on the distribution of this antigen of 
x-irradiation, splenectomy and immunization, 
rabbits were injected with S*-labeled sulfanil-azo- 
stromata and its distribution in gross tissue and 
subcellular fractions determined. Methods for 
preparing the antigen and sampling the tissues 

have been described (J. Infect. Diseases, 89, 109, 

1951 and in press). Fractions of liver particles 

were examined in general as described by Hauro- 

witz and Crampton (J. Immunol., 68, 73, 1952). 

In addition the mitochondria were subfraction- 

ated and the fluffy pink layer (M,), the dense tan 

layer (M;) and a small sediment (Mseq) which we 
have found to be especially active in concen- 
trating radioactive antigens (to be published) 
were examined separately. The distribution was 
qualitatively similar to that found for soluble 

sulfanil-azo-bovine globulin. At 6 min. over 60% 

of the protein-bound radioactivity was in the 

mitochondria and the concentration in both 
mitochondria and Mga was 4-5 times the whole 

homogenate. At 1 and 7 days the Mees had 7-15 

times the concentration of the mitochondria and 

the M; was twice and the M,. No other fraction 
attained a concentration as high as the homog- 
enate. X-irradiation, splenectomy or immuni- 
zation caused no significant deviation from the 
distribution of radioactivity obtained in normal 
animals. (Supported chiefly by a contract wiih the 
U.S. Atomic Energy Commission.) 


784. Use of ion exchange resins for the purifi- 
cation of antibodies. H. C. Istiker anp P. H. 
Srrauss (introduced by R. M. Ferry). Univ. 
Lab. of Physical Chemistry, Harvard Univ., 
Boston, Mass. 3 
Antigens are linked to ion exchange resins by a 

variety of procedures (Ann. New York Acad. Sci., 

57: 225, 1953). Antibody is then adsorbed on the 

resin-antigen complex, washed with 0.15 m NaCl 

and eluted with dilute acetic acid at pu 3.2. The 
eluate is collected in 0.1 m sodium phosphate 
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buffer, pH 7.6. In the case of the ABO blood group 
system, the antibody is eluted from a resin-red 
blood cell stroma complex at 37°C with galactose 
or lactose. The resin complex can be reused for a 
second adsorption of antibody. By this procedure 
anti-B isoagglutinins have been concentrated 350 
times. Data on the preparation of anti-A isoag- 
glutinins will also be presented. A similar mothod 
has been used for the purification of influenza A 
virus. Allantoic fluid from chick embryo inocu- 
lated with the PR8 strain of influenza A virus 
was adsorbed at 2°C on stroma combined with 
resin. After washing, the virus was eluted with 
0.15 m NaCl at 37°C and concentrated by ultra- 
centrifugation at 30,000 rpm. In another series of 
experiments human y-globulin was adsorbed on 
the stroma-virus complex before elution of the 
virus took place. After washing, influenza virus 
and the antibody to influenza virus were eluted 
simultaneously and fractionated with sodium 
polymethacrylate. The solubility of y-globulin 
and influenza virus as a function of polymeth- 
acrylate concentration and pH has been deter- 
mined. 


785. Metabolism of cortisone, hydrocortisone 
and other a-8 unsaturated steroids by a 
cell-free preparation of rat liver. K. J. 
IsSELBACHER AND G. ToMKINs (introduced by 
J. C. Keresztesy). Natl. Inst. of Arthritis and 
Metabolic Diseases and Natl. Heart Inst., NIH, 
Bethesda, Md. 

Reduction of the a-8 unsaturation of the adrenal 
corticoids to yield the corresponding tetrahydro 
derivative is a principal pathway of their bio- 
transformation in vivo. This metabolic change is 
associated with loss of biological activity and 
disappearance of their ultraviolet absorption at 
240 mu. The existence of an enzyme system in 
mammalian tissue for catalyzing these reactions 
has been suggested by slice and brei experiments. 
In the present studies the addition of cortisone, 
hydrocortisone or desoxycorticosterone to a ccll- 
free preparation of rat liver causes an ex.ersive 
loss in the ultraviolet absorption of these steroids 
at 240 mu. The activity is found exclusively ii: the 
supernatant fraction following centrifugatio. of 
the homogenate at 78,000 g and is precipitat«:! by 
ammonium sulfate between 50-70% satura ion. 
The activity of the preparation is greatc” in 
nitrogen than in air and requires reduced 11 |’N- 
(TPNH), prepared either enzymatically or ch ‘mi- 
cally. TPN, DPN, and reduced DPN(DPNH are 
inactive. Adrenosterone, testosterone and pro. 
terone are also metabolized by this system. ' 
end-products have not yet been identified © 
reaction with the Porter-Silber reagent and ‘ 
tetrazolium indicate that there is no loss of 
ketol side chain of the corticoids. 
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786. Influence of alloxan diabetes on survival 
time of mice inoculated with Ehrlich’s 
nouse ascites carcinoma cells. Jo’ ANN JEHL* 
av>D Ratew W. McKesr. Dept. of Physiological 
Chemistry, Univ. of California School of Medi- 
cine, Los Angeles. 

}-hrlich’s mouse ascites carcinoma cells show a 
hig! utilization of glucose, 0.96 mg/hr/0.04 ml 
(17 X 10%) tumor cells, and exhibit a depression 
of 7. vitro oxygen consumption in the presence of 
greater than 90 mg % of glucose (McKzx et al., 
Cancer Res., 13, 537, 1953). It was therefore of 
interest to investigate the influence of the di- 
abetic state on tumor development. Unpublished 
data of Jehl et al. showed that mice with the 
hereditary obese-hyperglycemic syndrome, in- 
jected with a suspension of Ehrlich’s ascites 
carcinoma ceils, survived significantly longer 
than the control animals. Alloxan diabetes was 
produced in C-57 black mice with the injection of 
400 mg/kg of alloxan. It was found that a lowered 
liver glycogen level, achieved with a 48 hr. fast, 
was essential to the production of diabetes. The 
diabetic state was determined with tail blood 
glucose and urine glucose analyses. Animals with 
a blood glucose level of 175-587 mg % survived 
significantly longer than their controls when in- 
jected with 0.1 ml of an ascites tumor cell sus- 
pension. The average survival time for 23 male 
and female diabetic mice was 12.48 + 2.55 days 
whereas 39 control animals of mixed sex had an 
average of 10.46 + 2.77 days. Probability tests for 
significance showed that the P value was less 
than 0.01. 


787. Mechanism of blood clotting. H. JENSEN, 
E. J. Gray* anv E. H. Scuaerer, Jr.* Dept. 
of Biochemistry, Army Med. Research Lab., 
Fort Knoz, Ky. 

On the basis of further studies on the identifi- 
cation and function of the various postulated 
factors supposed to be involved in the con- 
version of prothrombin to thrombin, the following 
scheme of ‘physiological’ fibrin formation is 
suggested: 


Labile Factor 


Platelet Factor 


ape Convertin 
a 


1, Proconvertin 


Convertin 
FR a ake noha 
Cat* 


Thrombin 
——_—_-—-- 


2. Prothrombin Thrombin 


Fibrin 


3. Fibrinogen 


These reactions are dependent on each other 
in the order given, each reaction being a necessary 
forerunner of the next. The clotting inhibiting 
fact ors have been omitted for reason of simplicity. 
It has been found that the labile factor seems to 
exert an accelerating effect on the rate of con- 
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version of proconvertin to convertin by the 
platelet factor, but does not appear indispensable 
for this reaction. Calcium ions seem to play a role 
in the formation of convertin as well as of throm- 
bin. Convertin appears to be the factor necessary 
for the conversion of prothrombin to thrombin. 
Apparently, tissue thromboplastin, like the 
platelet factor, reacts with proconvertin yielding 
convertin which then in turn converts prothrom- 
bin to thrombin. 


788. Guanine deaminase activity of rat 
integument. Doris V. JOHNSON* AND WALTER 
D. Buock. Dept. of Dermatology and Syphilology 
and Inst. of Indus. Health, Univ. of Michigan 
Med. School, Ann Arbor. 

Extracts of the skin of the white rat were found 
to contain an enzyme capable of deaminating 
guanine at pH 7.7. This extract, under similar 
experimental conditions, showed no activity when 
adenine was used as the substrate. Skin was ex- 
tracted with phosphate or borate buffer in the 
cold by grinding with sand. Conversion of guanine 
to xanthine was followed by measuremer+ of 
ammonia production and by determination of the 
change in optical density at 270 and 290 my, re- 
spectively. Sinee such skin preparations also show 
xanthine oxidase activity, incubations were car- 
ried out anaerobically. This extract from 180 mg 
(wet weight) of skin was incubated for 2 hr. with 
1 mg of guanine at pH 7.7. Under these experi- 
mental conditions, extracts were found to de- 
aminate 80%-100% of the guanine. Rate studies 
showed approximately linear activity during the 
first 45 min. of incubation, deamination being 
nearly complete in this time. A similar experiment, 
in which deamination was not complete (80%) 
gave a comparable rate curve, with linear activity 
during the first 45 min. and very little deamination 
during the remainder of the incubation period. 
Experiments are in progress to determine whether 
this decrease in activity during the 2nd hr. is 
due to inactivation of the enzyme or to inhibition 
of enzyme activity by accumulation of the reac- 
tion product. 


789. Amino acids on enzyme activities of 
strict anaerobes (Cl. sporogenes). Rose M. 
JOHNSTONE* AND J. H. QuastTEL. Research Inst., 
Montreal General Hosp., Montreal, Canada. 
Preliminary exposure of a KCl suspension of 

Cl. sporogenes to a mixture of Di-alanine and 

L-proline under anaerobic conditions for 3 hr. at 

37° results in a marked enhancement of the rates 

of hydrolysis, by the intact cells, of glycylglycyl- 
glycine, glycylglycine, glycyltryptophane and 
glycyltyrosine. A similar effect occurs if the 
alanine-proline mixture is replaced by a mixture 
of pt-valine and L-proline, by pt-threonine, or by 
glucose but not if it is replaced by a mixture of 
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L-glutamate and L-proline, or by pL-alanine, DL- 
valine or L-proline taken singly. The results are 
consistent with the conclusion that if a suspension 
of Cl. sporogenes is incubated with substances that 
interact, or breakdown, with energy release, in- 
creased peptidase activity occurs. Aerobic expos- 
ure of the organism to suitable amino acids is less 
effective than anaerobic exposure in securing 
enhanced peptidase activity. Anaerobic break- 
down of L-arginine by Cl. sporogenes is also en- 
hanced by prior exposure to a mixture of DL- 
alanine and L-proline but not to these amino acids 
taken singly. The rate of p.i-alanine-L-proline 
interaction by Cl. sporogenes is increased after 
preliminary anaerobic exposure to a mixture of 
these amino acids, but a similar enhancement 
takes place after anaerobic exposure to L-proline 
alone. Preliminary incubation with pi-threonine, 
L-hydroxyproline, pui-alanine or L-ornithine is 
without effect on the subsequent rate of alanine- 
proline interaction. The specific effect of L-proline 
is probably due to a protective action on the 
enzymes involved in the amino acid interaction. 


790. Diphosphothiamine dependent conden- 
sation reactions. ELLIot JUNI AND GLoRIA A. 
Heym (introduced by R. E. JoHnson). Dept. of 
Bacteriology, Univ. of Illinois, Urbana. 

All known diphosphothiamine enzymes catalyze 
reactions which appear to involve the inter- 
mediate formation of an aldehyde-enzyme or 
aldehyde-coenzyme complex (‘active’ aldehyde). 
Pyruvic oxidase from pigeon breast muscle 
(JAGANNATHAN AND SCHWEET, J. Biol. Chem. 196: 
551, 1952) can use pyruvate, diacetyl and acetal- 
dehyde as donors of ‘active’ aldehyde. These 
compounds also act as acceptors of ‘active’ alde- 
hyde. When diacetyl is the sole substrate acetyl- 
methylearbinol, acetic acid and diacetylmethyl- 
carbinol (3-methyl-3-hydroxy-2 ,4-pentanediol) 
are the end products. The concentration of di- 
acetyl determines its efficiency as acceptor in 
competition with ‘active’ aldehyde, which can 
also act as acceptor forming acetylmethylearbinol. 
One of the enzymes involved in the bacterial 
dissimilation of diacetyl can form acetic acid and 
diacetylmethylearbinol quantitatively from di- 
acetyl (Jun aND Hey, Bact. Proc. p. 81, 1953). 
Chemically synthesized diacetylmethylearbinol is 
identical with the enzymatically formed material. 
When pyruvate is the sole substrate CO:, acetyl- 
methylearbinol and a-acetolactate are formed by 
the pigeon enzyme. The concentration of pyruvate 
required for the optimal rate of a-acetolactate 
formation is similar to that found for the bacterial 
system where only COs and a-acetolactate are 
produced (Juni, J. Biol. Chem. 195: 715, 1952). 
With the carboxylase from pig heart (Green et al., 
J. Biol. Chem. 145: 69, 1942) diacetyl cannot serve 
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as donor of ‘active’ aldehyde but can act as ac- 
ceptor with pyruvate as donor, forming CO, :ind 
diacetylmethylearbinol. In this system pyruvate 
can also act as acceptor with the production of 
a-acetolactate. Pyruvate cannot act as acceptor 
for the carboxylase from yeast. 


791. Stimulation by 2,4-dinitrophenol, 3,4- 
dihydroxyphenylalanine, and homogentisic 
acid, of uptake of radioactivity from DL- 
tyrosine-2-C" by rat liver proteins in vitro. 
Henry Kamin, Mitprep A. Koon* ANnpD PuILip 
HANDLER. Radioisotope Unit, VA Hosp., and 
Dept. of Biochemistry, Duke Univ. School of 
Medicine, Durham, N. C. 

Previous studies in this laboratory indicated 
that 2,4 dinitrophenol (DNP) accelerated the 
uptake of radioactivity from DL-tyrosine-2-C" by 
rat liver proteins in vitro. Crude homogenates 
were used, precipitated and washed with TCA 
containing carrier tyrosine, treated with organic 
solvents, dried and counted. To ascertain whether 
the radioactive material associated with precipi- 
tated liver protein was actually tyrosine, proteins 
from rat livers incubated with radioactive tyrosine 
in the presence and absence of DNP were hydro- 
lyzed and the tyrosine isolated and counted. 28% 
of the total activity was found in the isolated 
tyrosine in the absence of DNP; in the presence 
of this drug, only 4%. The absolute activity of 
isolated tyrosine was slightly inhibited by DNP. 
Thus, the increment of radioactivity produced by 
DNP in the presence of radioactive tyrosine is 
due to an unknown substance other than tyrosine. 
Incubation with radioactive tyrosine in presence 
of carrier dl-thyronine and p-hydroxyphenyl- 
pyruvic acid, with and without DNP, did not 
markedly affect ‘incorporation’, indicating that 
the unknown radioactive compound was neither 
of these compounds. Addition of 3,4 dihydrox- 
yphenylalanine (DOPA) and homogentisic acid, 
however, markedly stimulated uptake in presence 
and absence of DNP. The effect of these :om- 
pounds was greater than that of DNP; 210 min. 
incubation of rat liver homogenate with r:dio- 
active pL-tyrosine and 0.001 m homogentisi« acid 
produced a liver protein precipitate which con- 
tained 80% of the ut-tyrosine counts origi ally 
added. Present efforts are directed toward i: )lat- 
ing and characterizing the unknown radios: tive 
compound associated with rat liver proteins  fter 
incubating with radioactive tyrosine and |'NP, 
DOPA and homogenticic acid. 


792. Effect of certain carcinogens on 4’: 
cholestenol in skin. A. A. Kanputscu* \ND 
C. A. Baumann. Dept. of Biochemistry, Cv ‘egé 
of Agric., Univ. of Wisconsin, Madison. 
A’-Cholestenol is particularly abundan‘ in 

rodent skin, and in normal adult mice it co:-sti- 
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es about 30% of the total skin sterols. Previous 
‘ampts to alter its concentration in skin have 
been successful. In the present study, how- 
or, the application of 0.8% solutions of methyl- 
«lanthrene, benzpyrene, 1,2,5,6-dibenzanthra- 
cene, or 9,10-dimethyl-1,2-benzanthracene to the 
ski. of mice lowered this concentration to as 
lit:\'e as 3% of the total skin sterols. Lesser de- 
ereises in the sterol followed the application of 
0.3% of 1,2-benzanthracene, 50% of turpentine or 
27. of croton oil. Pyrene, anthracene, acetone, 
benzene, aminoazotoluene and several derivatives 
of dimethylaminoazobenzene had no effect. About 
88% of the A7-cholestenol in the whole skin and 
30% of the cholesterol were found in the epidermis. 
A highly significant decrease in the A’-cholestenol 
of the epidermis was observed 5 days after a single 
application of methyl cholanthrene. Under these 
conditions the concentration of cholesterol in the 
epidermis was not altered but the amount of 
cholesterol per gram of fat-free dry whole skin 
increased by as much as 30%. The skin of the rat 
was found to be relatively insensitive to the 
application of methyl cholanthrene. 


793. Azaserine, an inhibitor of amino acid 
synthesis in Escherichia coli. Louris KAPLAN 
AnD C. CHEsteR Stock. Div. of Exptl. Chemo- 
therapy, Sloan-Kettering Inst. for Cancer Re- 
search, New York City. 

During studies on the tumor inhibitory sub- 
stance azaserine (O-diazoacetyl-L-serine) (AZS), 
it was observed that wild type EZ. coli (Waksman 
strain) growing on synthetic salts-glucose-agar 
plates was inhibited by AZS. The inhibition could 
be blocked best by tryptophane, phenylalanine or 
tyrosine. The observations have been extended 
using various aromatic amino acid requiring 
mutants of EZ. coli strain W. Agar plates with 
synthetic medium were seeded with appropriate 
mutants and supplemented with the required 
metabolite to give maximal growth. The inhibi- 
tory action of AZS was tested by adding different 
amounts to penicillin assay dises placed upon the 
agar. The results with E. coli mutants, Nos. 
M121-35; M10-2; M165A-52; 83-1; 83-5; 83-8, which 
require aromatic amino acids or their precursors 
for growth, suggest that azaserine is inhibitory 
for it least two sites of synthesis. One involves 
the condensation of indole and serine to form 
try; tophane, while the other concerns the syn- 
the-is of tyrosine and ‘phenylalanine from their 
pre: ursors. (The mutants were kindly supplied by 
Dr. B. Davis, PHS.) 


74. Further studies on the phosphorylating 
eazyme. SEyMouR KaAuFMAN AND S. G. A. 
A.tvisatos*. Dept. of Pharmacology, New York 
( niv. College of Medicine, New York City. 
‘The enzyme which couples the oxidative de- 
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carboxylation of a-ketoglutarate with phos- 
phorylation has been shown to catalyze, in the 
presence of Mg**, the following overall reaction. 
(J. Biol. Chem., 203, 869, 1953): succinate + 
ATP + CoA = succinyl-CoA + ADP + P. The 
purification of the phosphorylating enzyme (P- 
enzyme) from pig heart has already been de- 
scribed. The enzyme has now been purified about 
200-fold from spinach leaf-acetone powder ex- 
tracts. The purified enzyme catalyzes the liber- 
ation of 3 um of inorganic phosphate/min/mg of 
protein at 20°C, starting with succinate, ATP 
and CoA. The equilibrium constant for the reac- 
tion (K = (succinyl CoA)(ADP)(P)/(succinate) 
(ATP)(CoA)) at 20°C, pu 7.4 is equal to 0.3. 
The purified enzyme from spinach catalyzes a 
rapid incorporation of P*?-labeled ADP into ATP. 
The reaction requires Mg** and the rate of equili- 
bration is not affected by either CoA or succinate. 
In addition, the enzyme catalyzes the equilibra- 
tion of C' labeled succinate with succinyl-CoA. 
This reaction also requires Mg** and is stimulated 
by inorganic phosphate; ADP inhibits the equili- 
bration to some extent. Under these conditions, 
succinyl-monophosphate cannot replace succinyl- 
CoA. As with the P-enzyme from heart muscle, 
the spinach enzyme requires the complete system, 
i.e. succinate and CoA, for the incorporation of 
P® labeled inorganic phosphate into ATP. The 


implications of these results on the mechanism of 
the P-enzyme reaction will be discussed. 


795. Anaerobic incorporation of C'‘-amino 
acids into protein in cell-free liver prepara- 
tions. EvizABETH B. KELLER AND Paut C. 
ZAMECNIK. Med. Labs., Collis P. Huntington 
Memorial Hosp. of Harvard Univ., at the Massa- 
chusetts General Hosp., Boston. 

Rat liver was homogenized (Federation Proc. 
12: 295, 1953) in the following medium: sucrose 
0.35 M, potassium phosphate buffer (px 7.8) 0.02 m, 
KHCO; 0.035 m, KCl 0.025 m and MgCl, 0.01 m. 
The homogenate was centrifuged at 5000 X g to 
remove cell fragments and mitochondria. The 
5000 X g supernatant fraction was again centri- 
fuged at 105,000 X g, with separation into a 
microsome-rich sediment and a 105,000 X g super- 
natant fraction which contained soluble proteins. 
For optimal incorporation of C™ labeled amino 
acids (leucine, valine, alanine, glycine) into pro- 
tein under anaerobic conditions the following 
constituents in addition to the labeled amino 
acid were found necessary: 1) the microsome-rich 
cell fraction, 2) a dialyzed heat-labile 105,000 X g 
supernatant fraction, and 3) an ATP generating 
system. For the latter, phosphocreatine, 3-phos- 
phoglycerate, or phosphoryl-enol pyruvate were 
suitable phosphate energy donors, and ATP or 
ADP was a necessary intermediate energy transfer 
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compound, ATP giving greater incorporation 
than ADP (ZAMECNIK, KELLER AND LOFTFIELD, 
in press). Optimal incorporation requires con- 
tinuous generation of the ATP, but a large amount 
(5 or 10 um/ml) of ATP alone does give significant 
incorporation. Using ATP alone as the energy 
source, it has been possible to demonstrate an 
inhibition of the incorporation by ADP. Creatine 
phosphokinase (kindly furnished by Dr. Henry 
Lardy) did not replace.the 105,000 X g supernatant 
fraction in a system with phosphocreatine and 
ATP or ADP, and it would appear that the 105,000 
X g supernatant fraction of liver contains some 
protein or proteins essential for the utilization of 
ATP for the incorporation reaction. 


796. Trypsin-catalyzed conversion of phos- 
phorylase a to phosphorylase b. Patricia J. 
KELLER (introduced by Gerty T. Corr). Dept. 
of Biochemistry, Washington Univ. School of 
Medicine, Saint Louis, Mo. 

Two forms of the enzyme phosphorylase can be 
obtained from rabbit muscle: phosphorylase a, 
which does not and phosphorylase b, which re- 
quires adenosine-5’-phosphate for enzymatic ac- 
tivity. The a form is converted to the b form by 
the PR enzyme of muscle and by crystalline 
trypsin. It has recently been reported (Biochimica 
et Biophysica Acta, 12, 235 (1953)) that the PR- 
catalyzed reaction is associated with a halving of 
molecular weight, as calculated from sedimenta- 
tion and diffusion constants. The  trypsin- 
catalyzed conversion of phosphorylase a to 
phosphorylase 6 precedes general proteolytic 
breakdown of the molecules. Phosphorylase a was 
incubated with 0.1% by weight of crystalline 
trypsin, the reaction stopped by the addition of 
trypsin-inhibitor and the extent of conversion 
determined by the characteristic enzymatic be- 
havior of the 2 forms. When such reaction mix- 
tures were ultracentrifuged, the sedimentation 
constant of trypsin-made phosphorylase b was 
found to be the same as that of PR-made b (8.2 8S.) 
as opposed to 13.2 S. for phosphorylase a. A single 
new peak was seen in sedimentation diagrams of 
reaction mixtures in which phosphorylase a was 
converted to b. The relative area of the new com- 
ponent agreed in all cases with the amount of 
phosphorylase b indicated by enzymatic assay. 
The trypsin-catalyzed conversion, carried out in 
imidazole buffer, proceeded optimally at pxH 6.8 
and with a temperature coefficient (Q™) between 
20 and 30°C of about 2. 


797. Oxidative glucose metabolism in adrenal 
tissue. THomas L. Ketiy*, Extpon D. NIEL- 
son*, R. BERNAL JOHNSON* AND CARL S. VEsT- 
LING. Div. of Biochemistry, Noyes Chemical Lab.., 
Univ. of Illinois, Urbana. 

The importance of a nonglycolytic scheme was 
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first indicated in these studies when it was ob- 
served that glucose or hexose monophosph::tes 
could be readily oxidized by guinea pig adrenal 
homogenates over a pathway which apparently 
did not include hexose diphosphate as an inter- 
mediate. Pyruvate accumulated in the system 
when hexose diphosphate was the substrate, but 
practically no pyruvate was found when glucose 
or hexose monophosphates were used. Moreover, 
respiration of adrenal homogenates was inhibited 
90-100% by iodoacetate with hexose diphosphate 
as substrate, while this inhibition was much less 
with glucose and was as little as 10% with hexose 
monophosphates. Further studies resulted in the 
isolation of very active preparations of glucose-6- 
phosphate dehydrogenase from beef adrenal cor- 
tex. Adrenal cortical preparations were 10-20 
times more active than similar preparations from 
liver, kidney and other beef tissues. Adrenal 
cortical extracts are capable of oxidizing 6-phos- 
phogluconate and of converting ribose-5-phos- 
phate to glucose-6-phosphate. The presence of 
five-, six- and seven-carbon ketoses as _ inter- 
mediates has been detected in the latter conver- 
sion. The reaction between glucose-6-phosphate 
and TPN, catalyzed by partially purified adrenal 
glucose-6-phosphate dehydrogenase, goes to com- 
pletion. Evidently, the product of this reaction, 
6-phosphogluconolactone, goes readily to 6-phos- 
phogluconate by a nonenzymatic hydrolysis. The 
importance of this TPN-linked pathway in ad- 
renal metabolism may be particularly significant 
in view of the TPN requirement for the 6-hydrox- 
ylation of adrenal steroids. 


798. Four new urinary steroids. A. D. Kemp’, 


Davipv K. Fuxusuima, Ivan I. Satamon’, 
ATTALLAH Kappas*, MADELEINE B. Sroxkem’, 
FRIEDERIKE HEeRLING* AND T. F. GALLAGHER. 

Sloan-Kettering Inst. for Cancer Research, 

Memorial Center, New York City. 

Four new urinary steroids have been isol:ted, 
characterized by infrared spectrometry an the 
preparation of derivatives, and the struciures 
were confirmed by partial synthesis. Two of ' hese 
substances were obtained during the feedi'g of 
hydrocortisone for therapeutic purposes and were 
almost certainly derived from the hormone. '! hese 
were: 38,118-dihydroxyandrostane-17-one, ‘.p. 
231-233°; 3-acetate, m.p. 228-230°; and its «chy- 
dration product formed during acid hydroly. is of 
the urine, 38-hydroxy -A°-androstene-17-one, '0.P- 
170.5-171°; acetate, 100-102°. Two other me: :bo- 
lites obtained after the administration of cort ©08- 
terone were: 3a,118-dihydroxypregnane-20 one, 
m.p. 221-223°, 3-acetate, m.p. 180-182°; anc the 
hitherto undescribed pregnane-3a,118,20a riol 
isolated and characterized as the 3,20-diace' te, 
m.p. 192-192.5°. 
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799. Synthesis of phosphatides by mitochon- 
dcial enzymes. EUGENE P. KENNEpy. Ben May 
Leb. for Cancer Research and Dept. of Biochem- 
isiry, Univ. of Chicago, Chicago, Ill. 

Previous work (E. P. KENNEpy, J. Am. Chem. 
Soc 75: 249, 1953) has demonstrated that radio- 
active choline is readily incorporated into lecithin 
by mitochondrial enzyme systems by a pathway 
requiring ATP but not involving phosphorylcho- 
line. This reaction sequence has now been more 
closely studied in extracts of lyophilized mito- 
chondria. Conversion of radioactive choline to 
lecithin in these extracts occurs at maximal rate 
only when supplemented with ATP, phosphatidic 
acid, cysteine and coenzyme A. The requirement 
for added coenzyme A persists even in the presence 
of a large excess of pure dipalmitoyl-L-a-glycero- 
phosphoric acid. The phosphatidic acid used was 
the generous gift of Prof. Erich Baer of Toronto, 
Canada. Although the role of coenzyme A in this 
enzyme system has not yet been definitely estab- 
lished, preliminary results point to an activation 
of phosphatidic acid by a mechanism essentially 
similar to that described for the activation of 
acetic acid by Lipmann and his collaborators (J. 
Am. Chem. Soc. 75: 3285, 1953). 


800. Estimation of ratio of phosphaturic and 
calcium-mobilizing activities in  para- 
thyroid extracts. ALEXANDER D. KeEnwny,* 
BERNARD G. VinE* AND Paut L. Munson. 
Harvard School of Dental Medicine, Boston, Mass. 
A new biological assay method has been devel- 

oped for estimation of the phosphaturic activity 

of parathyroid extracts. Male albino rats, 50-60 

days old, maintained on a normal stock diet, are 

parathyroidectomized by cauterization, injected 
subcutaneously with extract, and placed in indi- 
vidual metabolism cages with water ad libitum 
but no food. Urine is collected for 6 hr. and ana- 
lyzed for inorganic phosphate. Over an 8-fold 
dosage range (4-32 U.S.P. units) of a crude hot 
acid extract of bovine glands the mean urinary 
phosphorus plotted against log dosage is linear 
within the experimental error (the mean lambda 
of 4 assays was 0.27). The crude extract was 
trepeitedly assayed for phosphaturic activity by 
the new method and for calcium-mobilizing activ- 
ity hy the method of Munson, Kenny, and Iseri 

(Fed:ration Proc. 12: 249, 1953) in comparison 

with a widely used commercial parathyroid ex- 

tract. It was found that ‘the ratio of phosphaturic 
activ ty to caleium-mobilizing activity for the 
crud: extract was 3.6 + 0.6 as compared with 

1.0 for the commercial preparation. This finding 

Supports the concept that 2 separable hormonal 

acti\ ities may be responsible for the calcium- 

mobilizing and phosphaturic activities, respec- 
tive!\, of parathyroid extracts. It is also suggested 
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that the small response of human patients to the 
Ellsworth-Howard test recently observed may be 
explained by a low ratio of phosphaturic activity 
to calecium-mobilizing activity in currently avail- 
able commercial parathyroid extract as compared 
with the extracts in use at the time of develop- 
ment of the test. 


801. Separation of compounds of deoxyribose 
and ribose by ion-exchange in the presence 
of borate. J. X. Kuym* anp W. E. Coun. 
Biology Division, Oak Ridge Natl. Lab., Oak 
Ridge, Tenn. 

Previous attempts to separate the 5’-deoxyribo- 
nucleotides from the 5’-ribonucleotides by simple 
elution chromatography on anion exchangers have 
been unsuccessful. The existencé of an a-cis-glycol 
group in the ribonucleotides permits complexing 
by borate and thus the formation of an additional 
acid group in the same manner which makes pos- 
sible the separation of the 5 isomeric ribose phos- 
phates (Federation Proc. 12: 229, 1953). Thus, 
whereas both cytidine-5’-phosphates are eluted by 
0.1 m sodium formate in 60-column volumes from 
a strong-base anion exchanger in the formate 
form, the addition of 0.0005 m tetraborate serves 
to retain the ribonucleotide on the column well 
beyond this volume. A similar procedure has been 
used to separate cytidine and adenosine (and also 
uridine and guanosine) by anion exchange without 
resort to the high pu values previously required. 
Absorption in borate followed by elution with 
0.03 m KCl and 0.02 m tetraborate suffices to re- 
move all nucleosides in succession except for 
guanosine. A reverse procedure has been utilized 
to separate thymidine and uridine. In this case, a 
borate form anion exchanger is used with weak 
borate (ca. 0.02 mM) to remove the thymidine and 
strong borate (ca. 0.1 M) to remove the uridine. 


802. Properties of crystalline papain. J. R. 
KIMMEL* AND Emit L. Situ. Lab. for Study of 
Hereditary and Metabolic Disorders, Univ. of 
Utah, Salt Lake City. 

Papain has been crystallized in good yield from 
dried papaya latex. The protein is electrophoret- 

ically homogeneous. Physical studies (with D. M. 


Brown) gives s.0 = 2.42 X 10°S, Daw = 
10.27 X 10-7 cm?/sec. and M.W. = 20,500. The 
isoelectric point is at pH 8.75. The amino acid 
composition has been determined (with A. Stock- 
ell). The enzyme molecule is a single peptide chain 
of 179 residues with isoleucine as the N-terminal 
amino acid (found by E. O. P. Thompson). Com- 
plete activation of papain requires a reducing 
agent and a metal-binding substance. Cysteine 
and versene are the most effective activators. A 
crystalline mercury complex contains 1 atom of 
Hgt+/2 moles papain, although sedimentation 
at pH 8 shows a hexamer. Mercuripapain is inac- 
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tive but is fully activated by cysteine and versene. 
Papain hydrolyzes a variety of acyl and unsub- 
stituted amino acid amides. a-Benzoyl-L-arginin- 
amide is the best substrate yet found. Amides of 
N-substituted aromatic amino acids are hydro- 
lyzed very slowly. Papain exhibits strong esterase 
activity. Free dipeptides are resistant but tri- 
peptides are slowly hydrolyzed. Carbobenzoxy-.- 
isoglutamine is hydrolyzed but strong product 
inhibition is observed at acid pH values. Carbo- 
benzoxy-L-glutamic acid acts as an inhibitor with 
all types of substrates indicating that the same 
active center is responsible for the broad action 
of the enzyme. The enzyme is inhibited by metals 
and by sulfhydryl poisons but not by diisopro- 
pylfluorophosphate. 


803. Effect of tetrahydrofolic acid on serine 
biosynthesis. Roy Kistiuk* anp Warwick 
Saxami. Dept. of Biochemistry, Western Reserve 
Univ. of Med. School, Cleveland, Ohio. 

The interconversion of glycine and serine has 
been studied in pigeon liver extracts. C' incorpo- 
rated into serine after incubation of these prepara- 
tions with L-serine and 1-c'*-glycine has been 
determined. Addition of p.i-homocysteine in- 
creased 4-fold the glycine C™ incorporated into 
serine. Treatment with Dowex-1-Cl inactivated 
the extracts. After inactivation by Dowex-1-Cl 
followed by dialysis against phosphate buffer, 
pH 7.4, for 15 hr., activity was restored by the 
addition of tetrahydrofolic acid alone but not of 
folic acid or leucovorin. The activity was equal 
to that of the untreated extract to which tetra- 
hydrofolic acid had been added and was 10 times 
that of the untreated extract plus pL-homocys- 
teine. It was not further increased by the addition 
of DPN, ATP, folic acid, pyridoxal phosphate and 
homocysteine. These results are consistent with 
the hypothesis that hydroxymethyltetrahydro- 
folic acid or a derivative is the ‘C,’ unit directly 
involved in serine biosynthesis. A role for pyri- 
doxal phosphate in serine formation has previously 
been indicated (DEODHAR AND SaKamti, Federa- 
tion Proc. 12: 195, 1953). Since pyridoxal phos- 
phate did not stimulate the Dowex-treated di- 
alyzed liver extracts it is probable that it is bound 
strongly to protein. The pigeon liver extracts 
incorporated formate-C™ into serine. This activ- 
ity was destroyed by treatment with Dowex-1-Cl, 
followed by dialysis and was partially restored by 
the addition of tetrahydrofolic acid and ATP. 


804. Effect of competitive inhibitors on inac- 
tivation of D-amino acid oxidase by x rays. 
J. Raymonp Kuen. Biology Dept. Brookhaven 
Natl. Lab., Upton, N. Y. 

Inactivation by x rays of D-amino acid oxidase 
in solution was found decreased by the presence 
of competitive inhibitors to degrees directly re- 
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lated to the affinities of the inhibitors for the 
oxidase as well as the concentrations of the in- 
hibitors. The protective effect attributable to 
affinity of inhibitor for oxidase suggests the 
oxidase bears a relatively easily oxidizable group 
concerned in the interaction between the oxidase 
and its competitive inhibitors. (Under the auspices 
of the Atomic Energy Commission.) 


805. Uncoupled oxidative phosphorylation 
associated with essential unsaturated fatty 
acid deficiency in rats. PETER D. KLEIN* anp 
RautpH M. Jounson. Detroit Inst. of Cancer 
Research and Wayne Univ. College of Medicine, 
Detroit, Mich. 

Earlier work (KLEIN AND JOHNSON, Federation 
Proc. 12: 231, 1953) has shown that the onset of 
essential fatty acid deficiency in rats is accom- 
panied by a decreased uptake of P* in the acid- 
soluble organic fraction of the liver. Jn vitro ex- 
periments indicate that this is associated, in 
part at least, with a diminished efficiency in 
esterifying phosphorus during the oxidation of 
Krebs cycle intermediates. This uncoupling occurs 
during the oxidation of alpha-ketoglutarate, 
malate, beta-hydroxybutyrate and glutamate and 
appears to involve a reduction in the P/O ratio 
of slightly more than 1 vu. No such reduction in 
oxidative phosphorylation occurred during the 
oxidation of succinate. In order to investigate this 
phenomenon more closely, a procedure was de- 
vised in which oxidation-reduction dyes were 
employed at various concentrations to bring 
about a step-wise uncoupling of oxidative phos- 
phorylation in vitro. With this method it was 
found that the normal animal liver tissue carries 
out an esterification of phosphate at or about the 
level of the cytochrome region. This step appears 
to be absent in liver tissue from fat-deficient 
animals. The nature and specificity of the un- 
coupling found in fat deficiency will be discussed. 


806. Coenzyme function of glutathione in 
cis-trans isomerization. W. E. KNox AND 
Satty W. Epwarps*. Cancer Research Inst., 
New England Deaconess Hosp., Boston, :\'188. 
By the oxidation of homogentisic acid vith 4 


para- 
osine 


partially purified homogentisate oxidase p' 
tion from rat liver a new intermediate of t; 
metabolism, maleyl-acetoacetate, has be 1 ac- 
cumulated and identified. Maleyl-aceto: etate 
could be quantitatively converted to fu varyl- 
acetoacetate, the intermediate describ' by 
Ravdin and Crandall (J. Biol. Chem. 18° 137, 
1951); by the action of maleyl-acetos “tate 
isomerase. This new enzyme was of par' ular 
interest in that it required glutathione spec! cally 
as its coenzyme to catalyze this cis-tran  i80- 
merization. The spectrophotometrie assay \' the 
isomerase depended on the disappearan:’ of 
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dike:o acid in the presence of an excess of B- 
dikeionase, which hydrolyzed fumaryl-aceto- 
acet te but not maleyl-acetoacetate to non- 
abso bing products. By alcohol fractionation the 
ison) rase was purified 45-fold from the water 
solu! le protein of rat liver and freed of gluta- 
thio: e, homogentisate oxidase, and §-diketonase. 
The rate of the isomerization of maleyl-aceto- 
acet: te alone or with either glutathione or the 
puri/ed isomerase was insignificant as compared 
to the rate of the reaction catalyzed by the en- 
zyme plus coenzyme. As little as 0.001 um of 
glutathione activated the system, but much larger 
amounts of CoA, cysteine, and mercaptoacetic 
acid did not activate nor did they inhibit the 
isomerase reaction. 


807. Enzymatic synthesis of a-acetolactate 
from pyruvate. YUTAKA KoBAYASHI* AND 
GeorGE Katnitsky. Dept. of Biochemistry, 
State Univ. of Iowa, Iowa City. 

Crude, cell-free extracts from Proteus morganii 
convert pyruvate anaerobically to a-acetolactate, 
in the presence of bicarbonate and phosphate 
buffers, pH 8.1, in an atmosphere of 95% Ne» and 
5% CO2. NaHC™O; was not incorporated in the 
product, eliminating oxalacetate. Methods were 
devised for distinguishing between oxalacetic 
and a-acetolactic acids. Both are quantitatively 
decarboxylated in the presence of citric acid plus 
aniline citrate. However, oxalacetic acid is stabi- 
lized in citric acid plus H2SO,, whereas acetolactic 
acid is rapidly and quantitatively decarboxylated. 
The chemical behavior of known a-acetolactic 
acid together with results of experiments with 
pyruvate-1-C' indicate that the primary product 
of the anaerobic pyruvate fermentation is a- 
acetolactic acid. Balance studies with pyruvate- 
1-C“ which showed the presence of an equivalent 
amount of diacetyl and radioactive CO: liberated 
by aniline citrate, coupled with the fact that 
acetoin was absent prior to the addition of aniline 
citrate-to the fermentation mixture, give strong 
support to this conclusion. The acetoin was 
oxidized to diacetyl and the diacetyl identified 
as the 2,4 dinitrophenylhydrazone and the semi- 
carbazone. Cocarboxylase is a co-factor for aceto- 
lactate formation, in confirmation of the work of 
Juni J. Biol. Chem. 195: 715, 1952). In addition, 
the necessity of Mg*+ or Mn** has been established 
through dialysis experiments and with the use of 
Verscne. Three moles of pyruvate disappear for 
ever) mole of acetolactate synthesized. The reac- 
tion 3 enzymatic, and is proportional to the 
enzyi.e concentration and the time of incubation. 


808. ‘rotein turnover in bacteria. ARTHUR L. 
Ko 4 anp H. Ricuarp Levy (introduced by 
Tuomas B. CoonipGe). Argonne Natl. Lab., 
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Lemont, and Dept. of Biochemistry, Univ. of 

Chicago, Chicago, Ill. 

Escherichia coli grows in the absence of purines 
but will utilize purines to the exclusion of de novo 
synthesis. This suggested a method for the study 
of protein turnover within single cells of rapidly 
growing bacteria. Bacteria were grown in the 
presence of a tracer (formate, totally labelled 
carbohydrate, or 2-C'4-glycine) that is utilized for 
protein synthesis, the normal pathway of purine 
synthesis being blocked by the presence of un- 
labelled purines present in the medium. The cells 
are harvested, washed, and grown further in a 
medium devoid of both radioactivity and exoge- 
nous purines. When suitable precautions were 
taken to measure or eliminate radioactivity due to 
a) incompleteness of the block produced by ex- 
ternal purines, 6) contributions from small molecu- 
lar weight precursor present in the bacteria, c) 
production of radioactive material into the me- 
dium by one cell and its utilization by another, it 
was found that no radioactivity was associated 
with the purines attributable to breakdown of 
protein to the level of precursors of the purine 
nucleus. Quantitatively it may be said that while 
the doubling time of the bacteria is 1 hr., the 
minimum half time for degradation of proteins is 
30 days. However, we have evidence indicating 
that degradation of proteins to the level of poly- 
peptides occurs at a much faster rate. 


809. Incorporation of DL-alanine-1-C™ into 
liver and carcass glutamate in intact rats. 
Roaer E. Korpre anp Rosert J. Hiuw (intro- 
duced by T. P. Nasu, Jr.). Dept. of Biochem- 
istry, Univ. of Tennessee, Memphis. 

The relative ease of isolation of glutamic acid, 
the most abundant of tissue amino acids, and its 
ready conversion to and formation from a-keto- 
glutaric acid, an important intermediate in the 
Krebs tricarboxylic acid cycle, make it a useful 
compound in the study of pathways of carbon 
metabolism in intact animals. p.i-alanine-1-C' 
was administered by intraperitoneal injection to 
white rats (175-225 gm) and the animals sacrificed 
6 and 24 hr. later. Glutamic acid was isolated by 
conventional methods, completely degraded 
(MosBacH, PHARES AND Carson, Arch. Biochem. 
Biophys. 33: 179, 1951), and each carbon assayed 
for radioactivity with a vibrating reed electrom- 
eter. All samples were found to have 88-97% of 
their radioactivity located in C;. In general, the 
animals sacrificed 6 hr. after injection had a 
slightly higher percentage in C, than did the 
24-hr. animals. All positions contained Carbon-14, 
with C; having more labeling than C2, C2, or Cy. 
From consideration of the tricarboxylic acid cycle, 
it is predictable that carboxyl-labeled acetate 
would lead to a larger degree of labeling of C; of 
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glutamate. If this prediction be correct, a method 
would then be available for distinguishing between 
precursors of the carboxyls of pyruvate and 
acetate. Experiments using sodium acetate-1-C' 
are in progress. The results will be discussed in 
the light of known metabolic pathways, e.g., 
Krebs tricarboxylic acid cycle and the Embden- 
Meyerhof fermentation scheme. (Supported by the 
Natl. Science Fndn.) 


810. Dehydrogenase activities of human 
platelets. J. L. Koppen anp JoHn H. OLwIn 
(introduced by Dovuaias A. MacFapyen). 
Dept. of Surgery, Presbyterian Hosp. of Chicago, 
Chicago, Ill. 

In order to gain specific information regarding 
the existence of metabolic activities in platelets a 
study has been made to determine whether or not 
the presence of dehydrogenase enzymes in these 
cells can be demonstrated. Concentrated platelet 
preparations were obtained from fresh, seques- 
trene-treated human blood according to the pro- 
cedure described by Minor and Burnett (Blood 7: 
693, 1952). By means of the oxidation-reduction 
indicator 2,3,5-triphenyltetrazolium chloride the 
active presence in platelets of the dehydrogenase 
systems concerned with the oxidation of the fol- 
lowing substrates was shown: Sodium succinate, 
sodium l-malate, sodium lactate, sodium alpha- 
glycerophosphate, sodium beta-hydroxybutyrate, 
sodium glutamate, glucose and ethyl alcohol. 
Under the particular experimental conditions 
employed the most active enzymes are those 
attacking sodium succinate, sodium /-malate and 
sodium alpha-glycerophosphate. It was found that 
with increasing destruction of platelets, as ob- 
served following repeated freezing and thawing, 
the level of the various dehydrogenase activities 
fell rapidly and progressively. Platelet suspen- 
sions could be readily lysed by suitable concen- 
trations of toluene or saponin, the resulting 
preparations being completely void of any de- 
hydrogenase activities. The addition to intact 
platelet preparations of cysteine over a wide range 
of concentrations was observed to exert marked 
effects on the activity levels of the different 
dehydrogenases described. 


811. Acetal phospholipid. Sau, R. Korey anp 
JONATHAN B. WITTENBERG (introduced by 
Hans HrrscHMann). Depts. of Medicine and 
Biochemistry, Western Reserve Univ. Med. School, 
Cleveland, Ohio. 

The long chain aldehyde components of acetals 
from tissue extracts were converted into p-nitro- 
phenyl hydrazones by acid hydrolysis in alcohol 
containing p-nitropheny! hydrazine and estimated 
photometrically at 390 mu (E = 24,000). In the 
procedure developed for isolating the aldehyde 
component lipid extracts were saponified under 
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mild alkaline conditions prior to formation of the 
hydrazones. The hydrazones were distributed 
between aqueous alcohol/Skellysolve B; Skelly- 
solve B/alkaline dimethylformamide; acidic di- 
methylformamide/Skellysolve B; chromatographed 
on alumina and crystallized from Skellysolve B. 
Recovery of tissue aldehydes was 50%. With these 
methods the distribution and biosynthesis of 
acetals were studied. Acetals are minor constit- 
uents of all tissues examined except nerve and 
muscle. In liver about half is present in the 
mitachondria. In nervous tissue the acetal con- 
tent increases with myelin deposition. Carboxyl- 
labeled palmitic and stearic acids and C-3 labeled 
stearic acids were administered to weanling rats. 
After 24 hr. the liver acetals contained far less 
isotopic carbon (C™) than the fatty acids, while 
the acetals of brain and muscle contained no 
detectable amounts. Homogenates and mito- 
chondria synthesize acetals at a slow but detect- 
able rate. 


812. Inorganic tripolyphosphate and trimeta- 
phosphate in yeast extracts. S. R. Kory- 
BERG* AND ARTHUR KoORNBERG. Dept. of 
Microbiology, Washington Univ. School of Medi- 
cine, St. Louis, Mo. 

Inorganic phosphates of greater complexity 
than pyrophosphates which are found in biologic 
materials and called ‘metaphosphate’ have been 
reported to comprise several polyphosphates 
(Eset, Bull. soc. chim. biol. 34: 330, 1952). We 
have been able to identify in yeast 2 triphosphates, 
one linear, tripolyphosphate (I), the other cyclic, 
trimetaphosphate (II). These were prepared from 
baker’s yeast maintained first in a phosphate- 
free medium, then in a medium with P*-ortho- 
phosphate. I was extracted with cold trichloro- 
acetic acid or with water at 90°, and purified by 
adsorption on Dowex-1 resin and elution with a 
dilute HCI-KCI mixture. Yeast I and a commercial 
synthetic sample of known composition mixed 
and adsorbed together on Dowex-l resii were 
eluted in identical fashion, as determined by 
radioactivity and acid-labile phosphate ix each 
fraction. An enzyme, described by Neubers: et al. 
(Enzymologia 14: 157; 1950), which attacks I was 
incubated with the yeast compound and th: com- 
mercial product; identical amounts of ortho- 
phosphate were produced with each at veral 
time intervals to complete hydrolysis. i! was 
similarly extracted, purified, and identifie:' with 
known II synthesized by Dr. D. Lipkin »f the 
Department of Chemistry. Chromatog: :phed 
mixtures were eluted in 9 fractions; acid ‘abile 
phosphate and P* determinations in thes« frac- 
tions showed symmetrical and simult: cous 
peaks. An autolysate of brewer’s yeast |) the 
presence of adenosine triphosphate and ino: sanl¢ 
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pyrophosphate produces I. The reaction mecha- 
nism and the question whether II is synthesized 
and exists as such in living cells are being in- 
vestigated. 


$13. Stoichiometry and reversibility of the 
citrulline phosphorylase reaction. MITCHELL 

KoRZENOVSKY* AND C. H. Werxman. Dept. of 

Bacteriology, Iowa State College, Ames. 

Dialyzed cell-free extracts of Streptococcus 
lactis degrade u-citrulline to equimolar amounts 
of CO2, NHs, and ornithine in the presence of 
Mg**, orthophosphate and ADP (KorzENovsky 
AND WERKMAN. Arch. Biochem. & Biophys. 46: 
174, 1953). A complete chemical balance indicates 
that 1 mole of orthophosphate is required to 
degrade 1 mole of citrulline. One mole of ATP is 
formed. It is concluded that ADP functions as 
an acceptor of energy-rich phosphate. The ratio 
NH; (or CO2):P, is essentially equal to unity and 
remains constant with time. This suggests that 
the carbamido group of citrulline is split off by a 
phosphoclastic type of reaction resulting on the 
formation of an energy-rich phosphate linkage. 
By use of CO. in exchange type of experiments 
the reaction has been shown to be reversible. 
Enzymatic degradation of the. radioactive citrul- 
line indicates that C™ is present only in the 
carbamido group. In the presence of ATP a small 
net synthesis has also been demonstrated. Fluo- 
ride is inhibitory to both synthesis and degrada- 
tion of citrulline. Neither carbamyl]-i-glutamic 
acid nor acetyl-L-glutamic acid was found to be 
required by the bacterial system. These observa- 
tions will be discussed in relation to the mecha- 
nism for citrulline synthesis by soluble enzymes of 
mammalian liver. 


814. Cleavage of adenosine triphosphate by 
actomyosin. DanieL E. KosHLAND, JR. AND 
ZELDA BUDENSTEIN (introduced by ROBERT 
SreELe). Biology Dept., Brookhaven Natl. Lab., 
Upton, N. Y. 

The point of bond rupture of adenosine tri- 
phosphate (ATP) in the hydrolysis catalyzed by 
purified rabbit muscle actomyosin was deter- 
mined by performing the reaction in H,0'* (1.4 
atom % excess). The products of hydrolysis were 
Separated by ion exchange according to the pro- 
cedure of Cohn and Carter. Analysis for O'* con- 
tent showed that the inorganic phosphate pro- 
duced contained 0.33 atom % excess/oxygen atom 
whereas the terminal phosphate of the adenosine 
diphosphate contained less than 0.01 atom % 
excess/oxygen atom. It is clear that when ATP 
is hydrolyzed under the influence of actomyosin, 
the bond between the terminal phosphorus atom 
and its pyrophosphate bridge oxygen is broken. 
Exchange experiments with O' and P® showed 
that the actomyosin does not catalyze a rapid 
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exchange of oxygen between water and inorganic 
phosphate as do lobster muscle slices, nor does it 
cause exchange of phosphate between inorganic 
phosphate and ATP. The hydrolysis and exchange 
data are consistent with a displacement mecha- 
nism involving an electron-sharing attack on the 
terminal phosphorus atom of ATP. From this it 
follows that any covalent actomyosin-substrate 
intermediate which may exist must be formed 
with the terminal PO;, and not the ADP, moiety 
of the ATP. (Carried out at Brookhaven Natl. 
Lab. under the auspices of the Atomic Energy 
Commission.) 


815. Participation of bound glutathione in 
D-glyceraldehyde-3-phosphate dehydro- 
genase action. I. Krimsky* anp E. RAckEr. 
Dept. of Biochemistry, Yale Univ., New Haven, 
Conn. 

The following evidence indicates participation 
of bound glutathione in p-glyceraldehyde-3- 
phosphate dehydrogenase activity: a) In a typical 
experiment, 1.6 equivalents of glutathione (deter- 
mined with glutathione reductase) were released 
from the enzyme by tryptic digestion; addition of 
enough iodoacetate (2.3 equivalents) to com- 
pletely inhibit enzyme activity resulted in release 
of only 0.4 equivalents, which can be accounted 
for by the presence of ‘oxidized enzyme’ (20% 
stimulation by 2,3-dimercaptopropanol). b) N- 
ethyl maleimide in great excess also resulted in 
low glutathione yield. This inhibition was pre- 
vented by adding acetyl phosphate prior to N- 
ethyl maleimide. c) Acyl enzyme formation from 
acetyl phosphate was suppressed 50% by 1 equiv- 
alent of iodoacetate, almost completely by 2 
equivalents. d) Glyceraldehyde-3-phosphate de- 
hydrogenase, when reacted with C'*-labeled acetyl 
phosphate, liberated on tryptic digestion a radio- 
active component which moved with carrier acetyl 
glutathione on Dowex-50 and on paper chromato- 
grams. Studies on the mode of action of bound 
glutathione were carried out with the aid of SH- 
inhibitors. Iodoacetate inhibition was prevented 
by glyceraldehyde-3-phosphate both in the pres- 
ence and absence of DPN. This is not considered 
evidence for thiohemiacetal formation during 
aldehyde oxidation by glyceraldehyde-3-phos- 
phate dehydrogenase, since phosphorylated com- 
pounds without an aldehyde group (e.g. phos- 
phoglycerate) protected also. This and other 
observations (differential reactivity of iodoacetate 
and iodoacetamide with free and bound gluta- 
thione) suggest a second point of attachment of 
iodoacetate in competition with the phosphoryl- 
ated substrates or analogs. 


816. Distribution of yttrium administered by 
various routes. GRANVIL C. Kyker, Epaar A. 
Cress* anp G. I. Gieason*. Med. Div., Oak 
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Ridge Inst. of Nuclear Studies and Abbott Labs., 

Oak Ridge, Tenn. 

Many previous studies of the distribution of 
carrier-free yttrium emphasize the bone-seeking 
nature of this element. This study places the 
emphasis on the chemical dose. Following a single 
injection of a preparation of radioactive yttrium, 
the pattern of distribution was observed in more 
than 100 rats and a few mice and dogs. Admin- 
istration included intrapleural, intraperitoneal, 
intramuscular, intratumoral, intravenous, and 
subcutaneous routes. The preparation contained 
approximately 100 we of yttrium 90 and 1000 ug of 
the stable isotope as yttrium chloride/ml dissolved 
in physiological saline and adjusted to px 4.0-4.5. 
A quite similar pattern was observed for all ani- 
mals except those of the intravenous series. The 
excreted fraction was small but somewhat vari- 
able, generally accounting for less than 1% but 
ranging as high as 5% of the dose during the first 
half life of the isotope. Practically all of the 
unexcreted fraction was retained within the site 
of administration and about 3% appeared else- 
where. In the intrapleural and intraperitoneal 
series the liver and mediastinum, respectively, 
accounted for more than half of the small mobi- 
lized fraction. In the intravenous series the rate 
of excretion was approximately 5 times as fast. 
The radioactivity of the blood fell rapidly during 
the first 24 hr. Liver and both femurs accounted 
for 70 and slightly less than 2%, respectively, 
after 2 half lives. Renal excretion was always 
greater at first but fecal excretion predominated 
before the sixth day. 


817. Intermediary metabolism of tyrosine in 
liver: oxidation of p-hydroxyphenylpyruvic 
acid to homogentisic acid. Bert N. La Du, 
JR. AND VINCENT ZANNONI (introduced by 
BERNARD B. Bropie). Research Service, Third 
(New York Univ.) Med. Div., Goldwater Memorial 
Hosp., New York City, and Lab. of Chemical 
Pharmacology, Natl. Heart Inst., NIH, Be- 
thesda, Md. 

In mammalian liver tyrosine is oxidized to 
acetoacetic acid via p-hydroxyphenylpyruvic acid 
and homogentisic acid. It is possible to study the 
oxidation of p-hydroxyphenylpyruvic acid to 
homogentisic acid by adding a,a’-dipyridyl, 
which blocks further oxidation of homogentisic 
acid. An extract of dog liver acetone powder was 
used as the enzyme source. The oxidation of p- 
hydroxyphenylpyruviec acid to homogentisic acid 
has no sharp optimal pu; the rate is nearly the 
same from pH 6-8. The system is highly specific 
for the oxidation of p-hydroxyphenylpyruvic acid; 
o-hydroxyphenylpyruvic acid, m-hydroxyphenyl- 
pyruvic acid, p-hydroxyphenyllactic acid, p-hy- 
droxyphenylacetone and p-hydroxyphenylacetic 
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acid are not oxidized. This system has som: of 
the properties of the tryptophan peroxidase- 
oxidase system and Knox and Mehler (J. /iol, 
Chem. 187: 419, 1950) but it differs in that 0.02 
fluoride causes no inhibition. There is also evi- 
dence that catalase acting as a peroxidase is not 
responsible for this oxidation. The possibility of 
2,5-dihydroxyphenylpyruvie acid being an inter- 
mediate in this pathway will be discussed. 


818. Retention and distribution of radio- 
active colloids: a new technique for tissue 
disintegration and counting. T. H. Laur, 
G. I. Gieason, R. Ouson anv D. L. Tasern 
(introduced by D. W. MacCorquopa_eg). Dept. 
of Radioactive Pharmaceuticals, Abbott Labs., 
Chicago, Ill. 

Radioactive colloids, once looked upon as inter- 
esting because of their unusual biological distri- 
butions, have recently assumed practical clinical 
usefulness as therapeutic agents. For instance, 
Radio-Gold colloid has become a standard palli- 
ative agent for the supression of cavitary effusions 
associated with malignancy. Prostate tumors are 
being effectively destroyed by radiation from the 
same agent. Minimum organ distribution and 
maximal retention, plus proper deposition on the 
membrane surfaces, now become properties to be 
sought for. This paper presents a study in 3 species 
of animals of a number of such colloid preparations 
including Au-198, CrPO, (P-32) and Y-90. It was 
found that the retention of CrPO, is materially 
influenced by the mode of preparation, by the 
particle size, and by the nature of the protective 
colloid employed. A small particle size colloid 
(Type G) suspended in glucose was found to 
provide the best retention. One serious disad- 
vantage of the use of all such pure 6 emitters is 
the small penetration of the radiation, and the 
resultant need for very uniform distribution. 
Yttrium 90 (63-hr. half life), with a 2.18 Mi:V 8, 
giving nearly twice the effective range 0! the 
1.7 MEV P® £6 has been largely avoided because 
of reported bone pickup. By suitable moiiifica- 
tions of the solution used, cavitary retentio: com- 
parable to that of gold and CrPO, can be ach ved. 
During the course of this work unequal dis' ribu- 
tion of the colloids in the various portions of an 
organ frequently gave use to erratic 1 -ults. 
Homogenization of entire organs proved | °tter 
but settling of the resultant suspensions « used 
serious errors, especially in 6-counting. | was 
found that the addition of an equal volu:e of 
formamid to such freshly prepared homog: ates 
gives a true colloidal solution readily 6-co. \ted, 
at infinite thickness with an ordinary (iger 
counter. A direct reading rate meter pe ‘nits 
either comparative or absolute values ‘» be 
attained on most organs within a few mi: utes 
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aft: their dissection. Values are usually superior 
to ‘hose secured by more laborious procedures. 


819 Some biochemical properties of anti- 
thromboplastin. GreraRD F. LANCHANTIN* 
A.p ARNOLD G. Ware. Dept. of Biochemistry, 
U viv. of Southern California School of Medicine, 
al Lab. Div., Los Angeles County Hosp., Los 
Angeles. 

Further investigations on antithromboplastin 
in /\uman serum and plasma indicate that its 
activity may be antagonized by prothrombin. 
There appears to be competition, in the presence 
of calcium, between antithromboplastin and 
prothrombin for the active groups on the thrombo- 
plastin molecule. Antithromboplastin activity 
may be masked by the presence of extremely 
small amounts of prothrombin. For this reason 
quantification of antithromboplastin is possible 
only after rendering serum or plasma free of 
prothrombin by successive adsorptions with bar- 
ium citrate and barium sulfate. Serum or plasma 
thus treated is capable of completely inactivating 
human brain thromboplastin as measured by a 
modified clotting system (J. Clin. Invest. 32: 381, 
1953). The antithromboplastic activity is ex- 
haustible, indicating that the reaction may be 
stoichiometric. Antithromboplastin is isolated 
from deprothrombinized serum by saturation with 
ammonium sulfate (40-50%), Reineke salt (5%) 
and by the method of Cohn (fractions IV-1, IV -8, 
4). The antithromboplastin activity of the Cohn 
plasma fractions is increased by ultrasonic homo- 
genization at 1000 ke. This finding presents the 
possibility that this heat labile thromboplastin 
inhibitor may be associated with the lipid anti- 
coagulant described by Tocantins. The thrombo- 
plastin inactivated by antithromboplastin is 
directly proportional to the log of the anti- 
thromboplastin concentration. (Supported by the 
Med. Research and Development Board, Office 
of the Surgeon General, Dept. of the Army, under 
Contract #DA-49-007-MD-193 and by PHS 
RG 2684.) 


820. Trans-explantation of kidneys in true 
and pseudo-parabiont rats. STANLEY LANG,* 
Gustave J. DaMMIN* AND BENJAMIN F. MILLER. 
Peter Bent Brigham Hosp. and Harvard Med. 
School, Boston, Mass. 

Homologous organ and tissue grafts are rejected 
by the host in 5 or 6 days on the average. Gen- 
erally they are accompanied by lymphocytic 
infiltration of the graft with marked local re- 
8pon.es. Whether these localized manifestations 
of d-struction result chiefly from an interreaction 
of e ntiguous host tissue or whether they are due 
mainly to circulating factors is still undeter- 
mine. In an attempt to clarify this issue, 2 types 
of surgical procedures in the rat were performed. 
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In the first type, a kidney of one animal was 
exteriorized and the body wall and skin closed 
beneath it, leaving unimpaired its blood supply 
and urinary drainage. The exteriorized kidney was 
then explanted beneath the skin of a second rat 
and the animals sutured together in such a way 
as to prohibit the establishment of vascular 
anastomoses (pseudo-parabiosis). Groups of rats 
so prepared were sacrificed on the 7th, 14th and 
21st post-operative days. Prior to sacrifice the 
‘donor’s’ intact kidney was removed. An intra- 
cardiac injection of 0.1 ce of phenolsulfonphthal- 
ein was then given to the ‘donor’ rat. Fifteen 
minutes later the bladder of both rats was in- 
jected with sodium hydroxide. A red color in the 
‘donor’s’ bladder urine was accepted as evidence 
of renal function of the explanted kidney. The 
entire site and kidney were then removed for 
microscopic examination. The same procedure was 
followed in the second type of surgery, with the 
exception that a true parabiont union was estab- 
lished. The data of these experiments will be 
presented for discussion. 


821. Urinary excretion of tryptophan and 
tryptophan metabolites following ingestion 
of D- and DL-tryptophan by the normal 
human subject. Ratpo R. LANGNER* AND 
CLARENCE P. Bera. Dept. of Biochemistry, State 
Univ. of Iowa, Iowa City. 

Aliquots of urine which had been excreted after 
the ingestion of 1 and 2 gm p- or of 4 gm DL- 
tryptophan were concentrated approximately 
100-fold under reduced pressure, then chromato- 
graphed on paper strips, using a 2:1:1 mixture of 
n-butanol, benzene, and water as the developer. 
p-kynurenine and tryptophan (presumably the p 
isomer) were the only substances detected. Addi- 
tion of 0.1 N iodine to the urines yielded the 
reddish-purple precipitate described by Albanese 
and Frankston (J. Biol. Chem. 155: 101, 1944) and 
attributed by them to an unidentified ‘‘aberrant 
intermediate metabolite.’”?’ Spectrophotometric 
studies indicated that the precipitate could be 
produced from tryptophan, but not from kyn- 
urenine. Conditions were determined for its 
production by the oxidation of tryptophan in 
aqueous solution. Oxidation with bromine yields 
the same product as oxidation with iodine. Meas- 
urement with four different chemical methods 
showed that, in the human subject, p-tryptophan 
is excreted largely unchanged. Unmetabolized 
tryptophan is therefore assumed to be the pre- 
cursor of the reddish-purple precipitate obtained 
from human urine under the conditions outlined. 


822. Action of crystalline muscle phos- 
phorylase on outer chains of branched 
polysaccharides. JosrepH LARNER. Dept. of 
Biochemistry, Washington Univ. School of Medi- 
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cine, St. Louis, Mo. and Div. of Biochemistry, 

Noyes Chemical Lab., Univ. of Illinois, Urbana. 

Enzymatic degradation of outer chains of 
branched polysaccharides could proceed by 1) 
multi-chain (random), 2) single-chain (zipper), 
8) mixed mechanism. In 2 the enzyme is present 
and remains attached to the substrate until a unit 
of limit dextrin configuration is formed. By de- 
termining whether limit dextrin configuration 
appears during muscle phosphorylase action, it 
has been shown that mechanism 2 does not occur. 
Crystalline muscle phosphorylase was incubated 
with polysaccharide and inorganic phosphate. 
During the degradation aliquots were removed 
for isolation of remaining polysaccharide and 
determination of extent of phosphorolysis. The 
isolated polysaccharides were incubated with 
glucosidase and the release of free glucose deter- 
mined with hexokinase and zwischenferment. By 
this procedure intact glycogen and amylopectin 
yield little if any free glucose. After partial re- 
moval of outer chains, wheat amylopectin did not 
yield glucose, rabbit muscle glycogen yielded 
small amounts, and rabbit liver glycogen gave 
high yields up to 80% of theory for single chain 
mechanism. In the latter case, the formation of 
limit dextrin configuration was due to a wide 
range in size distribution of the outer chains and 
not to mechanism 2. Incubating rabbit liver 


glycogen with excess phosphorylase and a small 
amount of glucose-l-phosphate reduced the size 
range of outer chains as indicated by the de- 
creased yield of limit dextrin configuration on 
subsequent phosphorolysis. The wide range of 
outer chain sizes of rabbit liver glycogen is being 
investigated. 


823. Conversion of non-fluorescent porphyrin 
precursors to porphyrins. E.G. LATsEN* AND 
J. M. OrtEN. Dept. of Physiological Chemistry— 
Wayne Univ. College of Medicine, Detroit, Mich. 
Following the isolation of crystalline por- 

phobilinogen (WestTaLL, Nature 170: 614, 1952) 

and the subsequent determination of its structure 

(Cookson AND RimineTon, Nature 171: 875, 1953) 

attention in this laboratory has been focused on 

the non-fluorescent precursors of porphyrins ex- 
creted in the urine of patients with acute por- 
phyria. After the removal of the preformed por- 
phyrins by adsorption on tale at px 4.5, heating 
the acidified urine (0.5 Nn HCl) at 85° for 30 min. 
produces a large number of porphyrins. As previ- 
ously indicated by other workers, the uropor- 
phyrins predominate with lesser quantities of the 
coproporphyrins. In addition, however, small 

though significant amounts of 2, 3, 5, 6 and 7 

carboxylic porphyrins have been detected by 

chromatographic techniques employed in this 
laboratory. The above data suggest that porphyrin 
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precursors other than porphobilinogen are present 
in acute porphyria urine. Furthermore, the inter- 
esting, though tenuous possibility that mono- 
pyrrole compounds possessing structures other 
than that demonstrated for porphobilinogen are 
present in porphyria urine cannot be excluded. 
These results likewise indicate that the foregoing 
polycarboxylic porphyrins may be intermediates 
in the biosynthetic chain of heme as previously 
reported (Federation Proc. 12: 236, 1953) from this 
laboratory. (Aided by a grant from the Nutrition 
Fndn.) 


824. Specificity pattern and measurement of 
serum ali-esterase. B. Lavin*, E. Farns- 
WORTH* AND E. A. ZELLER. Dept. of Medicine 
and Biochemistry, Northwestern Univ. Med. 
School, Chicago, Til. 

Previously, it has been shown, that e-cholin- 
esterase (true cholinesterase) hydrolyzes many 
non-choline acetylesters. (Proc. Soc. Exper. Biol. 
& Med. 71: 526, 1949.) Phenylacetate is attacked 
more rapidly than acetylcholine. In this study it 
was investigated whether ali-esterase uses the 
same non-choline esters as substrates. The con- 
ventional manometric procedure was used and 
carbonic acid was added to the reaction mixture 
in order to insure instantaneous equilibrium. As a 
source of a typical e-cholinesterase snake venom 
was used (Helv. chim. Acta 32: 94, 338, 1948). Sheep 
serum served as a source of ali-esterase which was 
free of s-cholinesterase (pseudo-cholinesterase) as 
tested with acetyl choline, benzoylcholine, and 
acetyl-8-methylcholine. This serum hydrolyzed 
the phenol esters of the acids Cz to Cs with a 
sharp optimum for Cz. The same was true for 
cobra venom esterase. Thus, outside choline esters, 
the 2 esterases seem to have a similar specificity 
pattern. In order to differentiate further the 
2 enzymes, various inhibitors, including quinine, 
atoxyl, and nupercaine, were tested. Hserine 
(0.1 mm) was satisfactory because it blocked the 
degradation of phenyl acetate by e-cholinesi erase 
completely without affecting ali-esterase. T/ius 4 
method of determination of ali-esterase was 
developed by using phenylacetate and 0.' mM 
eserine. Since phenols, in contrast to }/1enol 
esters, show a high extinction at 2700 A, an optical 
test was devised which is based on the same 
principle. It has been used to determine e-c! olin- 
esterase and ali-esterase in various biol ical 
materials. 


825. Effect of cortisone on protein synt!:csis 
in the rat. AuBpREY W. LAWRENCE* AND 
Rosert MacVicar. Dept. of Agric. Chen:'stry 
Research, Oklahoma Agric. Exper. Station. s‘ill- 
water. 

Certain adrenal cortical steroid. hormones are 
known to increase nitrogen excretion. but the 
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mode of intervention of these hormones in nitrogen 
met:.bolism is uncertain. To study whether or not 
this increased excretion resulted from an aug- 
mented catabolism of body protein or an anti- 
analolic effect on dietary protein, studies were 
made using N'-enriched dietary protein. Paired, 
litter-mate, female albino rats were used. Corti- 
sone was administered parenterally to one member 
of the pair as follows: 25 mg first experimental 
day, 12.5 mg thereafter. The other received 
normal saline injections. Daily collections of 
urine and feces were made and nitrogen balance 
calculated. On the fourth day (at the peak of 
nitrogen excretion in the cortisone-treated group) 
both groups were fed a ration containing protein 
labeled with N!5, obtained by growing yeast, 
Saccharomyces cerevisiae, in a medium containing 
NH,Cl. Forty-eight hr. later the animals were 
sacrificed and liver and muscle tissues removed. 
Total N and N'5-excess were determined in excreta 
and tissues, and calculations were made of rate of 
protein synthesis. The percentage of N'* excreted 
during the 48-hr. period was 24.6 for the control 
group and 46.7 for the treated group (difference 
highly significant by ¢ test). The average rates of 
protein synthesis from these data were calculated 
to be 1.85 and 1.85 gm/kg/day (J. Biol. Chem. 
180: 715, 1949) for the control and treated groups 
respectively (difference highly significant). These 
data agree with the findings of Clark (J. Biol. 
Chem. 200: 69, 1953) who administered N!5-labeled 
glycine in an experiment of similar type. A some- 
what higher retention of N and rate of synthesis 
of protein was noted when yeast protein was 
administered than in his experiments with labeled 
glycine. (Supported in part by a grant from Natl. 
Insts. of Health, PHS.) 


826. Alterations in metabolism of C'-labeled 
glycine following severe burn injury. WIL- 
LIAM LEE* aND E. L. ALPEN* (introduced by 
Joun J. Eruer). U. S. Naval Radiological De- 
fense Lab., San Francisco, Calif. 

The distribution of radioactivity from injected 
2C™ glycine has been studied in rats receiving 
25% body area burns 3, 8 and 16 days previously. 
Fasted animals injected with 0.5 mg labeled gly- 
cine were maintained in a metabolic chamber for 
a period of 24 hr. before sacrifice, during which 
time expired CO. was collected. Recovery of the 
total injected radioactivity was determined in 
respired COs, urine, liver protein, muscle protein, 
plasma protein, carcass fat and defatted carcass. 
Respired CO. was serially sampled at 10-min. 
intervals for the first 3 hr. of collection. During 
this period the rate at which radioactivity was 
tespired by burned animals was found to be in- 
creased to approximately twice that of the control. 
The vate of CO, excretion was essentially the same 
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for burned and unburned animals. Increase in the 
proportion of label appearing in the CO, in burned 
animals was accompanied by correspondingly 
decreased recovery in various tissues. The level of 
radioactivity of the plasma protein was found 
to be unchanged. Amounts recovered from the 
urine were not significantly different. Previous 
studies in normal animals have demonstrated the 
extremely rapid removal of injected C™ glycine 
from the blood stream followed by rapid uptake 
of the label by various visceral organs. Uptake 
in the liver, for example, has been shown to be 
very nearly complete within 4 hr. The increased 
rate of excretion of the label in respired CO, 
found during this period in the burned rat suggests 
a defect in a system associated with the rapid 
early utilization of labeled material in protein 
synthesis. 


827. Metabolic studies of T, bacteriophage- 
ghost infected E. coli B. I. R. LEHMAN* AND 
Rocer M. Herriotrr. Biochemistry Dept., 
Johns Hopkins School of Hygiene and Public 
Health, Baltimore, Md. 

Previous studies (R. M. Herriort, J. Bact. 61: 
752, 1951) demonstrated that susceptible EZ. coli B 
cells are killed-and lysed following multiple infec- 
tion with the protein coats or ‘ghosts’ of bac- 
teriophage T,. The studies to be reported deal 
with the metabolic changes induced in the cells 
by ghosts. Log phase cells in glucose-salts medium, 
multiply infected with an average of 4 ghosts/cell 
exhibited the same rate of oxygen and phosphorus 
uptake as an equal number of untreated cells. 
They also had a respiratory quotient of 1. Over a 
half-hour period the infected cells synthesized no 
RNA, yet DNA and protein increased 20-50% of 
that of normal cells. Cells treated with mustard 
gas, which inhibits cellular DNA synthesis, can 
form virus DNA when infected with virus (R. M. 
Herriot, J. Gen. Physiol. 34: 761, 1951) but form 
no DNA when infected with ghosts. Balance 
studies on the phosphorus of cells multiply in- 
fected with ghosts reveal a net accumulation of 
neither inorganic nor organically bound phos- 
phorus in the cell over a 30-min. period. In this 
same period there is a rapid drop in the cellular 
pool of TCA-soluble phosphorus. TCA-soluble 
organic phosphorus in the medium rises steadily. 
There is no corresponding breakdown of nucleic 
acid. The accumulation of TCA-soluble ribose and 
260 my absorbing material in the medium follows a 
pattern similar to that found for organic phos- 
phorus. Paper chromatograms suggest that besides 
cytidylic acid and 2 adenine nucleotides, there is 
released into the medium an appreciable amount 
of some phospho-compounds which have no 260 mu 
absorption. 








828. Effects of inorganic iron and molyb- 
denum on electron transport in Pseudo- 
monas fluorescens. Howarp M. LENHOFF 
(introduced by NatrHan O. Kaptan). McCollum- 
Pratt Inst., Johns Hopkins Univ., Baltimore, Md. 
Cell-free extracts of Pseudomonas fluorescens 

grown at high oxygen tension contained little 

’ eytochrome c-like pigment (LENHOFF AND Kap- 

LAN, Nature 172: 730, 1953) and large amounts of 

nitrate reductase activity. This is in contrast to 

extracts of cells grown at low oxygen tension 
containing a large amount of the pigment and 
little nitrate reductase. Iron deficiency did not 
retard growth in the aerated cells, whereas it 
resulted in a deficiency in the non-aerated ones, 
which usually have a high cytochrome content. 

Molybdenum deficiency, on the other hand, caused 

a marked decrease in growth in the aerated cells, 

usually high in nitrate reductase, but the defi- 

ciency was less in the cells grown with less oxygen. 

This is of interest as molybdenum has been 

identified as a constituent of nitrate reductase in 

other organisms (NicHOLAS et al., Nature 172: 34, 

1953). The diaphorase activities associated with 

the flavoprotein moieties of cytochrome c reduc- 

tase from the unaerated cells, and nitrate reduc- 
tase from the aerated cells, respectively, will 
reduce ferric iron in the presence of o-phenan- 
throline. In the extracts of the unaerated cells in 
the presence of ferric iron, the cytochrome pig- 
ment will now be reduced when supplied with the 
appropriate electron donors. In the absence of 
ferric iron, no reduction of the cytochrome occurs. 

The reduced cytochrome can be oxidized by 

hydrogen peroxide and the cytochrome peroxidase 

present in these extracts (LENHOFF AND KAPLAN, 
loc. cit.). The relationship of iron and molyb- 
denum in electron transport will be discussed. 


829. Synthesis of acetate from formate and 
carbon dioxide. K. E. Lentz (introduced by 
H. G. Woop). Dept. of Biochemistry, Western 
Reserve Univ. Med. School, Cleveland, Ohio. 
The thermophilic anaerobe Clostridium thermo- 

aceticum incorporated CO, into both carbons of 

acetate during the fermentation of glucose. Mass 

spectrometer studies of the various types of C'%- 

labeled acetate molecules produced from CO, 

(Woop, J. Biol. Chem. 194: 905, 1952) have shown 

that approximately 30% of the acetate is totally 

synthesized from CO». The synthesis of the methyl 
group of acetate from CO: is of considerable inter- 
est, and it has now been found that this synthesis 
probably proceeds through formate as an inter- 
mediate. In 5-min. resting cell fermentations of 
glucose, added CO, becomes equilibrated with an 
unlabeled formate pool. Using a relatively small 
unlabeled CO, phase, HC“OOH becomes equi- 
librated with the CO, in the same length of time. 


250 FEDERATION PROCEEDINGS 





In the presence of a large pool of unlabeled 
to dilute the CO. formed from HC“OOH, 


methyl carbon of the acetate formed has activity 
higher than that of either the carboxy] or the CO 
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the carboxyl specific activity is greater than tha 






of the methyl position, the excess isotope beingf ume 


due to the exchange of carboxyl carbon with CO#higiie 





(Woop, loc. cit.). It appears probable that thelr ¢ 


total synthesis of acetate from COs: occurs by 








conversion of CO, to formate (or a derivative he r 


which is then combined with CO, to yield an ace 
tate precursor. The mechanism of the conversion, 










of formate to the methyl position of acetate anda; o 
the possible role of formaldehyde in this converfMh.tier 


sion are under further investigation. 


830. Treatment of salicylate intoxication ir 
dog with artificial kidney. Jack R. LEONARD 
(with the technical assistance of JAMES Low 
DER* AND JACK Harrison*). Dept. of Biochem 
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istry, Western Reserve Univ., Cleveland, Ohiofiy, RE, 


The rate of elimination of salicylate by th 
kidney is relatively slow, the renal clearance (un 


corrected for protein binding) being 8-14 ml/mi 


in both dogs and humans. Since there is no specifi 


treatment for salicylate poisoning, the prese 


studies were initiated to extend the findings a 


Abel in 1914 that salicylates can be removed fro 
the dog by an artificial kidney. Ten of 11 adu 





dogs given 0.75 gm/kg of sodium salicylate intra 


peritoneally died 2-20 hr. later, the serum sal 


cylate regularly rising to 85-120 mg/100 ml withi 


2 hr. and showing little decline until death. In 


other dogs the Skeggs-Leonards type of artificis 
kidney was applied 1-2 hr. after the same dose ¢ 





salicylate and dialysis continued for 4 hr. T 
artificial kidney clearance of salicylate was 
70 ml/min., the serum salicylate level was reducé 
to below 50 mg/100 ml and 55-80% of the admi 
istered dose was recovered in the dialyzing sol 
tion. Despite this treatment 8 of the 9 dogs die 
Animals not given salicylate but dialyzed in 
similar manner showed no harmful effects fro 
the procedure. The artificial kidney is an efficie 
method for removing salicylates but its va'ue 
the treatment of salicylate poisoning rema'ns 
be demonstrated. 











831. Effect of ethionine on the S*5-cysti 
pattern in rat liver fractions. MLV 
LEVINE (introduced by Lita MILER). D: pl. 
Biological Chemistry, Univ. of Michigan M 
School, Ann Arbor. 

Control male rats and rats prefed a die: c¢ 
taining 0.25% ethionine were injected nt 
peritoneally with single tracer doses of S%5-cy sti 
After suitable time intervals the rats were 3a 
ficed and the livers were fractionated b” 
Schneider and Hogeboom isotonic sucrose te¢ 
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02 nique. Proteins were precipitated by TCA and 
thei the activities determined. In rats prefed the 
‘ity cthionine diet, the rise in activity in all fractions 
Oo ect:rred at a slower rate than in controls receiving 
pe, ino ethionine. Livers of rats which received a single 
hatfintraperitoneal dose of 50 mg ethionine at the 
*iNG@Mame time as the tracer cystine, had as high, or 
COM@iigher activities at 12 hr. than those of controls. 
thelithe fall in activity to low levels occurred much 
byiuster than in controls or in rats prefed ethionine. 
lvelaThe relative activities of the various liver frac- 
ace@hions were essentially the same in the animals 
S101eceiving ethionine (prefed or single injection) as 
aNGihai observed in control animals. The distribution 
ver @atierns agreed in general with those found by Lee 
d Williams (J. Biol. Chem. 204: 477, 1953). These 
sults will be discussed with respect to the 
yssible mechanism of action of ethionine and in 
he light of previous results obtained with C'- 
ubeled ethionine (J. Biol. Chem. 192: 835, 1951). 


n in 
ARDS 
sow 
hem 
Dhiois2. Estimation of dehydroisoandrosterone 
~th@) with thiophene. Vicror E. Levine AND 
(un ALBert H. Tao*. Dept. of Biological Chemistry 
mit and Nutrition, Creighton Univ. School of Medi- 
ecifif cine, Omaha, Nebr. 

essen Solutions of dehydroisoandrosterone in absolyte 
£8 Gicohol evaporated to dryness are treated with 
from} ml glacial acetic acid, 0.5 ml 0.2% thiophene 
adulf absolute alcohol, and 4.0 ml 85% phosphoric 
ntr#irid. The tube containing the mixture, attached 
sal )a small reflux condenser to avoid loss of thio- 
rithif@iene, is heated on the water bath for 15 min. 
In ederation Proc. 12: 238, 1953). The absolute 
ificif¥cohol used must be rendered aldehyde-free by 
O8€ Geatment with silver acetate and sodium hy- 
toxide. Phosphoric acid is more dependable than 
is MBiifuric acid due to its tendency to yield inter- 
duc@iing chromogens with a great variety of com- 
e uunds. The color developed is a deep, stable, 
ie idish purple, yields maximum absorption at 
te M my, is sensitive to 1 gamma with or 2 gamma 
- fro ithout a trace of copper sulfate, and follows 
ricieggeer’S law. The thiophene reaction seems specific 
steroids possessing a hydroxyl at position 3 


sue 
ins @cycle A and a double bond between position 5 
id 6 in cycle B. The reaction is therefore given 

sti | 3-chlor-A5-androstene-17-one, a hydrolytic 
a oluct of dehydroisoandrosterone, by A®-preg- 
it nolone and its derivatives, and by acetoxy-bis- 


m@cholenic acid. The sterols, cholesterol, 7-de- 
drocholesterol, ergosterol, calciferol, sitosterol 

,» caged stigmasterol, although possessing a C; hy- 
nt@ox yl and a C,-C, double bond, do not yield the 

) stif#pical reaction. Hydrocortisone reacts with 
2 3a@Mosphoric acid alone to yield an intense yellow 
b:° Wloration, which promises to be useful for quan- 
e teGiative purposes. Neither cortisone nor any of the 





AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


251 


Cx corticosteroids reacts with phosphoric acid. 
(Aided by a grant from the PHS.) 


833. Manganese and the proteolytic activity 
of spore extracts of Bacillus megaterium in 
relation to germination. H. S. LEvinson* 
AND M. G. Sevaa, Dept. of Microbiology, School 
of Medicine, Univ. of Pennsylvania, and Pioneer- 
ing Research Labs., U.S. Army Quartermaster 
Corps, Philadelphia. 

To elucidate the stimulatory effect of man- 
ganese on spore germination (LEVINSON AND 
Sevaa, J. Gen. Physiol. 36: 617, 1953), the possi- 
bility of this effect being on an enzyme system of 
the spore is studied. Homogenates of spores of 
Bacillus megaterium were made.by grinding a 
watery paste of spores with powdered glass in a 
Potter mill. The clear supernates obtained after 
centrifugation of the homogenates in an angle 
centrifuge were used as source of enzymes. Hy- 
drolysis of the protein substrates (gelatin, egg 
albumin, spore homogenate), and its acceleration 
by manganese, was demonstrated by: a) paper 
partition chromatography; 6) reduction in the 
viscosity of gelatin; and c) by increase in the 
color intensity in a ninhydrin test. Proteolytic 
hydrolysis of the intact spores incubated in a 
medium containing clear supernates from spore 
homogenates is paralleled by an increase in 
germination of the spores. 


834. Specificity and mechanism of glutamine 
synthesis system. LEON LEVINTOW* AND 
Auton Meister. Natl. Insts. of Health, Be- 
thesda, Md. 

A highly purified enzyme preparation from peas 
(W. H. Exxiott, J. Biol. Chem. 201: 661, 1953) is 
known to catalyze the following reactions: /) 
Glutamate + NH; + ATP — Glutamine + 
ADP + P; 2) Glutamate + NH.OH + ATP —> 
y-Glutamylhydroxamate + ADP + P; 3) Glut- 
amine + NH.OH — y-Glutamylhydroxamate + 
NH3;. We have found that both p- and L-isomers 
of glutamate are substrates for reactions 1 and 2. 
The formation (in reaction 1) of p-glutamine has 
been confirmed by isolation of the product. Both 
D- and L-a-aminoadipate can replace glutamate 
in reaction 2, but do not react in /. The rate of 
hydroxamate formation in reaction 2 is about the 
same with pb- or L-glutamate, while in reaction 1 
p-glutamine is formed at about 40% of the rate 
observed for the L-isomer. These observations 
suggest a mechanism involving a carboxyl acti- 
vation step of low optical specificity followed by 
a more specific reaction with amine. Reaction 3 
exhibits a high degree of specificity, e.g., p-glu- 
tamine and L-homoglutamine react at negligible 
rates. Reaction 1 has been found to be measurably 
reversible, with an equilibrium constant of 1.2 X 
10? at pH 7.0 and 37°. The arsenolysis of gluta 
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mine, which occurs rapidly with this enzyme, has 
been studied. It is suggested that reactions 1, 2, 
and 3, as well as the arsenolysis reaction, are 
catalyzed by the same enzyme system. This con- 
cept is supported by the reversibility of /, as 
well as by other considerations to be discussed. 


835. Estimation of glucose catabolism path- 
ways. KaTHARINE F. Lewis,* Harotp J. 
BLUMENTHAL,* CHARLES E. WENNER* AND 
SrpNneEY WeEINHOUSE. Lankenau Hosp. Research 
Inst. and Inst. for Cancer Research, Phila- 
delphia, Pa. 

A procedure has been devised for the estimation 
of the relative extents of occurrence of the 
Embden-Meyerhof (E. M.) and shunt pathways in 
glucose catabolism. It depends on the assumption 
that trioses, or 3-carbon compounds derived 
therefrom, formed via the E. M. process, arise 
equally from glucose carbons 1 to 3 and 4 to 6, 
whereas those derived via pentose pathways arise 
only from carbons 4 to 6. The procedure consists 
in carrying out simultaneously, with the same 
tissue or cell preparation, experiments with 
glucose-1-C™ and uniformly labeled glucose. A 
3-carbon compound such as lactate or pyruvate, 
or a 2-carbon compound derived therefrom; e.g., 
acetate (or acetoacetate), ethanol, etc. is isolated 
from each, and is purified and assayed for radio- 
activity. When an appropriate intermediate does 
not accumulate, one can be ‘trapped’ by the addi- 
tion of the substance in question. The data from 
glucose-1-C™ provides an indication of the rela- 
tive incorporation of this carbon in the inter- 
mediate, and the data from uniformly labeled 
glucose provides a correction factor for the 
endogenous metabolism, whereby ‘true’ values 
may be calculated for the specific activities of 
compounds derived from glucose-l-carbon. Esti- 
mations have been made on the following ma- 
terials, the values being given in percentage of 
total triose units derived via the E. M. process: 
mouse liver slices and homogenates, 12-36; kid- 
ney, —100; hepatoma 98/15, —100; 2 strains of 
yeast, anaerobic, 90-100; aerobic, 50-80; Esch- 
erichia coli, 60-75; Penicillium chrysogenum, 56-70; 
Streptococcus faecalis, —100, and Pseudomonas 
fluorescens, 1-6. 


836. Homogeneity of crystalline beef myo- 
globin. U. J. Lewis* (introduced by B. S. 
ScHWEIGERT). American Meat Inst. Fndn. and 
Dept. of Biochemistry, Univ. of Chicago, Chi- 
cago, Ill. 

Previous work with horse myoglobin (in collab- 
oration with H. Theorell) indicated that the 
crystalline material isolated by ammonium sulfate 
fractionation at room temperature was not homo- 
geneous. Two minor components were noted to 
travel in front of the main myoglobin boundary 
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during electrophoresis. Together these 2 minor 
components amounted to approximately 30% of 
the mixture, and gave an alkaline pyridine hemo. 
chromogen spectrum. These studies have been 
extended to beef myoglobin. In this work an effort 
was made to keep the isolation procedure as mild 
as possible. The excised muscle was immediately 
frozen and ground in dry ice. During extraction 
and fractionation, the temperature was main- 
tained at 6° + 3°. The crystalline beef myoglobin 
prepared under these conditions contained 2 
components when analyzed by electrophoresis. 
The preparation was homogeneous as determined 
by ultracentrifugation. The minor component 
comprised approximately 20% of the preparation 
and gave an alkaline pyridine hemochromogen 
spectrum which suggests that it is a hemoprotein. 
During the isolation of the beef myoglobin, it was 
found that, in striking contrast to horse myo- 
globin, a large portion of the myoglobin was 
soluble in saturated ammonium sulfate. Addi- 
tional myoglobin could be crystallized from the 
ammonium sulfate solution by addition of sodium 
phosphate and this fraction contained only 5% 
of the minor component. Horse myoglobin was 
also prepared at the lower temperature and was 
found to contain two instead of three components 
when examined electrophoretically. Further stud- 
ies on the separation and properties of the 2 
components are being conducted. 


837. Enzymatic studies on orotic acid metab- 
olism. Irnvinc LIEBERMAN,* ARTHUR KorN- 
BERG, ERNEsT S. Stums* ANp S. R. Kornpera.* 
Dept. of Microbiology, Washington Univ. School 
of Medicine, St. Louis, Mo. 

In previous studies with bacterial extracts pre- 
pared by mechanical disruption of the cells, the 
reaction sequence: (I) orotate + DPNH + H*2 
dihydroorotate + DPN, (JJ) dihydroorotate + 
H,O = ureidosuccinate, (J77) ureidosuccinate @ 
5-(acetate)-hydantoin + H.O was_ reported 
(LIEBERMAN AND KorNBERG, Federation Proc. 
12: 239, 1953; Biochem. Biophys. Acta 12: 228, 1953). 
The equilibrium constants of these reactions and 
the specificity of the stereoisomers of the :nter- 
mediates have been determined. Extracts pre)ared 
by sonic disintegration of the cells contain an 
enzyme, inactivated in the earlier extraction pro- 
cedure, which metabolizes ureidosuccinate. With 
a preparation purified 10-fold by fraction :tion 
procedures, t-ureidosuccinate was conv rted 
quantitatively to COs, NH; and x-aspartate. The 
latter was isolated and identified by its beh: vior 
on paper and ion-exchange chromatograms, * ray 
diffraction analysis of the copper salt and po- 
larimetry.) The enzyme, named ureidosuccili::se, 
is specific for the L-isomer, is inactive tov ard 
5-(acetate)-hydantoin, citrulline and ure:do- 
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glut» rate and requires Mn** or Fe** for activity. 
In c:ude extracts, L-aspartate was converted to 
CO; and pyruvate in .the presence of a-keto- 
glut: rate as a transaminase partner. In extracts 
of avian liver, a pathway of orotate metabolism 
to uracil has been observed by B. Karger and 
C. |. Carter (personal communication) and our- 
selvc :. The reaction, when measured by the release 
of the carboxyl group, is linear with time but 
shows an induction period when measured by 
uraci! appearance. Fractionation of the extract 
has demonstrated the need for 3 distinct enzyme 
fractions, ATP and ribose-5-phosphate and sug- 
gests the participation of nucleotides as inter- 
mediates in this reaction sequence. 


$38. Effect of vitamin B,2 on ribose formation 
in erythrocytes. Cutun T. Line* anp Bacon 
F. Cuow. Depts. of Biochemistry, Jefferson Med. 
College, Philadelphia, Pa., Johns Hopkins School 
of Hygiene and Public Health, Baltimore, Md. 
Our previous studies indicate that 1) vitamin 
By-deficiency results in impaired carbohydrate 
metabolism and decreased blood glutathione con- 
centration; and 2) an interrelationship exists 
between glucose utilization and glutathione 
concentration. Several investigators have, pre- 
sented evidence implicating vitamin B,2 in the 
synthesis of nucleosides or nucleic acids. It has 
been found that whereas thymidine and other 
desoxyribosides or desoxyribonucleic acid may 
replace vitamin By for the growth of certain 
microorganisms thymine cannot. Since thymine 
differs from thymidine in that it lacks desoxy- 
ribose, vitamin Biz may be concerned with the 
sugar moiety of the nucleosides or nucleic acids. 
The influence of this vitamin on carbohydrate 
metabolism and nucleic acid synthesis could be 
readily comprehensible on this basis. In this con- 
nection, it should be interesting to ascertain 
whether vitamin By. influences the formation of 
ribose in tissue cells. The first phase of this study 
concerns the in vitro formation of ribose in eryth- 
rocytes with glucose as substrate. Incubation 
of erythrocytes in isotonic phosphate buffer 
containing glucose, under aerobic conditions for 
2-3 hr. resulted in a marked increase of ribose in 
the erythrocytes. These results suggest that 
tibose formation may be an important pathway 
of glucose utilization in mammalian erythrocytes. 
Red cells from By2-deficient rats showed significant 
depression of ribose formation and oxygen con- 
sum} tion as compared with erythrocytes from 
By-repleted or normal animals. Addition of re- 
duce glutathione to the incubation Inixture 
restored the normal rate of ribose synthesis and 
oxygen consumption. 


89. Purification of phosphofructokinase 
from rabbit muscle. Kuvo-Huane Line AND 
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Wituiam L. Byrne (introduced by W. H. 
PeTeRsoN). Enzyme Inst., Univ. of Wisconsin, 
Madison. 

The enzyme which catalyzes the reaction, 
ATP + Fructose-6-phosphate + ADP + Fructose- 
1,6-diphosphate has been purified from rabbit 
muscle homogenate by extraction with 0.03 m 
KOH, and fractionation by heat denaturation, 
alcohol precipitation and ammonium sulfate 
precipitation. The procedure results in about 
160-fold purification of the enzyme from the 
original extract with an over-all yield of 20%. 
Activity was estimated from the rate of CO, 
liberation from a bicarbonate buffer or by fol- 
lowing the rate of oxidation of DPNH in a system 
containing, in addition to ATP and fructose-6- 
phosphate, aldolase and a-glycerophosphate 
dehydrogenase. The enzyme is free of hexokinase, 
myokinase, aldolase, phosphohexoisomerase, tri- 
osephosphate dehydrogenase and _ glycerophos- 
phate dehydrogenase. It phosphorylates fructose- 
6-phosphate (P) and _ tagatose-6-P but not 
fructose-1-P, glucose-1-P, glucose-6-P, mannose- 
6-P, sorbose-1-P or sorbose-6-P. As phosphate 
donors, inosine triphosphate or uridine triphos- 
phate work as well as does ATP. The enzyme is 
activated by versene, cysteine, GSH or serum 
albumin, even when all solutions used in frac- 
tionation were prepared with glass-distilled water. 
The enzyme is inactivated by 8 X 10-5 m para 
chloromercuribenzoate. 


840. Hydrolysis of hyaluronate by bacterial 
hyaluronidases. ALFRED LINKER,* BERNARD 
WEISSMANN* AND Karu Meyer. Dept. of Medi- 
cine, Columbia Univ. College of Physicians and 
Surgeons, and Faulkner Arthritis Clinic, Presby- 
tertan Hosp., New York City. 

The end products of the hydrolysis of hy- 
aluronate by testicular hyaluronidase consisted 
mainly of tetrasaccharide, smaller quantities of 
disaccharide and higher oligosaccharides, while 
pneumoceccal hyaluronidase produced only a 
disaccharide on extensive hydrolysis. This disac- 
charide, though similar in composition to the 
disaccharide produced by testicular enzymes, 
shown to be identical with N-acetyl hyalobiuronic 
acid (N-acetyl HBA), (J. Biol. Chem. 205: 205, 
1953), differs from the latter in R; value, in optical 
rotation and hypoiodite reduction. Hyaluroni- 
dases from streptococci, staphylococci and 
Clostridium Welchii act similar to the pneumococ- 
cal enzyme. The glucosaminidic bond of the 
tetrasaccharide is hydrolysed by bacterial hy- 
aluronidase to give equal amounts of the bacterial 
disaccharide and N-acetyl HBA while, from 
hyaluronate, only the bacterial disaccharide is 
obtained. As the bacterial enzymes do not act on 
N-acetyl HBA and since the latter is the normal 
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repeating unit of hyaluronic acid, the bacterial 
enzymes must modify the molecule concomitant 
with the hydrolysis of the glucosaminidic bonds. 
The bacterial disaccharide contains p-glucosamine 
(isolated as the hydrochloride), it takes up 1 mole 
of bromine, 2 moles of hydrogen and absorbs at 
approximately 230 mu. The hydrogenated product 
still reduces ferricyanide, but no longer gives the 
carbazole reaction for uronic acid and has lost its 
specific ultraviolet absorption. These data indi- 
cate a novel type of a-8 unsaturated acid in the 
uronidic moiety of the bacterial disaccharide. 
(Supported in part by Helen Hay Whitney Fndn. 
and PHS Grant A-570.) 


841. Effect of hypophysectomy and of admin- 
istration of ACTH on incorporation of P*® 
into nucleotides of PNA of adrenals and 
liver of the rat. J. E. LoGan anp F. C. Heacy 
(introduced by A. B. Macatium). Dept. of 
Biochemistry, Univ. of Western Ontario, London, 
Canada. 

Observations were made on the effects of hypo- 
physectomy and the administration of ACTH on 
the incorporation of P*? into the inorganic P and 
into the PNA nucleotides of the adrenals and liver 
of the rat. All rats received an intraperitoneal 
injection of P* 16 hr. before killing. Animals 
receiving ACTH were given an intraperitoneal 
injection of the hormone in physiological saline 
4 hr. prior to the P**. Controls received an equiv- 
alent volume of physiological saline. The specific 
activity of the inorganic P fractions was deter- 
mined according to the method of Ernster et al. 
(Acta Chem. Scand. 4: 942, 1950). The nucleotides 
of PNA were separated by ionophoresis on paper 
(DAVIDSON AND SMELLIE, Biochem. J. 52: 594, 
1952) and their specific activities were deter- 
mined. Hypophysectomy had no effect on the 
specific activity of the inorganic P of the liver, 
relative to the plasma inorganic P, but tended to 
decrease the RSA of the adrenal inorganic P. 
This effect was counteracted by ACTH. In both 
the liver and the adrenals hypophysectomy de- 
creased the specific activities of the PNA nucle- 
otides relative to the plasma inorganic P and also 
relative to the tissue inorganic P. All these effects 
of hypophysectomy were partially counteracted 
by the single injection of ACTH 16 hr. before 
killing. (Supported by the Defence Research 
Board of Canada.) 


842. Method for extraction of steroids from 
blood. M. E. Lomparpo, P. B. Hupson, P. H. 
MANN AND A. MITTELMAN (introduced by L. R. 
CEeREceEDO). Inst. of Cancer Research, Depts. of 
Biochemistry and Urology, College of Physicians 
and Surgeons, New York City. 

The following method is based on the principle 
of dialysis coupled with continuous extraction. 
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The solvent systems used are a modification of 
those described by Zaffaroni (Recent Progress in 
Hormone Research vit, 1953). The blood to be 
analyzed is diluted with 2 volumes 50% methanol. 
The dialysis tubing (24/32”, Visking Corp.) is cut 
in 22-in. lengths and soaked in distilled water 
prior to use. A glass marble is inserted in the 
tubing, which is then filled with 100 ml of the 
blood—methanol mixture. One to 4 such bags are 
then introduced into a modified Hershberg & 
Wolfe extractor (Scientific Glass Apparatus Co.) 
containing, 60% methanol as the surrounding 
medium. The dialysate is extracted continuously 
for 48 hr. with redistilled methylene chloride. The 
methylene choloride extracts are then evaporated 
to dryness in a water bath (40°C) under a stream 
of nitrogen. Following preliminary colorimetric 
determination, each extract is chromatographed 
directly, without further purification, in the 
systems described by Zaffaroni. All steroid- 
containing zones on the paper are eluted and 
estimated by a combination of ultraviolet spectro- 
photometry and colorimetric methods. Satisfac- 
tory recoveries (90-100%) were obtained with 
desoxycorticosterone, cortisone, hydrocortisone, 
Reichstein’s compound §,_ 11-hydroxyetiocho- 
lanolone, androstenedione, and testosterone in 
concentrations ranging from 0.5-2.0 mg%. Good 
recoveries were also obtained with a mixture of 
the preceding steroids. Some data on human 
peripheral and adrenal vein blood will also be 
presented. 


843. Removal of non-steroidal pigments of 
urinary extracts by adsorption on charcoal. 
M. E. Lomparpo, P. B. Hupson, T. VIsceLil 
AND A. MITTELMAN (introduced by L. R. CERE- 
ceDo). Inst. of Cancer Research, Depts. of Bio- 
chemistry and Urology, College of Physicians and 
Surgeons, New York City. 

The extraction of urine with the usual organic 
solvents yields undesirable pigments which com- 
plicate the separation of urinary steroids by paper 
chromatography. Preliminary studies have sown 
that these pigments are adsorbed on charcoal. 
After a series of recovery experiments wth 4 
number of solvent systems, it was found tat 4 
solution of 40% benzene in absolute ethanol v/v) 
(I) was the most suitable for the quanti ative 
elution of steroids from charcoal with the mi iimal 
removal of pigment. Although free of pign ents, 
these eluates have an amber color which re:nains 
at the base line of application on the filter aper 
in the usual chromatographic systems. The ech- 
nique employed was as follows: the dried ur ary 
extract or known steroid was dissolved in |) ml 
solvent I, 1 gm charcoal (activated, N.F.) was 
added and the whole contents agitated for : few 
minutes. This was then transferred to a © \-ml 
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sit cred glass funnel and filtered under mild 
su ion (dropping rate of approximately 1 drop/ 
sec with constant agitation by mechanical 
sti. er. Elution with 100 ml solvent I yields 90- 
100 4 recovery of 1-4 mg of the following steroids: 
an: osterone, dehydroisoandrosterone, 11-hy- 
driv. yetiocholanolone, 11-ketoetiocholanolone, 17- 
a-|: droxyprogesterone, cortisone, hydrocortisone, 
an Reichstein’s compound S. The quantitative 
elu ion of androstenedione, progesterone, and 
des.xyeorticosterone necessitated the use of 
150 ml of solvent I. 


844. Succinoxidase system of the rat uterus. 
BrerNnarp B. LONGWELL AND ARNOLD E. REtF*. 
Dept. of Biochemistry, Lovelace Fndn., Albu- 
querque, N. M. 

Succinoxidase activity has been found to be 
low in the uterus of the castrate rat, and it is 
markedly stimulated by treatment with estrogenic 
hormone (cf. TELFER, Arch. Biochem. and Biophys. 
44: 111, 1953). Similar results have been obtained 
in experiments in which the succinoxidase system 
was examined in the uterus of castrate rats. The 
mean results expressed as ul O2 consumed/10 mg 
tissue (wet wt.)/20 min. were as follows: 1) un- 
treated ovariectomized rats, 3.0 + 0.6; 2) 24 hr. 
after subcutaneous injection of 5ug estrone in oil, 
3.0 + 0.3; 24 hr. after the last of 2 successive daily 
injections of 5 wg estrone, 8.3 + 2.4; 24 hr. after 
the last of 3 successive daily injections, 10.1 + 1.3. 
The significant increases are 177% and 236% above 
the value for the untreated castrate rats. Uterine 
succinoxidase activity was not increased above 
the castrate level 20 hr. after the intravenous 
administration of a single 10-ug dose of estradiol. 
Comparison of the time relations of stimulated 
uterine growth and stimulated succinoxidase 
activity reveal growth to be well established 
before any stimulation of succinoxidase is ob- 
servable. The effects of inhibitors of uterine 
stimulation and of succinoxidase activity will be 
considered. 


845. Use of hydra for the study of growth and 
differentiation. W. F. Loomis. Loomis Lab., 
Greenwich, Conn. 

The possibility of using one of the simplest 
metzoa, namely hydra, for the investigation of 
grov th and differentiation has been explored. A 
convenient in vitro culture method has been devel- 
oped (W. F. Loomis, Science 117: 565, 1953). It 
has veen found that hydra possess many of the 
adv: ntages of microbiological material despite 
the ‘xct that they are composed of around 1,000,- 
000 . ells of 7 main types. Hydra express somatic 
grov ‘h for example by an increase in the easily- 
cour -ed number of genetically-identical members 
of a clone, rather than by an increase in size as 
With higher animals. It has been found that this 
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clonal growth is strictly logarithmic in character, 
uncomplicated by the usual considerations asso- 
ciated with aging and/or sexual differentiation. 
Quantitative measurements of the growth rate of 
hydra are therefore obtainable within a few days 
with a reproducibility of +5% by determining the 
slope of this logarithmic increase. The effects of 
varying the temperature, pH, oxygen tension, 
calcium concentration, osmotic pressure and level 
of nutrition have been studied, together with 
parallel studies on the respiration of hydra as 
measured in the Warburg apparatus. As sexual 
differentiation is not an integral part of the life 
cycle of hydra, but rather a specialized response 
to a specific environmental stimulus, it has been 
possible to study the nature of-the stimulus that 
induces this particular type of cellular differen- 
tiation. Using a new and rapid colorimetric 
micromethod (W. F. Loomis, Anal. Chem. In 
press), this stimulus has been provisionally identi- 
fied as consisting of a critical lowering of the 
oxygen tension in the culture medium. 


846. Biosynthesis of nucleic acids in embry- . 
onic chick heart tissue cultures. K. H. Lu* 
AND T. WInNIcK. Dept. of Biochemistry and 
Radiation Research Lab., Univ. of Iowa, Iowa City. 
When adenine-8-C' was added to 25% embry- 

onic extract (EE) medium, the DNA and RNA 

subsequently isolated from the tissue contained 
relatively high radioactivity in both adenine and 
guanine constituents. Guanine-8-C' was poorly 
utilized by the cultures, and was not significantly 
converted to polynucleotide adenine. Thymidine- 
2-C™ (thymine-2-C'4-desoxyriboside, kindly sup- 
plied by M. E. Friedkin, Washington University) 
was readily incorporated, and the C' appeared 

chiefly in thymine of DNA. However a lesser C'4 

concentration was found in RNA. Labeled DNA 

and RNA, prepared by injecting adenine-8-C™ 
into fertile eggs, were used to study transfer of 
bound purines from EE to cultivated tissue. The 

DNA, containing isotopic adenine and guanine, 

gave rise to double labeling in both DNA and 

RNA. Similar results were obtained with radio- 

active RNA in EE medium. This interconversion 

of nucleic acids probably involved hydrolysis and 
subsequent reutilization of nucleotides for tissue 
synthesis. The uptake of free adenine-8-C" from 
the medium was correlated with growth of the 
cultures, as quantitatively measured by increases 
in total DNA content. The adenine incorporation 
was reduced with 10% EE, and abolished when 
cultures were maintained in Tyrode solution, in 
which no growth occurred. A combination of 

growth hormone (kindly provided by Dr. C. H. Li 

and by Armour) plus insulin and cortisone stimu- 

lated both adenine incorporation and nucleic acid 
synthesis. The degree of thymidine-2-C™% jn. 
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corporation into DNA was likewise correlated 
with growth of the heart tissue. 


847. Separation of biologically important 
porphyrins by paper chromatography. 
Joun Lucas, Grorce L. VASSILAROS AND 
Lucy PEetTraITis (introduced by A. C. Kuyprr). 
Div. of Biochemistry, Univ. of Detroit, Detroit, 
Mich. 

A study was made of the separation of mixtures 
of the methyl esters of protoporphyrin type III, 
uroporphyrin type I and coproporphyrins type I 
and III employing unidimensional and _ two- 
dimensional paper chromatography. The solvent 
systems used in this study contained (a) kerosene, 
gasoline, ligroin, naphtha, hexane, heptane or 
octane, (b) chloroform and (c) various alcohols, 
ketones, organic bases and organic acids. The 
addition of polar solvents eliminated the neces- 
sity of double development of chromatograms as 
introduced by Chu et al (J. Biol. Chem., 190, 643 
(1951)) and also effected better resolution. All of 
the above solvent systems gave good separation 
when chloroform was present in quantities ranging 
from 30-50 per cent by volume. Pentane-CHCl; 
systems gave no resolution, hexane-CHCl; gave 
fair resolution and heptane or octane-CHCl; gave 
excellent separation. Better chromatograms were 
obtained if exposure to light was kept at a mini- 
mum during development and drying periods. 
Best development occurred at 27°C. Further 
studies on the separation of uroporphyrin, meso- 
porphyrin and deuteroporphyrins type III are in 
progress. 


848. Growth studies of an histidineless mu- 
tant of E. coli B. Denise Luzzati* (intro- 
duced by M. Earu Batis). Sloan-Kettering 
Inst. for Cancer Research, New York City. 

The growth response to different substrates of a 
nutritionally deficient mutant (W74) of E. coli B, 
which requires either histidine or purine for nor- 
mal growth, has been studied by following the 
turbidity of liquid medium cultures. Among the 
purines, adenine gives the fastest growth, followed 
by hypoxanthine, xanthine and guanine. How- 
ever, when the concentration of adenine or hypo- 
xanthine exceeds 1 X 107% M, generation time in- 
creases and maximum growth decreases. This 
inhibitory effect is not found with xanthine or 
histidine. Adenosine-3’-phosphate promotes faster 
growth than adenine or adenosine; adenosine-5’- 
phosphate and adenosine triphosphate are a little 
less effective, while adenosine-2’-phosphate does 
not provide better growth than unsupplemented 
medium. However, histidine, on a molar basis, is 
more effective in reducing the generation time 
than any of the purines: at optimal concentration 
(1 X 10-* m histidine) W74 can reach the same 
generation time as the wild type. Furthermore, 
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when W74 is grown on a mixture of histidine and a 
purine, the generation time corresponds to that 
of histidine alone, indicating that there is no 
synergism, and that histidine is more readily 
utilized than purines. Therefore a histidine re- 
quirement seems to be the primary one. A number 
of other imidazoles have been tested. Of these, 
only histidinol and 5-imidazole lactic acid can 
support good growth and, at suitable concen- 
trations, these possible histidine precursors are 
the only compounds tested which will reduce the 
generation time to that obtained with histidine. 


849. Role of glutamine in synthesis of argi- 
nine by Lactobacillus arabinosus. Car. M. 
Lyman, Rospert L. Ory* anp Dona.tp W. 
Hoop*. Dept. of Biochemistry and Nutrition, 
Texas Agric. Exper. Station, Texas A and M 
College System, College Station. 

Lactobacillus arabinosus cells were grown in a 
medium containing N!* labeled glutamine but no 
arginine. The synthesis of glutamine by the cells 
was blocked by the addition of methionine sulf- 
oxide. Under these conditions glutamine is e:sen- 
tial for arginine synthesis. Arginine was isolated 
from the cells, degradated and the distribution 
of N'5 in the various fractions of the arginine 
molecule was determined by the mass spectrom- 
eter. The data indicate that the essential function 
of glutamine in arginine synthesis by this organ- 
ism is to supply nitrogen for the conversi )n of 
ornithine to citrulline. A method of degradation of 
glutamine with separate collection of N!5 nitrogen 
fractions for isotopic analysis is described. 


850. Mechanism of enzymatic synthesis of 
pantothenic acid from $-alanine and pan- 
toic acid. W. K. Maas (introduced by A. E. 
Mirsky). PHS Tuberculosis Research Lab., Cor- 
nell Univ. Med. College, New York City. 

The following over-all reaction for the synthesis 
of pantothenate by an enzyme extracted from 
E. coli has been demonstrated (Maas anv No- 
VELLI, Arch. Biochem. Biophysics 43: 236, 1/53): 
ATP + £-alanine + pantoate — pantothena'e + 
AMP + inorganic pyrophosphate (PP;). Evidence 
has now been obtained that the formation ot this 
peptidic linkage involves a series of interme: iary 
compounds containing the enzyme. This evi: ence 
is based on the incorporation of P# PP, an: P® 
AMP into ATP in the presence of partial rea ‘tion 
mixtures. With an enzyme preparation whicl: had 
been sufficiently freed of contaminating AT ’ase 
and myokinase it was found that AMP was re: dily 
incorporated into ATP in the presence of enz. me, 
Kt and Mg**. Incorporation of PP;, on the o:her 
hand, required the additional presence of ps it0- 
ate; 6-alanine had no effect. These results suy zest 
the following sequence: 

1) Enzyme (E) + ATP @ E-PP + AMP 





an 
lite 
qu 
cid 
aer 
tin 
inc 


irrs 
irr: 
W- 
pul 
teri 
the 
cen 
che 
to | 





1 of 


of 
in- 


E. 


gis 
‘om 
No- 
3) : 
+ 
nce 
his 
ary 
nce 
ps2 
ion 
had 
ase 
lily 
me, 
her 
\to- 
rest 





March 1954 


2) E-PP + pantoate @ E-pantoate + PP; 

3) E-pantoate + 8-alanine = pantothenate + E 
(Most of this work was carried out in Professor F. 
Lipmann’s laboratory at the Mass. General 
Hospital, Boston.) 


851. Physical and chemical characterization 
of lambda virus. Roy Mackau*, Ray Koppet- 
wAN* AND E, A. Evans, Jr. Dept. of Biochem- 
istry, Univ. of Chicago, Chicago, Ill. 

Large quantities of lambda virus have been 
obtained by growth on the sensitive strain, EZ. coli 
W-1485, and by ultraviolet irradiation of the 
lysogenic strain, E. coli Kye. E. colt Ky2 are grown 
in synthetic medium containing valine, leucine 
and isoleucine to a concentration of 2 X 108. Four 
liter batches were irradiated by flow through a 
quartz tube surrounded by a bank of GE germi- 
cidal lamps. After irradiation the turbidity of the 
aerated culture increased for 95 min., at which 
time the percentage transmission and virus titer 
increased sharply. Induction varied from 80-95%, 
as measured by comparison of viable count before 
irradiation with infective center count after 
irradiation. Confluent lysis of FE. coli strain 
W-1485 by lambda virus was carried out using 
purified lambda obtained by induction, and bac- 
teria in the lag phase. Virus preparations from 
these 2 sources have been purified by differential 
centrifugation, and compared physically and 
chemically. Electron micrographs show the virus 
to have a regular hexagonal head with a diameter 
of about 50 my, similar to T;, and a tail about 
150 my in length and not more than 15 my in width. 
Thus far, no gross differences between viruses from 
the 2 sources have been observed. 


852. Liver aldehyde and milk xanthine oxi- 
dases. Bruce MACKLER (introduced by WALTER 
Newtson). Inst. for Enzyme Research, Univ. of 

Wisconsin, Madison. 

Preparations of liver aldehyde oxidase (>90% 
homogeneous in electrophoresis runs at different 
pH’s) contain Mo, hemin and FAD (in the ratio 
>1:1:2). Mo can be removed from the enzyme by 
various procedures. The Mo-free enzyme reacts 
with methylene blue or indophenol as rapidly as 
the holo enzyme but has lost the capacity to react 
with cytochrome c. Addition of Mo or W restores 
this capacity. Chelating agents, cyanide and azide 
Similarly inhibit reduction of cytochrome c by 
the unsplit enzyme although they are without 
effect when dye acceptors are tested. SH inhibitors 
an’ arsenite inhibit enzymatic activity regardless 
of the type of electron acceptor used. Preparations 
of milk xanthine oxidase (>90% homogeneous) 
cor! ain Mo and FAD (in ratio >1:2). The require- 
met of Mo for interaction of the enzyme with 
cytochrome c follows a pattern similar to that 
found for the liver oxidase. The partial reduction 
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of the flavin by hypoxanthine appears to be due to 
an oxidation-reduction equilibrium and not to the 
presence of inactive FAD. 


853. Some nutritional requirements of ma- 
rine bacteria. Ropert A. MacLeop anp Eva 
OnorrEy.* Pacific Fisheries Exptl. Station, 
Vancouver, B.C., Canada. 

Little is known concerning the nutritional 
requirements or the biochemical activities of 
bacteria having the sea as their habitat. For this 
reason a survey has been made of the nutritional 
requirements of 34 bacteria isolated from sea 
water and from various species of salt-water fish. 
Most of the organisms appear to belong to the 
genera Mycoplana, Corynebacterium and Flavo- 
bacterium. The majority of these organisms grew 
in a simple medium containing besides ammonium 
sulphate and other inorganic ions such carbon 
sources as lactic acid, citric acid or succinic acid. 
A considerable number, however, were unable to 
utilize glucose. In most cases a complex mixture 
of amino acids could satisfy the requirement for 
carbon, nitrogen and energy. For several of the 
bacteria the amino acid mixture supporting 
growth could not be replaced by any one of a 
number of carbon sources when the latter were 
tested in the presence of an ammonium salt. One 
organism was found to require biotin, and another 
biotin and thiamin. For a third Tween 80 replaced 
the need for yeast extract in the medium. The 
requirement of a fourth organism for yeast extract 
could not be satisfied by the growth factors tested 
thus far. Those organisms requiring the presence 
of sea water in the medium grew if sea water was 
replaced by a mixture of salts approximating the 
composition of sea water. By suitably deleting 
ions from this mixture a requirement of all of the 
organisms tested for Nat, K+ and Mg* and in 
some cases also for Ca** has been demonstrated. 


854. Incorporation of P® into the lipids, PNA 
and other protein-bound phosphorus frac- 
tions of normal and degenerating nerve. 
W. L. Maaesr* anv R. J. Rossiter. Dept. of 
Biochemistry, Univ. of Western Ontario, London, 
Canada. 

When small lengths (1 mm) of the sciatic nerve 
of the cat, previously stripped of epineural 
connective tissue, were incubated in a Krebs- 
Ringer bicarbonate buffer containing glucose and 
radioactive inorganic phosphate (P*), some of 
the P%? was incorporated into the lipid P, PNA 
nucleotides (isolated by paper chromatography), 
residue organic phosphorus (ROP) and ‘phospho- 
protein’ (PP). The specific activities of the frac- 
tions were in the order: PP > ROP > PNA > 
lipid P. In nerves degenerating after nerve section 
(Wallerian degeneration) and incubated under the 
same conditions, there was a large increase in the 
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specific activity of the lipid P. At 8 and 16 days 
after the nerve section there was a decrease in the 
specific activity of the PNA but, because of the 
great increase in the concentration of PNA 
(Biochem. J. 51: 482, 1952), the activity per 100 mg 
nerve was greater than that of control nerves. 
During the early stages of the degeneration there 
was a decrease in the specific activity of the ROP 
and no great change in the specific activity of 
the PP. 


855. Distribution of zinc and phosphatases 
in rabbit blood. Mitton MAGER AND FABIAN 
LIONETTI! (introduced by BuRNHAM S. WALKER). 
Dept. of Biochemistry, Boston Univ. School of 
Medicine, Boston, Mass. 

Zine and acid and alkaline phosphatases were 
determined in polymorphonuclear leukocytes 
obtained from intraperitoneal exudates, in lymph- 
ocytes from cannulation of the thoracic duct, in 
fibrinogen-sedimented leukocytes of peripheral 
blood, and in erythrocytes and plasma. These 
were also measured in peripheral leukocytes, 
erythrocytes, and plasma obtained from rabbits 
treated with ethylenediaminetetracetic acid 
(EDTA) and with DNA (to stimulate the bone 
marrow). Statistical analysis revealed the zinc 
content to be confined to the mononuclear cells 
with the polymorphonuclear leukocyte having 
essentially no zinc. Hence the zine content of 
mixed samples is a reflection of the ratio of the 
2 cell types. The values for immature lympho- 
cytes were 1.81 ug/10° cells, for leukocyte samples 
from intraperitoneal exudates 11.8 ug/10® mixed 
cells, for erythrocytes 4.32 ug/10® cells, and for 
plasma 268 ug/100 ml. Zine levels of peripheral 
leukocytes from EDTA-injected animals were not 
altered, whereas erythrocyte zinc was signifi- 
cantly lowered. The acid phosphatase activity of 
peripheral leukocytes showed a positive corre- 
lation of the percentage of mononuclear leuko- 
cytes. In agreement with the zinc titers, low 
activities of acid and alkaline phosphatases were 
found in immature lymphocytes. Blood samples 
taken from EDTA and DNA-treated rabbits 
exhibited a normal enzyme pattern. The zinc and 
acid phosphatase data on mature and immature 
mononuclear leukocytes indicate these cell con- 
stituents to be cytoplasmic. 


856. Mechanism of action of DPN-cytochrome 
reductase. Henry R. Manter. Inst. for 
Enzyme Research, Univ. of Wisconsin, Madison. 
DPN-cytochrome reductase has been shown to 

be a ferro-flavoprotein (J. Am. Chem. Soc. 75: 

5769, 1953). Dissociation and inhibitor experi- 

ments have been used to elucidate the mode of 

action of iron. Removal of iron by acid leads to a 

decrease in the ability of enzyme to catalyze 

reduction of cytochrome c, but activity as meas- 
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ured by indophenol reduction remains unimpaired. 
Citrate and pyrophosphate are excellent inhibitors 
of the enzyme at ionic strengths at which other 
anions, except phosphate, are ineffective. Citrate 
and pyrophosphate inhibition is overcome com- 
petitively by cytochrome c, while phosphate 
inhibition is noncompetitive. If the former 2 ions 
exert their action by virtue of their ability to 
chelate iron, these findings would imply that 
cytochrome c is linked to enzyme iron during 
catalysis. Para-chloromercuribenzoate at 10‘ M 
completely inhibits all catalytic activities regard- 
less of assay system used. This inhibition is ac- 
companied by complete oxidation of all enzyme- 
bound iron and profound changes in absorption 
spectrum of the enzyme. The implications of these 
findings on the mechanism of enzymatic catalysis 
of this and metallo-flavoprotein enzymes in gen- 
eral will be discussed. 


857. Serum mucoprotein analysis. EMANUEL 
E. MANDEL, FLORENCE L. JONES AND THomas L. 
Gorsucu (introduced by EvANGELINE Papa- 
GEORGE). Communicable Disease Ctr., PHS, 
U.S. Dept. of Health, Education, and Welfare, 
and Depts. of Pathology and Medicine, Emory 
Univ. School of Medicine, Atlanta, Ga. 

Simkin’s method of determining serum muco- 
protein (Am. J. Med. 6: 734, 1949) was employed 
in 130 cases of hepatobiliary disease. Subnormal 
values were observed in 25 of 27 cases of uncom- 
plicated viral hepatitis associated with marked 
jaundice but in none of 45 patients with biliary 
obstruction, of whom about two-thirds had ele- 
vated levels. Vagaries in analytical results, en- 
countered with both Simkin’s and Winzler’s (J. 
Clin. Investigation 27: 609, 1948) methods, as well 
as the considerable quantities of serum required 
for analysis prompted a study of technical details. 
Dropwise addition of serum with stirring to 
perchloric acid, instead of the usual inverse 
procedure, and increase of serum:acid ratio to 1:9 
(maintaining acid at 0.6 o in filtrate) yielded 15- 
20% higher values. Use of copper with the ph:nol 
reagent (Lowry) permitted photometric «say 
with only one-tenth the usual volume of perch ric 
filtrate. Optical densities obtained with nd 
without copper on corresponding filtrate aliq ots 
showed a straight-line relationship (slope = 0. 314 
with copper-phenol densities on ordinate). Filt ate 
economy can also be effected in the biuret ‘r0- 
cedure by substitution of wave length 330 for ‘he 
usual 540, resulting in approximately a 4.5- old 
increase in optical density. This density r: tio 
differs from different proteins. With suit: le 
selection of the described modifications, 8*'is- 
factory analysis is possible in less than 0.5 ml 
of serum. 
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85:. Synthesis of peptides: phthalyl amino 
-cids. Mario A. Marint aND LAWRENCE J. 
\CHROEDER (introduced by Artuur H. Smirn). 
dept. of Physiological Chemistry, Wayne Univ. 
ollege of Medicine, Detroit, Mich. 

While the reaction between phthalic anhydride 
an! primary amino compounds has long been 
known, it has only recently (1948) been applied 
to ‘he synthesis of peptides. Usually the phthalyl 
amino acid derivative is converted to the corre- 
sponding acid chloride and coupled to other amino 
aciis by a modified Schotten-Baumann Reaction. 
The free peptide may be obtained by cleaving the 
N-alkyl phthalimides with hydrazine hydrate. 
This method has been used by this and other 
laboratories in the preparation of various pep- 
tides. However, it has not as yet found wide 
applicability due, in part, to the fact that not 
all of the phthalyl derivatives of the naturally 
occurring amino acids have been studied. The 
reaction between phthalic anhydride and 20 
amino acids was intensively examined under 
several conditions. The anhydride may be con- 
densed with the amino acid in good yield by dry 
heating. In some instances, it is advantageous to 
use an appropriate solvent such as pyridine, 
xylene, or acetic acid. Under these conditions, 
this condensation may be effected to the extent 
of 70-95%. The products are stable, crystalline 
and easily purified. Elemental analyses and 
potentiometric titrations were made on all the 
derivatives prepared. It is now planned to use 
these derivatives in a further investigation of the 
coupling reaction which is used in peptide syn- 
thesis. . 


859. In vivo and in vitro labeling of cyto- 
chrome c with glycine-2-C™%. Juuian B. 
MarsH* anp Davin L. DraAsxin. Dept. of 
Physiological Chemistry, Grad. School of Medi- 
cine, Univ. of Pennsylvania, Philadelphia. 
Earlier isotopic studies of cytochrome c metab- 

olism (DRaBKIN, Proc. Soc. Exper. Biol. & Med. 

76: 527, 1951) have been extended. In this work 

the isolation of ‘pure’ cytochrome c, uncon- 

taminated by adventitious radioactivity, was 
found to be essential. An effective technique for 
this purpose has been developed by suitable 
modifications in Paleus and Neilands’ ion ex- 

change method (Acta chimica Scand. 4: 1024, 1950) 

to idapt it to micro quantities. After intra- 

per'‘oneal injection of 2-10 we of glycine-2-C" in 

200-:m rats, the specific activities of tissue non- 

spe: ific proteins (NSP) ranged from 70-400 cpm/ 

mg. The ratio of the specific activity of cyto- 
chr me ¢ to that of NSP was 0.81 + 0.05 (liver), 

0.60 + 0.14 (kidney), and 1.34 + 0.42 (skeletal 

mu: le), This indicates that the specific activity 

of \1e chromoprotein was essentially equal to 
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that of the average protein in the corresponding 
tissue. The relative turnover rates of cytochrome 
c and NSP were also of the same order of magni- 
tude in liver, as measured by the decline in specific 
activity between the 2nd and 9th day after gly- 
cine-2-C'* administration (NSP, 80.1% decline; 
cytochrome c, 75.3% decline). In vitro incubation 
of liver and kidney slices in media containing 
0.01 m glycine-2-C™ (132,000 cpm/um) resulted in 
labeling of cytochrome c as well as NSP, with a 
labeling ratio of cytochrome c/NSP of 1.28 + 0.27 
(liver), and 0.46 + 0.09 (kidney). 


860. In vivo incorporation of C“O, from 
bicarbonate during development of the 
chick. LAWRENCE M. MarsuHati, Lioyp H. 
NEwMAN,* KENNETH QO. DONALDSON,* AND 
MustapHaN M. Kuan.* Dept. of Biochemistry, 
Howard Univ. College of Medicine, Washing- 
ton, D. C. 

The incorporation of C' into the organic acids 
of the chick embryo from NaHC"O; injected into 
the vitelline veins is characterized by a rapid 
(1-5 min.) conversion of the label to malate, 
instead of to succinate as previously found for the 
adult rat. Maximal total radioactivity in the 
combined organic acids of acid acetone extracts 
of the liver of embryos incubated for 8, 10 and 17 
days, respectively, was observed at 1.5, 2 and 5 
min. after the injection, and the percentages of 
this activity residing in malate were, respectively, 
64, 57 and 56. At the 3 stages of embryonic growth 
sampled, the greatest percentage of total radio- 
activity in the organic acids (69, 68, 63%), ap- 
peared in malate prior to the times designated 
above for maximal incorporation into the total 
organic acids. The extent of conversion of the 
label to malate was less in the carcass than in 
liver. When the incorporation of C4 in vivo from 
administered NaHCO; was examined in the 
hatched chick, the observed radioactivity was 
lower in malate as compared with that of fu- 
marate and succinate combined. This suggests 
that the incorporation of carbon dioxide in vivo 
into fumaric, succinic and malic acids is progres- 
sively altered during the embryogenesis of the 
chick. The radiochemical purity of the chroma- 
tographically separated malate was ascertained 
by cochromatography and by the properties of the 
p-bromphenacy] ester. 


861. Biosynthesis of carnosine and anserine 
in the chick. PasQquaALE MARTIGNONI* AND 
THEODORE WINNICK. Biochemistry Dept. and 
the Radiation Research Lab., Univ. of Iowa, 
Towa City. 

A number of radioactive compounds, including 
C“O., HC“OOH, acetate-1-C', glycine-1-C', 
a-alanine-1-C™, §-alanine-1-C", and aspartate- 
4-C'™, were tested as possible precursors of the 
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B-alanyl portion of carnosine and anserine in 
newly-hatched chicks. Only labeled f-alanine 
itself was found effective. One day after injecting 
this compound, 2-3% of the total C'* was present 
in the non-protein fraction of the muscle, while 
virtually all of the remaining isotope appeared in 
expired COs. Starch column chromatographic 
analysis showed that over 90% of the C‘ incorpo- 
rated into muscle tissue was in the dipeptide 
fraction. This radioactivity did not decline 
appreciably in 4 days. By contrast, B-alanine-C™ 
was removed almost completely from liver within 
a few hours, and labeled dipeptides could not be 
detected at any time. A method involving coupiing 
with diazotized p-chloroaniline followed by ex- 
traction with n-butanol, was used to determine 
carnosine-C™, as distinct from anserine-C™, in 
muscle extracts. The ratio of labeled carnosine to 
anserine was found to decrease with increasing 
time, following injection of B-alanine-1-C™. This 
suggested a progressive methylation of carnosine 
to anserine. However, it was also found that 
l-methyl-pu-histidine stimulated the incorpora- 
tion of B-alanine-1-C™, and inhibited incorpora- 
tion of p.i-histidine-2-C™ into anserine. These 
observations implied that methylhistidine lies in 
the path of anserine synthesis. Accordingly it 
appears possible that both pathways are operative. 


862. Proteolytic enzymes of rat skin. CHARLES 
J. Martin (introduced by A. E. AxELRop). 
Inst. of Pathology, Western Reserve Univ. School 
of Medicine, Cleveland, Ohio. 

Phosphate-KCl extracts of rat skin acetone 
powder have been found to contain at least 3 
different proteolytic enzymes, active at a neutral 
pu, which are designated as Proteinases A, B, 
and C. Proteinase A is water-insoluble and exists 
in an active form in the initial extract. It is in- 
hibited by small amounts of blood plasma and 
represents the minor portion of the total pro- 
teolytic activity obtainable from skin. In contrast, 
the other 2 proteolytic enzymes exist as water- 
insoluble inactive precursors in the initial phos- 
phate-KCl extract. Acetone treatment at low 
temperatures irreversibly converts the water- 
insoluble precursor of Proteinase B to the water- 
soluble active form. On the other hand, the pre- 
cursor of Proteinase C is activated reversibly to 
the water-insoluble active state by exposure to a 
high ionic strength. Acetone treatment is ineffec- 
tive. Maximal activation occurs instantly at an 
ionic strength 1.6. Maximal activity is exhibited 
at an ionic strength 0.6 when assayed immediately 
after conversion. A continued exposure of Pro- 
teinase C to this ionic strength leads to a rapid 
decrease in activity. The reversible nature of this 
process is demonstrated by the fact that at any 
time during this inactivation process, the inactive 
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Proteinase C can be reactivated by freezing «nd 
thawing at the same ionic strength or by recycling 
through a high ionic strength environment. This 
enzyme accounts for the greatest portion of the 
proteolytic activity in skin. Proteinase B has been 
separated from A and C and purification proce- 
dures and the response of these 3 enzymes to 
activators and inhibitors will be discussed. 


863. Kynurenine transaminase of rat kidney, 
Merue Mason (introduced by A. A. Curist- 
MAN). Dept. of Biological Chemistry, Univ. of 
Michigan Med. School, Ann Arbor. 

Previous work (MASON AND Bera, J. Biol. Chem. 
195: 515, 1952) has shown that rat kidney has very 
little kynureninase activity as compared to rat 
liver. Kidney slices and homogenates, however, 
degrade kynurenine to kynurenic acid and other, 
as yet unidentified, products. The present experi- 
ments show that rat kidney homogenates can con- 
vert kynurenine to kynurenic acid in a nitrogen 
atmosphere. The reaction requires a-ketoglu- 
tarate; glutamic acid is a product. Evidence for a 
requirement for pyridoxal phosphate was obtained 
and partial resolution of the enzyme was achieved 
by ammonium sulfate fractionation. Under op- 
timal conditions, which will be described, the rate 
of kynurenine degradation by rat kidney homo- 
genates is 5-10 times as great as that by rat liver 
homogenates. Under those conditions, no evidence 
of anthranilic acid formation was found. In con- 
trast to the behavior of rat kidney slices (loc. cit.), 
the homogenates converted d-kynurenine to 
kynurenic acid very slowly as compared to their 
action on the l-isomer. 


864. Preparation and properties of highly 
purified alkaline phosphatase. James C. 
Marutss. Edsel B. Ford Inst. for Med. Research, 
Henry Ford Hosp., Detroit, Mich. 

Combination of previous purification steps 
(Abstracts 123rd Meeting Am. Chem. Soc. pp. 24e, 
1953) with Sevag’s procedure has led to enzyme 
preparations from swine kidneys with specific 
activities of 10,500 phosphatase units (mg phenol 
liberated from disodium phenyl phosphate in 
15 min. at 25°) per mg of protein nitrogen (!’U/ 
mg PN). Material with a specific activity of ‘500 
PU/mg PN was analyzed with the electropho: esis 
apparatus and the ultracentrifuge and appe :red 
to be approximately 80-90% of one compor »nt. 
Qualitative spectroscopic analysis of this pre} \ra- 
tion demonstrated the presence of Zn, Mg. Cu 
and Fe (in approximate order of decreasing : 0n- 
centration) as major components. Minor amo:ints 
of Mn, Pb and P were also present. Of these cle- 
ments, the Zn and Cu appear of primary inte vst. 
Copper has been found to be an efficient inhil) tor 
of the spontaneous reactivation of alkaline p':08- 
phatase. Presumably it is present in this prep ::ra- 
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ticn as an inactive enzyme-copper complex. It 
is most likely that the copper is a contaminant 
wich has accumulated during purification. The 
ro' of zine remains to be defined. Further study 
of the amino acid activation of alkaline phos- 
pl..tase has shown that this property is not re- 
stiicted to amino acids. Many compounds with 
th: property of forming complexes with metal 
ions give the same effect as amino acids. It is 
probable that the principal effect of these agents 
is the reversal and/or prevention of trace metal 
inactivation. 


865. Metabolic studies of carboxyl-labeled 
('-desoxycholic acid. J. T. Matscuiner*, 
Ros. Ricwter*, WiiuiaMmM H. Ewuiorr anp 
I}. A. Dotsy, Jr. Depts. of Biochemistry and 
Internal Medicine, St. Louis Univ. School of 
Medicine, St. Louis, Mo. 

Carboxyl-labeled C'-desoxycholic acid with a 
specific activity of 3.7 ue/mg was prepared from 
the norbromide through a nitrile synthesis (Bera- 
strim et al., Acta chim. Scand, 7: 481, 1953). The 
excretory pathways of this material were studied 
by determining the radioactivity in the bile, urine, 
feces and expired air of adult male rats following 
the intragastric administration of 1 mg (8.21 X 
10° d/m) of the sodium salt in aqueous solution. 
No C' was found in the expired air. Over a 10-day 
period, less than 1% of the administered C'™ was 
found in the urine of normal animals with the 
major portion appearing in the feces. Animals with 
ligated bile ducts excreted most of the C'™ in the 
urine, with less than 5% in the feces. The admin- 
istered C™ was rapidly excreted in the bile of 
animals with cannulated bile ducts. The biliary 
C“ was fractionated (BERGSTROM AND NoRMAN, 
Proc. Soc. Exper. Biol. & Med. 88: 71, 1953) and 
was found to be present mainly in a taurine 
conjugate. Radioactivity was present in both the 
desoxycholic and cholic acid fractions obtained 
by the method of Mosbach, Zomzely and Kendall 
(Federation Proc. 12: 397, 1953). 


866. Purification of nucleases of calf spleen. 
Mary E, Maver ano Antornerre E. Greco*. 
Natl. Cancer Inst., NIH, Bethesda, Md. 

The nucleases which were separated with the 
calf spleen and thymus cathepsin preparations 
(Maver ANv Greco, J. Biol. Chem. 181: 861, 1949) 
were differentiated from the pancreatic nucleases 
by ‘heir acid px optima. This report describes a 
provedure for the preparation of highly active 
huc!cases practically free of proteolytic activity. 
After the nueleoproteins were sedimented by 
cenirifugation, the supernatant of the tissue 
hon ogenate was dialyzed for 66 hr. to precipitate 
inaciive proteins. After 40% saturation with am- 
moiium sulfate the supernatant was adjusted to 
pH ..8-7.9 and saturated with ammonium sulfate. 
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The reddish precipitate which formed contained 
most of the nuclease activity and gave a 20-fold 
increase in specific ribonuclease activity over 
that of the homogenate. By repeated cold alcohol 
precipitations at an optimum px the specific 
ribonuclease activity was further increased to 
100 times that of the homogenate. In collaboration 


_with Drs. Sober and Peterson, using an anion- 


exchange cellulose column, the ribonuclease was 
obtained practically free from deoxyribonuclease 
and cathepsin, and with a specific activity 1400 
times that of the homogenate. The homogenates 
and all of the purified fractions showed maximum 
activity at pu 5.2 in the presence of magnesium 
and at px 6.6 without added magnesium. Using 
procedures similar to those described for the 
ribonuclease preparations, but with different px 
optima for the cold alcohol precipitations the 
specific deoxyribonuclease activity was increased 
700 times over that of the original homogenate. 
The specific activity was further increased to 
4000 times that of the homogenate by using the 
chromatographic technique. 


867. Relation of state of ferritin-iron to its 
biological activity. A Mazur, J. Banz* AND 
Epuramm Suorr.* Dept. of Medicine, Cornell 
Univ. Med. College and the New York Hospital, 
New York City. 

In addition to tightly bound colloidal iron 
(ferric) which constitutes the bulk of ferritin iron, 
ferritin also contains small quantities of ionic 
iron in the ferrous state, which is more labile. An 
increase in Fe** content results from anaerobic 
incubation of ferritin with liver slices or reaction 
with reducing agents such as cysteine, ascorbate 
or glutathione at pH 7.4. The Fe** can be trans- 
ferred in vitro at pu 7.4 from ferritin to a,a’- 
dipyridyl or to the iron-binding globulin (IBG) 
of plasma. The correlation between the quantity 
of Fet* and the sulfhydryl content in ferritin 
suggests they are linked in the protein, pre- 
sumably on the surface. After oxidation of ferritin 
sulfhydryl groups by aerobic liver slices, or reac- 
tion with iodoacetamide or p-chloromercuri- 
benzoate the Fet+ content decreases. Prolonged 
drastic hemorrhagic hypotension associated with 
liver hypoxia results in formation of sulfhydryl- 
ferritin with increased Fe** content. Under these 
conditions in dogs, there is increase in plasma iron 
and greatly increased saturation of plasma IBG. 
Dogs protected from lethal outcome of hemor- 
rhagic shock by prior injection of adrenergic 
blocking agent, Dibenzyline, with better liver 
oxygenation, show little if any increase in plasma 
iron or saturation of plasma IBG. IBG added to 
ferritin abolishes its vasodepressor activity as 
measured by rat mesoappendix test. It is postu- 
lated that the alterations in the state of ferritin 
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on which this and other biological activities 
depend are regulated within the liver by altera- 
tions in oxygen tension. 


868. Fixation of selenium in dog leukocytes. 
KennetH P. McConne.u. Radioisotope Unit, 
VA Hosp., Louisville, Ky. 

Experiments were carried out to determine 
whether selenium could be incorporated with dog 
leukocytes, and if so in what form. Five adult dogs 
were injected subcutaneously with 0.7 to 2.4 mc 
Se-75 in the form of SeCl,. The leukocytes were 
isolated by the fibrinogen sedimentation method 
of A. H. Minor and L. B. Burnett. The cells were 
washed with isotonic saline and subsequently 
lyophilized. Weighed samples of dried cells were 
assayed for radioactivity, analyzed for total 
nitrogen and protein-bound selenium, and dia- 
lyzed against acid neutral and alkaline buffers. 
It was observed that selenium was present in the 
canine leukocytes in amounts of 2.32 + 0.99 ug/gm 
of dry cells, and contained 199 + 31.9 and 3,083 + 
191.3 epm/mg nitrogen as determined on the 
Welch-Allyn well-counter and _ Berkeley-type 
scintillation detector, respectively. From 80-90% 
of the total amount of selenium in dried cells was 
protein bound. Dialysis experiments revealed 
that the protein-fixed selenium was stable at acid 
and neutral pu’s and less stable at alkaline pu’s. 
These findings indicate that the proteins of 
leukocytes have an affinity for trace amounts of 
selenium which results in a definite fixation in 
the proteins. 


869. Esterolytic activity of papain. CLARENCE 
McDonatp* anp A. K. Batis. Dept. of Bio- 
chemistry, Purdue Univ., Lafayette, Ind. 

Certain similarities between the proteolytic ac- 
tivity of trypsin and that of crude papain (BreRc- 
MANN, ZERVAS AND FrRuTON, J. Biol. Chem. 111: 
225) led us to try the effect of the latter on ester 
substrates of trypsin. It was found that p. toluene- 
sulphony! L-arginine methyl ester (TSAME) was 
split with fair speed; p. nitrobenzoyl L-arginine 
methyl ester and benzoyl glycine methyl ester 
were definitely but slowly split; L-arginine methyl 
ester was not split at a measurable speed. On the 
other hand, benzoyl L-arginine methyl ester 
(BAME) was split rapidly, at a rate comparable 
to that for gelatin. The reaction with TSAME 
and BAME is considered an esterolysis rather than 
a scission of CO-NH because while only one molar 
equivalent of acid (or somewhat less) is produced, 
the hydroxamic acid test for esters (HEesTRIN, 
J. Biol. Chem. 180: 249), which is at first strongly 
positive, diminishes and practically disappears. 
These and other esters are being studied in more 
detail, as is also the question whether one or more 
of the papains, or an accompanying but separate 
esterase is responsible for the hydrolysis. At 
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present our data indicate the identity of the 
proteinase with the esterolytic activity, becaiise 
the latter accompanies proteolytic activity 
throughout considerable purification, is likewise 
inhibited by p. chlor-mercuribenzoate, and reap- 
pears on treatment with cysteine. It is of interest 
that esterolysis may not be a property of a type 


_ of proteinase, but instead a fairly general char- 


acteristic. The possibility of concurrent esterolysis 
and proteolysis with more complicated substrates 
of papain should not be overlooked. 


870. Influence of low temperatures on the 
metabolism, viability and morphology of 
Ehrlich’s mouse ascites carcinoma cells. 
Rawpu W. McKeEs, Jo’ANN JEHL* AND BARBARA 
MeERRIMAN*. Dept. of Physiological Chemistry, 
Univ. of California School of Medicine, Los 
Angeles. 

Ehrlich’s mouse ascites carcinoma cells when 
stored at +5° C for 1 wk. lose about 50% of their 
metabolic activity (oxygen consumption and 
glycolytic ability) and viability. The carcinoma 
cells when rapidly frozen (—50° C), stored as long 
as 3 wk. at —50° C, and then rapidly thawed 
(+40° C) retain the major part (80% or more) of 
their metabolic activity and viability. In contrast 
to this, the tumor cells when rapidly frozen 
(—50° C), but stored 1 wk. at —20° C, and then 
rapidly thawed retain only 0-20% of their meta- 
bolic activity and viability. The morphological 
picture closely resembles that of the viability 
with only a small amount of cell destruction at 
—50° C storage and a large amount of destruction 
at —20° C storage. The tentative explanation for 
these observations is the lack of ice crystal forma- 
tion at the lower temperature while storage at 
—20° C allows the production of ice erystals which 
destroy the functional architecture of the tumor 
cells. The work is being extended to include the 
influence of longer times of storage and to esiab- 
lish optimum conditions of freezing, tempera‘ ure 
maintenance and thawing for the preservatic.: of 
physiological activity by the carcinoma ells. 


871. A monophosphoinositide from _li-er. 
J. M. McKissin. Dept. of Biochemistry, \ew 
York State Med. Cir., Syracuse. 

The alcohol insoluble lipids of horse liver «ere 
subjected to chromatographic fractionation . 1 4 
silicic acid-celite column. The fraction eluted ith 
11% methanol in chloroform was rechrom :t0- 
graphed on a fresh column. At low concentra! ons 
of methanol in chloroform (0-9.5%) the } ly- 
glycerol phosphatide (J. Biol. Chem. 196: 427, 1 52) 
and other inositol-free cephalins were elu cd. 
Elution with 17% methanol then yielded a frac ‘on 
rich in inositides (inositol:P molar ratio 0.‘5). 
After treatment with Amberlite IRC-50F 4 
counter current extraction was carried out u:'Dg 
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th system benzene 35-petroleum ether 15 vs. 
m:‘hanol 30-water 10-acetone 10. Difficulty with 
en ulsions necessitated a practical reduction in 
th extraction to only 7 funnels for preparative 
pu poses. Three fourths of the total phosphatide 
re:.ains in the dark brown benzene-petroleum 
et/:or upper layer in funnel 1. Funnels 2-7 inclusive 
co. .ained colorless phospholipid mixtures rich 
in inositides. Funnel 4 lipids had the highest 
inositol: P (0.80-0.85) and the lowest N:P (0.15- 
0.20) molar ratios, and appeared to consist essen- 
tially of a base-free monophosphoinositide con- 
taminated with other N containing cephalins. 
Some further purification was achieved by chro- 
matographing on a silicic acid-celite column but 
the inositide has not been obtained in greater 
than 90% purity on the basis of inositil:P:N 
ratios. The purest preparation obtained contains 
2 molecules of fatty acid per atom of P. Similar 
preparations are also obtained from dog liver. 
The composition and properties of the free acid 
and its salts will be discussed. 


= 


872. Proteolytic inhibitors in serum. JACKLYN 
MELCHIOR AND ROBERT SLIWINSKI*. Biochem- 
istry Dept., Grad. School and Stritch School of 
Medicine, Loyola Univ., Chicago, Ill. 

It has been known for many years that serum 

contains inhibitors of proteolytic enzymes. The 
source and function of these substances remains 
unknown. However, many reports have indicated 
the occurrence of significant changes in the levels 
of these inhibitors in patients with cancer. Meas- 
urement of these entities in serum has not been 
useful as a diagnosis because of the variability of 
the results obtained. In an attempt to determine 
what factors other than malignancy affect the 
levels of these substances, a study has been made 
of inhibitor levels in the serum of male albino rats. 
The inhibition of trypsin, which occurs at a 
measurable rate, and that of chymotrypsin, which 
occurs rapidly, were measured using casein diges- 
tion as the assay method. The levels of inhibitors 
were lower (about 50% of normal) in weanling 
rats, and increased to the adult level as the ani- 
mals approached maturity. A fast of 5 days dura- 
tion, resulting in a loss in body weight of up to 
30% had no apparent effect on the inhibitor levels. 
Hypophysectomy resulted in a striking decrease 
‘in the inhibitors, the trypsin inhibitor level 
app: oaching zero while the chymotrypsin inhibitor 
leve! decreased to 4 of the control value. It thus 
Sees probable that the changes observed in 
thes» substances in clinical patients are not re- 
late! to the decreased food consumption which 
fre iently occurs in cancer. On the other hand, 
the :ndocrine balance of the host would appear 
to .e an important factor in determining the 
inhi itor levels. 
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873. Sodium and potassium complexes of 
adenosine triphosphate. Norten C. MEL- 
CHIOR (introduced by Harotp Tarver). Dept. 
of Biochemistry, Graduate School and Stritch 
School of Medicine, Loyola Univ., Chicago, Ill. 
The fourth dissociation constant at ATP has 

been measured in the presence of tetraalkylam- 

monium ion at 25°C. At ionic strengths of 0.15- 

0.30 the values for pK, (apparent) vary from 6.98- 

6.85. These values differ significantly from that 

reported by Alberty in the presence of 0.15m 

sodium chloride (pK, = 6.48). Careful comparison 
titrations show that this difference is due to the 
formation of a complex ion containing sodium 
ion and the tetranegative ion of ATP. Similar 
experiments show that potassium ion also forms a 
complex ion with the same ATP species. The 
formation constants of these 2 complexes are 
approximately 10, and are identical within the 
experimental uncertainty (+10%). Studies of 
models of these complexes reveal that they differ 
in shape and in critical interatomic distances. 

This information permits an alternate interpre- 

tation of the sodium and potassium antagonisms 

reported for a number of enzyme systems utilizing 

ATP, and provides an additional molecular mech- 

anism for the response of metabolism to alter- 

ations in the concentrations of sodium, potassium 
or hydrogen ions. On the basis of reasonable 
assumptions concerning the intracellular locali- 
zation of certain enzyme systems, the selective 
transport of potassium as its ATP complex from 

a site at ATP synthesis to a site of ATP utilization 

is indicated. 


874. Increased content of nucleic acid per 
nucleus in carcinoma 1025 of the mouse 
after treatment with triethylene melamine. 
Rosert C. MELLoRS AND KaANEMATSU SuGI 
uRA*. Sloan-Kettering Inst., New York City. 
The action of nitrogen mustards (NM) anc 

related compounds upon cells is generally at- 

tributed to interference with the synthesis of 
desoxyribose nucleic acid (DNA). This view is 

based upon: morphological observations of a 

decreased division rate, disarray of mitotic figures 

and nuclear abnormalities in normal and neo- 
plastic tissues exposed to NM; chemical analyses 
of embryonic tissues which disclose that NM 
prevents the normal increase in DNA content 
with age; and the finding of decreased visceral 
incorporation of isotopically labeled precursors 
of nucleic acids in animals treated with NM. In 
the present study the quantity, Q, of total nucleic 
acid per nucleus, was determined by the ultra- 
violet microabsorption analysis of individual 
unfixed, optically homogeneous nuclei in homo- 
genates of the transplantable tumor, carcinoma 
1025, before and after treatment of tumor-bearing 
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mice with the chemotherapeutic agent, triethylene 
melamine (TEM). The results were as follows: 
the average quantity,Qav, of nucleic acid per 
nucleus expressed in 10-% gm, for untreated 
carcinoma 1025 was 16, the standard deviation, 
S.D., about 4% Qav, the number, N, of deter- 
minations, about 200; for treated carcinoma 1025, 
at the time of early tumor regression, Qav was 24 
with a comparable 8.D. and N. By means of the 
statistic, chi-square, the frequency-distributions 
of Q for the 2 groups were examined for the occur- 
rence of values greater than 16: the treated tumor 
nuclei contained such values in significantly 
greater frequency (chi-square, 16) in comparison 
with the untreated group. 


875. Activation of bovine profibrinolysin by 
trypsin. E. T. Mertz ano H. D. Jacxson.* 
Dept. of Biochemistry, Purdue Univ., Lafay- 
ette, Ind. 

Crystalline trypsin (Armour) readily activates 
our preparations of bovine profibrinolysin (plas- 
minogen) confirming the observations of Astrup 
et al. (Nature 170: 981, 1952) and Kocholaty et al. 
(Blood 7 : 882, 1952). Maximum activation of bovine 
profibrinolysin occurs when trypsin is used at a 
level of 0.8-1.0 mg/ml of serum fraction. Higher 
or lower levels give less activity. The level of 
trypsin required for maximum activation could 
be reduced to 0.1-0.2 mg/ml of serum fraction by 
first treating the serum fraction for 1 hr. with 
chloroform. The brief treatment with chloroform 
apparently removes a trypsin inhibitor. Using 
chloroform-treated serum, trypsin was the best 
enzyme activator of a series tested. Pancreatin 
and a fibrinolysin (plasmin) preparation gave less 
activation, while chymotrypsin, ficin and papain 
showed no activation of profibrinolysin. Lyophil- 
ized :fibrinolysin products were prepared from 
activated bovine serum fraction using the method 
of Loomis et al. (Arch. Biochem. 12: 1, 1947). The 
bovine serum fraction was maximally activated 
either by 1) chloroform (100-120 hr.) 2) trypsin 
(1-3 hr.) or 3) trypsin after chloroform treatment 
of the serum fraction (1-3 hr.). The properties of 
the fibrinolysin products will be discussed. (Sup- 
ported by contract number DA-49-007-MD-195 
between Purdue University and the Department 
of the Army.) 


876. Bacterial method for determining di- 
gestibility of food and feed proteins. E. T. 
Mertz, S. S. RENNERT* and E. W. Core™. 
Dept. of Biochemistry, Purdue Univ., Lafay- 
ette, Ind. 

Digestion coefficients of food and feed proteins 
have been determined by a 2-stage method using 
pepsin and Pseudomonas aeruginosa, a bacterium 
exhibiting high proteolytic activity. Samples of 
ether-extracted feed containing 6.3 mg of nitrogen 
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(Kjeldahl) were partially digested with pepsin at 
a pH of 2.0 for 24 hr. at 37°C, and the digestion 
was completed in 5-7 days using a washed cell 
suspension of the bacterium at a pu of 7.8-8.0. 
The intensity of color produced by the reaction 
of ninhydrin (Moore et al., J. Biol. Chem. 176: 
367, 1948) with the products of digestion was com- 
pared with the intensity of color produced from a 
sample of casein which contained the same amount 
of nitrogen, and was completely hydrolyzed with 
mineral acid. Jn vitro protein digestion coefficients 
were calculated from the ratio of color intensities. 
These values agree within +10% with the in vivo 
(rat) values obtained on samples from the same 
lots of corn, casein, fish meal, meat and bone 
scraps, soybean oil meal, commercial pig starter, 
commercial broiler feed and rice breakfast food. 
Bacterial digests of casein were also analyzed for 
free amino acids using the more specific ninhydrin- 
CO: titration (VAN Styke et al., J. Biol. Chem. 
141: 671, 1941), and were tested for the presence 
of free amino acids and peptides by paper chro- 
matography. These studies show that the nitrogen 
of the bacterial digest of casein consists of about 
65% free amino acids and 30% volatile (at alkaline 
pH) ninhydrin color-producing compounds. The 
nature of the volatile nitrogenous fraction is 
under investigation. The bacterial colorimetric 
procedure should prove useful when it is necessary 
to determine the digestibility of large numbers 
of food and feed samples. 


877. Spectra and ionization ‘constants of 
pyridoxal and related compounds. Davin E. 
METZLER* AND Esmonp E. SNELL. Depts. of 
Chemistry, Univ. of Texas, Austin, and Iowa 
State College, Ames. 

Ultraviolet absorption spectra have been meas- 
ured as a function of pH in buffered, aqueous 
solutions for 3-hydroxypyridine, pyridoxal, 
pyridoxal phosphate, pyridoxamine, pyridox- 
amine phosphate and some related compounds. 
The spectra of these 3-hydroxypyridines possess 
2 absorption bands about 65-70 my apart. !/pon 
ionization of the phenolic group the bands are 
both shifted about 30-35 my toward longer wave- 
lengths. Loss of a proton from the pyridinium 
group is accompanied by a smaller and less pre- 
dictable shift, almost always toward shorter 
wavelengths. From these data and from titr:tion 
curves apparent ionization constants have een 
calculated. As suggested by Harris et al. (J. Am. 
Chem. Soc. 62: 3198, 1940) for pyridoxine, pyridoxal 
and pyridoxamine were found to occur pre‘ mi- 
nantly as dipolar ions in neutral aqueous solut ons. 
The effect of structure on the ionization :on- 
stants, the nature of the various ionic and 102- 
ionic molecular species, and the proportions of 
each present in aqueous solutions of these «om- 
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pounds at various pH values are discussed. These 
data together with further spectrophotometric 
measurements should be of assistance in inter- 
preting the nature of the interaction of amino 
acids and metal ions with pyridoxal (SNELL, E. E., 
Pi ysiol. Rev. 33: 509, 1953; Metrzter, D. E., M. 
Ix,wa and E. E. Snetu, J. Am. Chem. Soc., in press). 


873. Quantitative relationship between 
plasma lipoproteins and local radiation 
injury in rabbits. Lawrence J. MILca, 
RopeRT F. RepMoND and the Cardiovascular 
Research Group (introduced by Harry G. 
AtBAUM). Dept. of Pharmacology and Biochem- 
istry, USAF School of Aviation Medicine, Ran- 
dolph Field, Tex. 

It was reported from this laboratory (in press) 
that x-irradiation applied locally to the distal 
portion of a single hind limb of an otherwise com- 
pletely shielded rabhit would induce a marked 
hyperlipoproteinemia. This response was observed 
24 hr. after exposure and seemed exactly compa- 
rable to the lipemia noted after traumatic muscle 
injury induced by cold, heat, crushing or ische- 
mia. These observations suggested a method for 
studying any quantitative relationship between 
blood lipoproteins and traumatic injury without 
such complications of experimental injury as 
ischemia, fractures and skin necroses. Accord- 
ingly, 90 rabbits were subjected to varying dosages 
of local x-irradiation (up to 30,000 r) of the right 
hind limb. Adequate controls were maintained. 
Twenty-four-hour blood plasma samples from 
each animal were analyzed for lipids and the 
lipoproteins of the S; 0-100 classes. The principal 
muscle involved (tibialis anticus) was removed, 
lyophilized and analyzed for cholesterol. In addi- 
tion, buffer extracts of the muscle tissue were 
examined by paper electrophoresis for a possible 
alteration of the protein moieties. Curves were 
constructed for each of the plasma lipid and 
lipoprotein components as a function of radiation 
dose. It was determined that muscle injury as a 
result of x-irradiation was characterized by in- 
crease of muscle cholesterol concentration and, 
at the same time, demonstrated changes in the 
electrophoretic characteristics of soluble muscle 
protein. 


879. Interaction among vitamin By, materials 
With intrinsic factor activity and serum 
proteins. O. NEAL MILLER, WALTER G. UN- 
GLAUB AND Grace A. GoxpsmitH (introduced 
by D. Bailey Calvin). Depts. of Medicine and 
Bochemistry, Tulane Univ.. School of Medicine, 
\ ow Orleans, La. 

Charcoal adsorption removes 20% of the total 
alk. li labile Bi activity of serum. Cobalamin 
added to serum becomes resistant to removal by 
charcoal treatment, referred to as combining 
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activity, (CA). Serum proteins are saturated with 
added By, when CA is about 10 times its original 
concentration. (Vitamin By activity was deter- 
mined by the method of Rosenthal and Sarett, 
J. Biol. Chem. 199: 433, 1952). Using standardized 
conditions, neutralized gastric juice from pernici- 
ous anemia (PA) patients and normal subjects 
exhibit about equal CA. Neutralized normal 
gastric juice added to a reaction mixture con- 
taining plasma (or serum), vitamin By, and saline 
increases the CA about 100 times. Heating gastric 
juice to 100° for 30 min. destroys its ability to 
enhance CA of serum. Neutralized gastric juice 
from PA patients was shown to enhance the CA 
of normal pooled plasma by about one-half as 
much as an equal volume of normal gastric juice. 
Serum from PA patients appears to have half the 
CA of normal pooled plasma or serum when incu- 
bated with either normal or PA gastric juice. 
Data from paper electrophoretic and autobi- 
ographic studies suggest a possible relationship 
between CA and the alpha- 2- and beta-globulins. 
Albumin shows no CA. In preliminary tests the 
CA reaction between serum proteins and intrinsic 
factor concentrates (from hog mucosa) show rough 
correlation between CA and the tested biological 
potency of the concentrate. 


880. Influence of 2, 4-dinitrophenol on utiliza- 
tion of 4-amino-5-imidazolecarboxamide 
in vitro. ZELMA MILer. Children’s Cancer Re- 
search Fndn., Children’s Med. Ctr., and Dept. of 
Pathology, Harvard Med. School, Boston, Mass. 
The disappearance of 4-amino-5-imidazole- 

carboxamide during incubation with rat liver 
homogenates is stimulated by adenylice acid or 
ATP, Mg*+, DPN, an energy source and a methyl 
donor (MILLER AND WaRREN, J. Biol. Chem. 205: 
331, 1953). Because these and the results of other 
investigators with pigeon liver preparations sug- 
gest the importance of aerobic phosphorylation 
in this reaction, the effect of 2,4-dinitrophenol 
has been studied. The 2,4-dinitrophenol inhibits 
the utilization of this compound by rat liver 
homogenates almost completely at 10-* M, and, 
in some experiments, stimulates markedly at 
lower concentrations. Inhibition is accompanied 
by a diminution in the esterification of phosphate, 
and can be prevented by supplementing the system 
with ribose-5-phosphate. This constitutes addi- 
tional support for the concept that the ribotide of 
4-amino-5-imidazolecarboxamide must be formed 
before ring closure can occur. 


881. Vitamin B, and transmethylation in pig 
liver homogenates. S. P. Mistry*, IRENE 
VaDOPALAITE*, IRENE CHANG*, JAY FirRtH*, 
AND B. Connor Jounson. Div. of Animal 
Nutrition, Univ. of Illinois, Urbana. 

It is generally recognized that vitamin By 
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functions in the metabolism of methyl groups. 
However, information regarding the precise role 
of the vitamin in transmethylation reactions or in 
de novo synthesis of methyl groups is still con- 
troversial. A clear-cut Biz deficiency can readily 
be produced in the baby pig on an alpha-protein 
‘synthetic milk’ ration (J. Nutrition 40: 403, 
1950). In in vitro experiments using homogenates 
of livers of normal and deficient animals we have 
shown that guanidoacetic acid is methylated by 
methionine to form creatine equally efficiently 
with normal or deficient livers. The ability of 
normal and By,.-deficient pig liver homogenates to 
transfer methyl groups from betaine to homo- 
cysteine or homocystine for methionine synthesis 
was also examined. No difference in the amount 
of methionine formed was observed with normal 
or deficient livers. Furthermore, homocystine was 
methylated at the same rate by By2-deficient or 
normal liver homogenates. As would be expected, 
in vitro additions of crystalline vitamin By or 
Leucovorin or both to deficient liver homogenates 
had no enhancing effect either on creatine or 
methionine synthesis. The results indicate that 
in the baby pig vitamin By: is not involved in the 
transmethylation reaction from methionine to 
guanidoacetic acid to form creatine nor in the 
synthesis of methionine by transmethylation from 
betaine to either homocysteine or homocystine. 
In in vivo experiments with baby pigs, we have 
also shown that vitamin B, is not involved in the 
synthesis of choline from methionine (J. Animal 
Sci. 12: 915, 1953). 


882. Enzymatic conversion of phenylalanine 
to tyrosine. CHozo Mitoma anv LEMUELL C. 
LEEPER (introduced by StipNEY UDENFRIEND). 
Natl. Heart Inst., NIH, Bethesda, Md. 

In a previous report (UDENFRIEND AND CooPER, 
J. Biol. Chem. 194: 503, 1952) it was shown that 
the supernatant of rat liver homogenate converts 
L-phenylalanine to tyrosine when fortified with 
DPN. Further investigation of this system showed 
that the supernatant could be fractionated into 
two enzymes, Enzyme I precipitating between 
between 33-45% (NH4,)2SO, and Enzyme II be- 
tween 45-55% (NH4,)2SO,. Hydroxylation of 
phenylalanine resulted only when the two partially 
purified enzymes were incubated simultaneously 
with DPN or DPNH, phenylalanine and an 
aldehyde or an alcohol. Acetaldehyde, propion- 
aldehyde, butyraldehyde, benzaldehyde, croton- 
aldehyde, propanol and benzyl alcohol were 
effective while formaldehyde, ethanol, glucose, 
ribose, glyoxylate and xanthine were inactive. 
For most of these studies benzaldehyde was used 
as cosubstrate. Enzyme II and benzaldehyde 
could be replaced by an acetone powder extract 
of mammalian liver and kidney. These extracts 
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were shown to contain Enzyme II but not I, 
Enzyme I is extremely labile and only 10-fold 
purification from the supernatant could be ob- 
tained. Enzyme II is relatively stable and has 
been purified to a greater degree. The combined 
enzyme system is specific for L-phenylalanine and 
does not hydroxylate other aromatic compounds, 
Phenylalanine could also be converted to tyrosine 
by resting cell suspensions of Bacterium sal- 
monicida and a phenylalanine adapted Pseudo- 
monas strain. However, the hydroxylating ac- 
tivity could not be obtained in cell-free extracts 
from these bacteria. Phenylpyruvic acid was not 
converted to tyrosine. Phenylalanine adapted 
Aerobacter aerogenes did not convert phenyl- 
alanine to tyrosine. 


883. Role of relaxation factor in determining 
extractibility of myosin. W. F. H. M. Mom- 
MAERTS AND CaRL H. MILiER*. Dept. of Bio- 
chemistry, Western Reserve Univ. Med. School, 
Cleveland, Ohio. 

It is well-known that the solubility or ex- 
tractibility of myosin (here used in a collective 
sense to include actomyosin as well) becomes 
greatly reduced after muscular activity, in rigor, 
or upon standing of minced muscle. Banga and 
Szent-Gy6rgyi, as well as Erdés, have correlated 
this decreased solubility with an exhaustion of 
ATP, and observed that ATP, in certain instances, 
restores the normal extractibility; this was 
ascribed to its dissociating effect upon actomysin 
in situ. Dubuisson, however, has discovered in- 
stances where this interpretation does not seem 
applicable, notably in contracted muscle. We have 
studied the extractibility of myosin in suspensions 
of minced psoas muscle, made with 0.04 m KCl 
and iodoacetate from well relaxed, freshly dis- 
sected rabbit muscles (curare and mephenesin). 
When extracted immediately after homogeniza- 
tion, myosin is obtained in normal yield, bu its 
extractibility is greatly reduced when, : {ter 
decomposition of most of the ATP, the fiers 
contracted as indicated by synaeresis of the 
mince. Addition of ATP at this point restore:' the 
extractibility, in agreement with Banga and 
Szent-Gyérgyi and Erdés. It was found, how: ver, 
that the extraction of myosin was not impr: ved 
when the fibers were separated from the solu ion 
by centrifugation, and were resuspended in d: ute 
salt solution prior to the addition of ATP. * nce 
these experiments are similar to those of M rsh 
on the effect of his relaxation factor upon the gel 
volume of minced muscle, it is suggested that ‘he 
extractibility of myosin—reflecting an unidc \ti- 
fied aspect of its molecular organization—is ‘le- 
termined not solely by ATP, but notably by ‘he 
effect of the relaxation factor. It will be inve<ti- 
gated whether this explanation could also acco: \nt 
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fr the changes observed by Dubuisson during the 
atraction cycle of intact muscle. 
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84. Effect of x-radiation on absorption and 
distribution in the rat of a labeled lipid. 
\IARGARET G. MOREHOUSE AND Ronaup L. 
Searcy*. Dept. of Biochemistry and Nutrition, 
Univ. of Southern California, Los Angeles. 

“arly studies on x-radiation seemed to indicate 

a ‘lefect in the ability of such animals to absorb 

fa'. Recent investigators attribute seeming de- 

creases to factors such as changes in intestinal 
motility rather than to absorption processes. 

These studies involve comparisons of the absorp- 

tion and distribution of a glyceride labeled with 

stearic acid-1-C™, Female rats (175 + 15 gm.) were 
subjected to x-radiation in doses approximating 

500 r at 2-wk. intervals. Three groups receiving 

500, 1000 and 1500 r total dose and one receiving 

1000 r in a single dose were studied. Forty-eight 

hr. after the final irradiation the fasted animals 

were fed 0.46 gm of a dioleyl-stearin-C“ and 
sacrificed at intervals of 3 and 6 hr. Gastric re- 
tention and, thus, decreased absorption was noted 
in the animals receiving 1000 r in a single dose. 
An increased absorption in the animals receiving 
irradiation in divided doses seems apparent at the 
6-hr. interval. Here the intestinal residues possess 
only about half the activity of that found in non- 
irradiated animals suggesting the existence of 
decreased motility. Decreased amounts of phos- 
pholipid in the intestinal wall may be a reflection 
of decreased ability of the liver to form phospho- 
lipids from the labeled neutral fat. At no time 
does the specific activity of the liver phospholipid 
of the irradiated animals approach that of the 
non-irradiated. (Supported by grants from the 
PHS and Atomic Energy Commission. ) 


885. Electrophoretic analysis of mixtures of 
human hemoglobins. DEmpsiE B. Morrison, 
tICHARD P. T. Rupnick1* anp L. W. Diaas*. 
Depts. of Med. Labs. and Biochemistry, Univ. of 
Tennessee, Memphis, and John Gaston Hosp., 
Memphis, Tenn. 

Studies are being made of the optimal conditions 
for the qualitative and quantitative separation 
of natural and artificial mixtures of human 
heioglobins using the moving boundary (Lonas- 
wortH, Ind. & Eng. Chem. Anal. Ed. 18: 219, 
194) and paper electrophoresis methods (KUNKEL 
AN’ Tisetrus, J. Gen: Physiol. 35: 81, 1951). 
Couditions being investigated are hemoglobin 
cor centration, type of buffer, pH and ionic 
Str ngth (u). Naturally occurring mixtures 
an: lyzed were: hgb. A-F, S-C, A-C, A-S, F-S, 
A- D”-C, and artificial mixtures of the above 
Wi... added hgb. A, S or C. Veronal buffers 0.01- 
0.1 u, pH 8.3-8.8 and hemoglobin concentrations 
1.21.8 gm %, cacodylate buffer 0.1 », px 6.5 and 


AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


267 


hemoglobin 1-1.8 gm % and phosphate buffers 
0.01-0.1 wu, pH 8.8 and hemoglobin 1.2-1.8 gm % 
were investigated. Only veronal buffer 0.06 u, and 
pH 8.8 and hemoglobin concentration of approxi- 
mately 1.5 gm % gave good separation and re- 
producibility of all the mixtures in the moving 
boundary method. Time required for separation 
in veronal is less than one-half that in cacodylate 
buffer, With 3-5 \ of a 4-8 gm % hemoglobin solu- 
tion this buffer was best for paper electrophoresis. 
(Cacodylate buffer was not used in the paper 
electrophoresis method.) In cacodylate buffer a 
hemoglobin concentration of 1.75 % is superior 
to lower hemoglobin concentrations. Veronal 
buffer is better than phosphate in the ranges 
studied. (Aided by a grant from the Herbert 
Herff Foundation.) 


886. A new iron-containing tetrapyrrole. 
Martin Morrison* AND ELMER Stotz. Dept. of 
Biochemistry, Univ. of Rochester School of Medi- 
cine and Dentistry, Rochester, N. Y. 

In our studies of the prosthetic groups of hemo- 
proteins, a new hemin was isolated. This iron- 
containing tetrapyrrole gives a reduced pyridine 
hemochromogen whose visible and soret spectra 
with maxima are in the same positions as proto- 
hemochromogen. Its great solubility in non-polar 
solvents provides the means of separation from 
other hemin compounds. This hemin was originally 
isolated from an acid acetone extract of pig 
heart, but subsequent investigations have shown 
it to be present in most mammalian tissues. The 
chromatographic technique of Morrison and 
Stotz (Federation Proc. 12: 249, 1953) was used in 
the purification of this hemin. The pure compound 
is free of phospholipid and does not contain any 
amino acid residues. Chemical tests indicate that 
this hemin does contain an aliphatic chain moiety. 
These observations are confirmed by the infra red 
spectra of this compound. The structure of the 
aliphatic grouping attached to the tetrapyrrole is 
now being investigated. A survey of the various 
known hemoproteins has been made in an attempt 
to determine the hemoproteins from which this 
hemin was extracted. The hemin is not the same 
as those isolated from hemoglobin or catalase 
but it can be isolated from a preparation con- 
taining the components of the succinoxidase 
system, though not from cytochrome c or from a 
cytochrome oxidase preparation. 


887. Formation of a protein-bound metabolite 
of estradiol-16-C" in a rat liver homogenate 
system. GERALD C. MUELLER AND ILsE L. 
RiEGEL.* McArdle Memorial Lab., Univ. of 
Wisconsin Med. School, Madison. 

The incubation of estradiol-16-C™ in fortified rat 
liver homogenate systems results in the incorpora- 
tion of a significant portion of the radioactivity 
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into the protein residue. The controlling reactions 
in this process are enzymatic. For maximal binding 
of an estradiol metabolite to protein an oxidizable 
substrate (an electron donor), triphosphopyridine 
nucleotide and oxygen are required in optimal 
amounts. Diphosphopyridine nucleotide will sub- 
stitute only partially as the electron carrying 
coenzyme. In the absence of the latter the con- 
version of estradiol to estrone is prevented. No 
evidence for the involvement of adenosinetri- 
phosphate or other high energy phosphate com- 
pounds in the binding process has been obtained. 
The process is inhibited by low levels of cyto- 
chrome c, methylene blue, antimycin A or anerobic 
conditions; low concentrations of cyanide or 
azide increase the extent of binding. These studies 
suggest an initial oxidative or peroxidative attack 
on the estradiol molecule with subsequent binding 
of the newly formed metabolite to protein ac- 
ceptors. A highly stable linkage is formed from 
which combination a variety of cleaving pro- 
cedures have failed to release the original estrogen 
or a physiologically active metabolite. The pos- 
sible implication of the binding process in the 
mechanism of action of estrogens is discussed. 


888. Functional status of single autotrans- 
planted kidneys in the dog. JoserH E. Mur- 
RAY, * STANLEY LANG* AND BENJAMIN F.. MILLER. 
Peter Bent Brigham Hosp. and Harvard Med. 
School, Boston, Mass. 

Previous reports in the literature pertaining 
to autotransplanted kidneys in dogs indicate that 
autotransplanted kidneys in the neck region show 
certain abnormalities in function. W. J. Dempster 
and F. Watson (J. Physiol. 114: 28, 1951) state 
that such kidneys are unable to concentrate urine 
and that glomerular filtration rate and renal 
plasma flow are lower than normal. Dogs bearing 
single autotransplanted kidneys in the pelvic 
region have been prepared in this laboratory. 
These animals have survived longer than 1 yr. 
after operation. The ability to concentrate urine 
by such kidneys has not been lost. Specific grav- 
ities of 1.040-1.060 can be obtained by 24-hr. 
water deprivation. Glomerular filtration rate and 
renal plasma flow appear to be higher than normal, 
suggesting that compensatory hypertrophy has 
taken place. On the other hand, the observation 
by Dempster and Watson that the autotrans- 
planted kidney does not respond as effectively as 
the normal to a water load was confirmed in the 
present group of animals. Detailed data on the 
functional capacities of these autotransplanted 
kidneys will be presented for discussion. 


889. Abnormality in blood electrolyte patterns 
with injury to the brain. SAMUEL NATELSON. 
Biochemistry Dept., Rockford Memorial Hosp., 
Rockford, Ill. 
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Evidence is presented to support the thesis that 
the concentration of plasma sodium and chloride 
ions and.the pH of the plasma is controlled by a 
particular portion of the brain, most probably 
within the hypothalamic area. Chronic alkaline 
blood pH aggravated by administration of saline 
solutions is observed in humans with injury to 
this portion of the brain. Urine and secretions 
from the alimentary tract have an abnormally 
high chloride to sodium ratio which probably 
accounts for the chronic alkalosis. Alkalosis re- 
sults in an increased secretion and excretion of 
fluids resulting in a vicious cycle. The greater the 
volume of fluid output, the more alkaline the pu. 
The more alkaline the pH, the greater the fluid 
output. NH,Cl is effective in controlling blood px 
and total output. Pitressin Tannate solution 
intramuscularly also lowers the output and blood 
pH. A transient or persistent severe hypernatremia 
and hyperchloremia of the plasma is sometimes 
observed preceding the development of the chronic 
alkalosis syndrome. The hyperchloremia and 
hypernatremia does not always respond to ad- 
ministration of hypotonic fluids. Conversely a 
condition is demonstrated of hyponatremia and 
hypochloremia which does not respond to hyper- 
tonic saline solutions, edema resulting without 
increase of sodium and chloride levels. A diabetes 
insipidus like syndrome (large urinary output 
of low specific gravity, excessive thirst) is some- 
times found associated with the hyperchloremia 
and hypernatremia. Thus injury to the hy- 
pothalamic area may result in any one or combina- 
tion of the 3 distinct syndromes, namely, the 
chronic alkalosis, hypernatremia and _hyper- 
chloremia, and diabetes insipidus like syndrome. 


890. Terminal groups of components of the 
trypsin system. Hans NEuRATH AND Ear. W. 
Davis.* Dept. of Biochemistry, Univ. of Washing- 
ton, Seattle. 

Previous studies have shown that trypsinogen 
and DFP-trypsin differ in their respective single 
N-terminal groups (Rovery et al. Biociim. 
Biophys. Acta 9: 702, 1952) and that in the n: tive 
state, both proteins are unreactive toward car- 
boxypeptidase, in contrast to acid-denat ured 
DFP-trypsin which yields lysine as the principal 
reaction product (Davie AND Neuratu, J. 1m. 
Chem. Soc. 74: 6305, 1952). In the work repo ted 
herein, end group analysis was extended to the 
soybean trypsin inhibitor (STI) and to the in- 
hibitor-trypsin compound (STI-T). Using di- 
nitrofluorobenzene and carboxypeptidase, re- 
spectively, for end group analysis, STI was found 
to contain one N-terminal aspartic acid (or 
asparagine), and one C-terminal leucine er 
24,000 molecular weight unit. This single term:nal 
carboxyl group is apparently not involved in 
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try sin-inhibitor interaction since the crystalline 
ST|-T also yielded only leucine as a C-terminal 
group per 48,000 molecular weight unit. Further- 
more, enzymatic analyses showed that STI after 
renioval of the C-terminal leucine had undimin- 
ishd inhibitory activity toward trypsin. Further 
an: |yses on the peptide liberated during activation 
of trypsinogen (Davie AND NeuratuH, Biochim. 
Biophys. Acta 11: 442, 1953) demonstrated valine 
to occupy the N-terminal position, lysine and 
asp:rtic acid being the only other amino acid 
constituents. Detailed data on the structure of 
this peptide will be presented. (Aided by contract 
between the Office of Naval Research, Dept. of 
the Navy, and the University of Washington, 
contract NONR-477-04.) 


891. Mixture of hydrocarbons from beef 
brains. Haroitp J. NicHoLas* AND RosBeErt C. 
HILTIBRAN (introduced by C. E. Granam). 
Dept. of Biochemistry, Univ. of Kansas, Lawrence. 
The isolation and characterization of oily 

hydrocarbons present in a _ non-saponifiable 
fraction from beef brains has been continued. 
A preliminary report of this work has been pre- 
sented (American Chemical Society, Abstracts 
124th Meeting, September, 1953). The present 
investigation was designed primarily to examine 
an unsaturated, unstable constituent possessing a 
lemon-like odor. Fresh beef brains were thoroughly 
extracted with acetone. A small part of the hydro- 
carbon mixture was obtained from this extract 
after separation from water and cholesterol. Most 
of the hydrocarbon fraction, however, was as- 
sociated with chloroform extractives (principally 
phospholipides) which remained in the tissue 
after the acetone extraction. Exhaustive extrac- 
tion of the chloroform extractives with acetone 
yielded a solution from which cholesterol was 
removed by repeated recrystallizations. The 
mother liquor from these crystallizations con- 
tained the major portion of the oily hydrocarbons, 
which were obtained in crude form by saponifica- 
tion and chromatography on alumina. In previous 
work the unexpected instability of a constituent 
with a lemon-like odor prevented determination of 
molecular size. The present investigation confirms 
the presence of at least one low-molecular weight, 
uns:turated hydrocarbon in beef brain. Data 
leading to the characterization of the compound 
will be presented. 


892. Site of acidification of urine in the dog’s 
kidney. T. Freperick NIcHOLSON (introduced 
b» Watrer R. CampBE.L). Dept. of Pathological 
Ciemistry, Univ. of Toronto, Toronto, Canada. 

I; the course of experiments on the effect of 
wni!teral proximal tubular damage produced by 
sodiim tartrate it was found that the urine from 
the damaged kidney was always less acid than 
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that from the normal kidney. As there was no 
reduction in the amount of phosphate excreted it 
was felt that this indicated that the proximal 
tubule might play a part in the acidification of 
the urine. To confirm this postulate the experi- 
ments of MacCaLLuMmM AND CAMPBELL (Am. J. 
Physiol. 90: 439, 1929) were repeated. It was found 
that the formation of Prussian blue from injected 
ferric ammonium citrate and sodium ferrocyanide, 
which takes place only in an acid medium, oc- 
curred in the proximal tubules and particularly 
on the brush border. Further, when sections from 
frozen-dried preparations of kidneys, from acidotic 
dogs, were treated with Tépfer’s reagent there 
was a distinct reddish reaction at the brush 
borders of the proximal tubules indicating marked 
acidity in this region. 


893. ATP-creatine transphosphorylase: ki- 
netic and equilibrium studies. LAFAYETTE 
H. Nopa,* STEPHEN A. Kusy* anp Henry A. 
Larpy. Enzyme Inst., Univ. of Wisconsin, 
Madison. 

Crystalline ATP-creatine transphosphorylase 
has been isolated in good yield from rabbit skeletal 
muscle (Federation Proc. 12: 234, 1953). The 
crystalline enzyme satisfies the following criteria 
of homogeneity: electrophoresis, sedimentation, 
solubility, diffusion, resistance to further frac- 
tionation and enzymatic purity. The kinetics of 
the enzymatically catalyzed reaction, ATP + 
Cr = ADP + Cr ~ P, have been studied in both 
directions. The reaction is strikingly dependent 
on [Mgt*]. The data indicate that Mg-complexes 
of ATP and ADP are the active substrates, 
whereas the uncomplexed forms are inactive. The 
pH optimum for the forward direction is 8.8-9.0 
and for the reverse direction 6.9-7.0. The energy 
of activation has been calculated to be 11 and 
14 Cal/mole for the forward and reverse directions 
respectively. Michaelis constants at 30° have been 
calculated to be 5 X 1074, 16 X 107, 8 X 107 
and 5 X 10-3 moles/l. for ATP, Cr, ADP and 
Cr ~ P respectively. The turnover number at 38° 
in moles/min/mole (80,000 gm) enzyme are 25,000 
for the forward and 150,000 for the reverse re- 
action. The nature of the inhibition of the forward 
reaction by ADP has been interpreted in terms 
of 2 active sites on the enzyme—one for the Mg- 
complexes of ATP or ADP and one for Cr or 
Cr ~ P. The apparent equilibrium constant, 
K’ = I = varied greatly with [Mgt*] 
and may be explained in terms of Mg-complex 
formation of the reactants. K’ varies with px but 
is only slightly influenced by change of tempera- 
ture or change of ionic strength. K’ is independent 
of the enzyme concentration over a 2,000 fold 


range. 
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894. Factors affecting exchange of formate 
with pyruvate-carboxyl by phosphoroclastic 
reaction. G. Davip Nove.uii, Howarp GEstT 
AND Lester O. Krampitz. Dept. of Micro- 
biology, School of Medicine, Western Reserve 
Univ., Cleveland, Ohio. 

Pyruvate is rapidly utilized by sonic extracts of 
aerobically-grown E. coli 26 in phosphate buffer 
at pH 8.0. Under optimal conditions, pyruvate 
disappears at a rate of approximately 1 wm/min. 
at 37°C. The rate of pyruvate consumption de- 
creases disproportionately upon dilution of the 
extract. The activity is inhibited by Tris buffer 
and the inhibition is relieved by phosphate. 
The pathway of pyruvate metabolism is regulated 
by both substrate and enzyme concentrations. 
For example, with 0.01 m pyruvate and low en- 
zyme concentration the major pathway is the 
dismutation reaction; whereas, a 3-fold increase in 
enzyme level shifts the pathway to the phos- 
phoroclastic reaction. At the higher enzyme level, 
the metabolism of pyruvate can be shifted back 
to the dismutation type by increasing the sub- 
strate concentration to 0.05 m. Although the pre- 
dominant reaction under the latter conditions 
(anaerobic) is dismutation, the phosphoroclastic 
reaction is still operative as evidenced by a rapid 
incorporation of C'!* formate into pyruvate 
carboxyl. Even though the rate of pyruvate 
utilization via the dismutation system is es- 
sentially the same under aerobic and anaerobic 
conditions, the formate exchange reaction is 
almost completely inhibited by the presence of air. 


895. Cobalt activation of a cell-free bacterial 
pyrophosphatase. Evetyn L. OGINSKY AND 
HELEN L. RumBavueGH (introduced by W. W. 
Umsreit). Merck Inst. for Therapeutic Research, 
Rahway, N. J. 

An enzyme hydrolyzing inorganic pyrophos- 
phate obtained cell-free from Streptococcus faecalis 
by ultrasonic oscillation, or by water extraction 
of acetone dried preparations, has been found to 
require both Co** and histidine for maximal 
activity. Mn** and Zn** exert some stimulation 
of the enzyme, but are much less effective than 
Co*+* at comparable concentrations. Enzymatic 
activity in the presence of Co** and histidine is 
inhibited by Cu*+t+, Hgt*+, Fet*+ and Zn*t, and 
unaffected by Nit*+, Mgt*, Ca**, or Mnt*. The 
histidine requirement can be replaced by the 
following compounds in order of decreasing 
effectiveness: cysteine, lysine and histamine, but 
a variety of other amino acids show only slight 
activity. Vitamin By is inactive. None of the 
common enzyme inhibitors exerts any effect on 
this enzyme. The enzyme is present in several 
microorganisms, and is particularly high in the 
lactic acid bacteria. 
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896. Nucleic acid content of cell fractions 
from adult and fetal human liver. P. §, 
OLMSTED AND C. A. VILLEE. Dept. of Bioloyical 
Chemistry, Harvard Med. School, Boston, Mass. 
Adult and fetal human liver was homogenized 

in 0.25 m sucrose and the cell fractions were 

separated by differential centrifugation. Each cell 
fraction was then extracted successively to isolate 
the lipid, acid soluble, ribonucleic acid (RNA), 
desoxyribonucleic acid (DNA) and protein com- 
ponents. Each RNA fraction was then hydrolyzed 
and the resulting nucleotides were separated by 
chromatography on an anion exchange resin 
column and measured by UV absorption. The 
nucleotides were identified by their complete UV 
absorption spectra in acid and alkaline solution, 

Phosphorus, pentose and UV absorption measure- 

ments were made on each fraction, providing 3 

independent estimates of the nucleic acid present. 

Fetal liver contains more DNA and less RNA 

and lipid phosphorus than adult rat liver. In all 

tissues the microsomes were especially rich in 

RNA. Both rat and human RNA are rich in 

guanylic and cytidylic acids compared to adenylic 

and uridylic. Human liver, both adult and fetal, 
contains a greater proportion of guanylic and 
cytidylic acids than rat liver. In rat liver the 
nucleus and cytoplasmic fractions have essentially 

the same ribotide ratios; human liver contains 3 

types of RNA with different ribotide ratios: one 

in the nucleus, one in mitochondria and micro- 
somes, and one in the supernatant fraction. 

Human liver mitochondria and microsomes show 

no change in nucleotide composition from fetal to 

adult cells, but both nuclear and supernatant 

RNA’s have less guanylic and cytidylic acids 

relative to adenylic in adult cells. These results 

do not bear out the hypothesis that RNA is 
synthesized in the nucleus and migrates to the 
cytoplasm. 


897. Hepatic lipoproteins. RoBEert E. (:.soNn 
AND JOHN R. JABLONSKI*. Dept. of Biochen.istry 
and Nutrition, Grad. School of Public H:alth, 
Univ. of Pittsburgh, Pittsburgh, Pa. 

An investigation of lipoproteins in tissues «(her 
than the blood has been undertaken in our | ibo- 
ratory. This communication describes prelim ary 
data obtained in a study of liver tissue. Num. ous 
techniques of homogenization and differc tial 
centrifugation have been tried in order to s' ‘ure 
undenatured lipoprotein extracts from rat ver. 
The most satisfactory procedure in our han: ; to 
date has been the homogenization of fresh | ver 
at 0° C in dilute phosphate buffer with a W ing 
blendor followed by centrifugation at 10,000 pm 
to remove organelles and cellular debris. [he 
supernatant obtained by this method was | /ien 
subjected to low temperature-ethanol fract)14- 
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tio’ according to a scheme similar to that used by 
Coin et al. (J. Am. Chem. Soc. 72: 465, 1950) 
for the fractionation of serum proteins. All 
fra: ‘ions precipitated at —5° C with amounts of 
alc hol up to 35% contained bound lipid which 
cou'd be extracted with hot alcohol:ether but 
no! with ether alone. Lipid could also be liberated 
fro: those fractions by trypsin digestion. The 
fraciion obtained by addition of alcohol to the 
20°, level contained the most lipid and could be 
red:ssolved in 0.05 m phosphate buffer at 0° C. 
When examined in the Spinco analytical ultra- 
centrifuge at 56,100 rpm, ['/2 = 0.13 and pu 7.2, 
this fraction contained several distinct sedimen- 
tating but no flotating boundaries. Livers from 
rats given C1!4-glucose to demonstrate hepatic 
lipogenesis showed radioactive lipid distributed in 
all lipoprotein fractions studied. 


898. Metabolic studies on E. coli 113-3. LEo J. 
OrrEy* AND LovuIsE J. DANIEL. Dept. of Bio- 
chemistry and Nutrition, Cornell Univ., Ithaca, 
N.X. 

Oginsky et al. (J. Bact. 61: 581, 1951) reported 
that Bis increased the rate of oxidation of fatty 
acids and Krebs’ cycle intermediates by aged cells 
of E. coli 113-3. This effect of Biz has been repeated 
using acetate as substrate. The oxidation of 
glucose by glucose-grown cells was not affected 
by By, nor was there the delay in oxidation shown 
with acetate. When the mutant was grown on 
media in which acetate replaced glucose as the 
major carbon source, the stimulating effect of Bie 
on acetate oxidation was abolished. Fluoroacetate 
was used as an inhibitor, in order to study the 
pathway of acetate oxidation in this organism. 
Fluoroacetate decreased acetate oxidation in both 
the glucose- and acetate-grown cells. Larger 
amounts of fluoroacetate were required for sig- 
nificant inhibition of glucose oxidation. The 
addition of By prevented to a large extent fluoro- 
acetate inhibition of acetate and glucose oxidation 
by both types of cells. The effect of Biz on several 
enzymes in cell-free extracts will be discussed. 


899. Uridinediphosphate derivatives in Staph- 
ylococcus aureus treated with crystal 
violet or various antibiotics. JAMES T. PARK 
(introduced by CATHARINE 8. Rose). Chemical 
Corps Biological Lab., Camp Detrick, Frederick, 
Md. 

Ii has been reported (J. Biol. Chem. 194: 885, 
195.) that penicillin-treated S. aureus accumulated 
3 co npounds each containing uridine-5’-pyrophos- 
pha 'e (UDP) bound to an unidentified sugar which 
had the properties of an N-acetylamino-uronic 
aci’ (AU). In addition, one compound contained 
alaiine (A), and the third compound a peptide 
(PI! P) bound to AU. It has now been found that 
cry tal violet or aureomycin, added to growing 
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S. aureus at 25 times the minimum inhibiting 
concentration, causes marked accumulation of 
UDP derivatives. Aureomycin-treated cells con- 
tain the same 3 compounds, UDPAU, UDPAUA, 
and UDPAUPEP, found in penicillin-treated 
cells. Crystal violet-treated S. aureus were found 
to accumulate mainly UDP and UDP-N-acetyl- 
glucosamine (UDPAG), although UDPAU also 
accumulates. No UDPAU derivatives containing 
amino acids were detected. UDP-glucose (UDPG) 
is present in small amounts only. Chloromycetin 
also had a measurable effect on UDP accumulation 
which was quantitatively much lower than that 
with penicillin, aureomycin or crystal violet. 
The following compounds produced just detectable 
or no accumulation of UDP derivatives in S. 
aureus: Streptomycin, Terramycin, Magnamycin, 
Neomycin, malachite green, brilliant green, and 
sodium fluoride. The UDP derivatives were 
isolated by elution from Dowex 1 (2% cross 
linkage) formate columns with continuously 
increasing concentrations of formic acid-am- 
monium formate at pH 3. The compounds were 
eluted in the following order: uridylic acid, 


UDPAUPEP, UDPAG, UDPG, UDPAU plus 
UDPADA. 
900. Liver fructokinase. Rospert E. Parks 


(introduced by G. W. KippErR). Enzyme Inst. 

Univ. of Wisconsin, Madison. 

Vestling et al. (J. Biol. Chem. 185, 789, 1950) 
and Cori et al. (Biochem. and Biophys. Acta 7: 
304, 1951) have reported that fructokinase ac- 
tivity in liver homogenates is much greater under 
aerobic conditions with an oxidizable substrate 
than under anaerobic conditions. Moreover under 
anaerobic conditions the amounts of fructose 
phosphorylated in a given time are not propor- 
tional to the amount of enzyme added. This made 
assay of the enzyme highly unsatisfactory and 
purification difficult. Depletion of ATP has been 
ruled out as an explanation of this phenomenon. 
In order to test the possibility that formation of 
ADP was responsibie for inhibition of the enzyme, 
creatine phosphate and purified ATP-creatine 
transphosphorylase (Federation Proc. 12: 234, 
1953) were added in non-limiting amounts. This 
system converts ADP as rapidly as it is formed 
to ATP. These additions have resulted in a 
marked stimulation of fructokinase activity and 
proportionality between fructose uptake and 
fructokinase addition. Using this system for 
assay during purification, fructokinase has been 
concentrated more than 250-fold from beef liver 
by isoelectric removal of particulate elements, 
salt fractionation, heat denaturation and alcohol 
fractionation. Details of the purification pro- 
cedure and the results of kinetic studies including 
the effect of metalic ions will be presented. 
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901. Hydrolysis of leucineamide, leucylglycine 
and leucylglycylglycine by peptidases. 
EvizaBetH K. PATTERSON AND Hextaa M. Lane 
(introduced by Mary A. Bennett). Lankenau 
Hosp. Research Inst. and Inst. for Cancer Re- 
search, Philadelphia, Pa. 

Previous work using Linderstrgm-Lang and 
Holter micromethods has shown that leucine- 
aminopeptidase is present only in relatively low 
concentration in 30% glycerine phosphate buffered 
extracts of mature larval salivary glands of 
Drosophila melanogaster. Since purification is not 
feasible with the material available, the following 
additional data were obtained using whole glands 
and extracts. Although these results must be 
subject to cautious interpretation, they suggest 
that more than one enzyme is acting on the sub- 
strates in question. At px 7.6, 40°C, the rates of 
hydrolysis of t-leucineamide (LA), .L-leucyl- 
glycylglycine (LGG), and L-leucylglycine (LG) 
are in the ratio 1:5:16. In the presence of .002 m 
MnCk, the ratio becomes 3:6:11, respectively, 
the splitting of LA being activated 200%, that 
of LGG 20%, while that of LG is inhibited 30%. 
Citrate (0.01 m) has no effect on the splitting of 
LG but completely inhibits that of LA. Pre- 
extraction of the glands with 100% acetone leaves 
the activity toward LA unchanged but inhibits 
LG hydrolysis 70%. LGG without Mn** is split 
at about the same rate as triglycine. In the pres- 
ence of either Cot*, Fet+, or cysteine, LG hy- 
drolysis proceeds at rates differing from those of 
alanylglycine, glycylglycine or glycylleucine. 
These data suggest the presence in the salivary 
glands of not only the typical Mn**+-activated 
leucineaminopeptidase, but also a LG splitting 
dipeptidase and possibly a tripeptidase accounting 
for most of the LGG hydrolysis. However, the 
separate nature and specificity of the enzyme or 
enzymes splitting LG and LGG cannot be de- 
duced from these data. 


902. Metabolism of methionine in the intact 
rat. M. V. PATWARDHAN (introduced by PauLS. 
Lavik). Dept. of Biochemistry, Western Reserve 
Univ. Med. School, Cleveland, Ohio. 

Marshall and Friedberg have reported the in- 
corporation of the C'* of 2-C'4-pi-methionine 
into lactate and aspartate in mice largely in the 
non-carboxy] carbons. This type of labeling would 
be produced by the metabolism of methionine to 
formaldehyde and pyruvate via a-keto-y-hydroxy- 
butyric acid. The formation of a-keto-y-hydroxy- 
butyric acid from formaldehyde and pyruvate in 
liver has been observed by Hift and Mahler. To 
test the occurrence of this pathway, the forma- 
tion of formaldehyde from the 4-carbon of methio- 
nine has been studied with 4-C'*4-methionine by 
determining whether the C' is incorporated into 
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the 6 carbon of serine and choline methyl] groups. 
There was no _ incorporation although an 
equivalent dose of Me-C'‘-methionine possessing 
the same specific activity introduced considerable 
C14, This indicated that the conversion of the 
carbon chain of methionine to formaldehyde and 
pyruvate does not occur in the rat. A subsequent 
experiment in which the labeling of liver glycogen 
produced by 2-C'‘-methionine was studied in- 
dicated that a mechanism for the incorporation 
of the 2-C of methionine into the non-carboxy] 
carbons of lactate and aspartate does not occur in 
this animal since the labeling was confined to the 
3,4-positions. The labeling of liver glycogen by 
2-C" 3-C™, and 4-C4-pL-methionine was consistent 
with the oxidation of the 2, 3 and 4 carbons of pL- 
methionine solely over the pathway of propionic 
acid catabolism since the relative specific activi- 
ties of the glycogen carbon atoms were similar to 
those which have been shown to be produced by 
propionic acid labeled in the corresponding 
positions. (4-C'4 (1, 6: 1480; 2, 5: 1500; 3, 4: 316), 
3-C!4 (1, 6: 270; 2, 5: 305; 3, 4: 71), 2-C™ (1, 6: 2; 
2, 5: 3; 3, 4: 232).) 


903. Paper electrophoretic separation of the 
carbohydrases of Aspergillus oryzae. Joun H. 
Pazur (introduced by R. E. Feeney). Dept. of 
Biochemistry and Nutrition, Univ. of Nebraska 
College of Agriculture, Lincoln, Nebr. 
Extracts of the mold Aspergillus oryzae have 

been shown to contain enzymes with transgly- 

cosidic activity (J. Biol. Chem. 196: 265, 1952; 199: 

217, 1952) as well as hydrolytic activity. With the 

view of separating the enzymes responsible for the 

activities, we have subjected a solution of A. 

oryzae to electrophoresis on paper strips (J. Gen. 

Physiol. 35: 89, 1951). The electrophoresis was 

carried out at room temperature for 24 hr. in 

barbital buffer of px 8.3 and of ionic strength 0.1 

at a potential of 170 D.C. volts and a current of 

1 ma. Amylase, invertase, maltase, transfruc- 

tosidase and transglucosidase activities were de- 

termined for each cm segment of the finished p:per 
strip. The results of the assays showed the follow- 
ing distribution of activities: amylase 24-31 cm, 
invertase 16-23 cm, transfructosidase 16-23 cm, 
maltase 11-19 cm and transglucosidase 11-1! cm. 

The electrophoretic separation has been uti'‘ized 

for the purification of the carbohydrases ¢! A. 

oryzae. Studies on the mechanism of action of 

these enzymes are in progress in our laboratory. 


904. Conversion of estradiol-178 to estrone 
and of pregnenolone to progesterone by 
homogenates of human placental tis-ue. 
W. H. Peartman, Emity Cerceo* anp M!.LI- 
cENT THomas*. Dept. of Biochemistry, Jeffe:son 
Med. College, Philadelphia, Pa. 

Five mg. of estradiol-17 6 were incubated {or 3 
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hr. it 37° with 75 ml of a placental homogenate 
buficred at pH 7.4 and containing 1% nicotinamide 
and 0.08% DPN; gas phase, air. Optical density 
meu-urements at 280 mu of the ketonic phenolic 
frac:ion indicated a yield of 38%, 75%, and 24% of 
estrone (expts with 3 different placental prepar- 
ations); estrone (and the acetate) was subse- 
quently isolated and identified by mixed m.p. 


‘determination. Also demonstrated was the con- 


version of pregnenolone to progesterone under 
simiiar experimental conditions; crystalline 
progesterone was isolated in 12% yield in a large- 
scale experiment. Dehydroisoandrosterone serves 
equally as well as pregnenolone as a substrate in 
the formation of a,f8-unsaturated ketones, ac- 
cording to optical density measurements at 240 
my, but cholesterol is not appreciably attacked 
although it too is a A5-36 hydroxysteroid. The 
significance of these findings will be discussed in 
connection with the role of the placenta as a major 
organ in the elaboration of progesterone and 
estrogens during human pregnancy. 


905. Action of rat liver on 2-acetylamino- 
fluorene. Joun H. Petrers* anp Hetmut R. 
GuTMANN. Radioisotope Lab., V. A. Hosp., 
Minneapolis, Minn. and Dept. of Physiological 
Chemistry, Univ. of Minnesota Med. School, 
Minneapolis, Minn. 

Rat liver slices or homogenates in an oxygenated 
Ringer-phosphate-glucose medium deacetylated 
the carcinogen, 2-acetylaminofluorene. Spectro- 
photometric analyses indicated 10% deacetylation 
by slices and 61% by homogenates. Removal of 
the acetyl group did not occur with boiled tissues 
or in the absence of oxygen. The presence of 
glucose was not obligatory. 2-Aminofluorene 
was identified in the incubation mixtures by 
paper electrophoresis and following incubation 
with 2-acetylaminofluorene-9-C!* by carrier ex- 
periments. Five to 10% of labeled 2-acetylamino- 
fluorene was converted to 2aminofluorene by 
homogenates. In addition to deacetylation, liver 
slices were found to hydroxylate 2-acetylamino- 
fluorene to yield 2-hydroxy-7-acetylaminofluorene 
which was identified by paper chromatography 
and, after conversion to 2-amino-7-hydroxy- 
fluorene, by paper electrophoresis. The hydroxyl- 
ation reaction did not take place in unfortified 
homogenates. Approximately 3% of the radio- 
activity of carbon-14 labeled 2-acetylaminofluo- 
Tene was found to be fixed to rat liver slices and 
2% to soluble proteins precipitable from the super- 
hatunt by trichloroacetic acid. The specific radio- 
activity (epm/mg) of the protein precipitated 
fron, the supernatant was 6 times greater than 
that. of slice protein. Continuous extraction by 
boiling organic solvents and dissolution and re- 
prec.pitation of the radioactive protein followed 
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by extraction with boiling solvents did not change 
the specific radioactivity. This indicates in 
vitro binding of the carcinogen (or of a metabolite) 
to liver protein. When homogenates were incu- 
bated with comparable amounts of labeled 2- 
acetylaminofluorene binding was approximately 
only one half of that found with slice protein. 


906. Chromatography of serum on cellulose 
ion exchangers. ELBERT A. PETERSON* AND 
HersBert A. Soper. Natl. Cancer Inst., NIH, 
Bethesda, Md. 

Recent reports of successful chromatography of 
proteins on ion exchange resins have, in general, 
been limited to relatively stable, low molecular 
weight proteins under conditions where sorption 
must have occurred only at the surface of the 
resin particle. Anion- and cation-exchangers pre- 
pared from a-cellulose in this Laboratory by in- 
corporating diethylaminoethyl, carboxymethyl, 
or phosphate groups were found to possess high 
capacity for reversible adsorption of protein. 
These absorbents, containing 0.2-2 mEq/gm of 
available acidic or basic groups, have permitted 
adsorption and elution of proteins from pH 5-8.5 
and in salt concentrations of 0.005-1 mM. Frontal 
and gradient elution analyses of serum have been 
performed with phosphate buffers and NaCl. 
Components with electrophoretic mobilities of 
y-globulins were the first to be eluted from anion- 
exchangers and the last from the cation type. The 
reverse behavior was shown by components with 
albumin characteristics. Successive chromatog- 
raphy on the anion- and cation-exchangers, of 
material which appeared in electrophoresis as two 
substances with y-globulin mobilities, has re- 
sulted in the recognition of at least five distinct 
chromatographic components. Analysis of effluent 
fractions by optical density, electrophoresis and 
ultracentrifugation has indicated that the re- 
solving power of these cellulose ion exchangers 
was considerably greater than that of conventional 
electrophoresis. Some of the applications of the 
adsorbents to the chromatographic separation and 
purification of enzyme activities from various 
tissues will be discussed. 


907. Creatine phosphate levels following ad- 
ministration of insulin to rats. Ruta D. 
PEeTERSON*, CiarissA H. Beatty, Ros—E Mary 
Bocex* anp Epwarp 8. West. Dept. of Bio- 
chemistry, Univ. of Oregon Med. School, Portland. 
Coma due to insulin shock therapy sometimes is 

resistant to treatment with glucose, and coma due 

to diabetes mellitus may be resistant to treatment 
with glucose and insulin. A possible explanation 
of this resistance in both conditions is as follows. 

Phosphorylation is required for the utilization of 

glucose. If the high energy phosphate reserve is 

decreased below a certain level phosphorylation is 
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deficient and utilization of glucose is deficient re- 
gardless of adequate glucose and insulin. There- 
fore, it seemed of interest to determine whether 
or not the administration of large amounts of 
insulin depletes creatine phosphate in the stri- 
ated muscle of the rat. Seven normal rats were 
injected with 16 units of insulin each. There was 
no significant change in the creatine phosphate 
values, either within a 20-min. period, or just as 
the animals became comatose. Alloxan diabetic 
rats, with nonfasting blood glucose levels above 
400 mg %, likewise showed no change in the muscle 
creatine phosphate following administration of 16 
units of insulin. However the injection of insulin 
into depancreatized rats with blood glucose con- 
centrations above 400 mg % decreased the average 
muscle creatine phosphate 12 mg % in 20 min. 
(7 depancreatized rats, 8 depancreatized rats 
injected with insulin, t = 5.5). (Supported in part 
by International Minerals and Chemical Corpor- 
ation.) 


908. Characterization of pseudovitamin By 
pigments. J. J. Prirrner, D. G. CaLxkins* 
AND H. W. Drion*. Research Labs., Parke, Davis 
& Co., Detroit, Mich. 

When electrophoretically chromatographed over 
cellulose columns using the conditions of Holds- 
worth et al. (Nature, 171: 148, 1953), 9% of a crys- 


talline, microbiologically active cyano-pigment 
(y-vitamin Bya) and 1% of an amorphous, micro- 
biologically inactive cyano-pigment were separ- 
ated from y-vitamin By (Federation Proc. 11: 
269, 1952). Thirty per cent of a crystalline, micro- 


biologically active cyano-pigment (y¥-vitamin 
Bur) and 10% of an amorphous, microbiologically 
inactive cyano-pigment were separated from 
y-vitamin Bi». The crystalline pigments do not 
differ significantly in elementary composition or in 
light absorption properties. Electrophoretically 
homogeneous pseudovitamins Bi: and Bi» have 
comparable mobilities, are both 0.7 as active (L. 
leichmanii) as vitamin By, and contain adenine as 
the nucleotide base. They differ from each other in 
their crystallographic optic indices of refraction. 
Pseudovitamins Big and Biz; also have compar- 
able mobilities, are 0.2 as active microbiologically 
as vitamin Biz, and contain 2-methyladenine as the 
nucleotide base. This pair of pigments likewise 
differ in their indices of refraction. Although 
electrophoretically homogeneous, ¥-vitamin Bra 
exhibits two sets of refractive indices indicating 
crystallographic inhomogeneity. Electrophoreti- 
cally homogeneous, amorphous, microbiologically 
inactive cyano-cobalt pigments have been isolated 
in small amounts which have mobilities indis- 
tinguishable from those of y-vitamins By and 
Bisa. These microbiologically inactive pigments 
likewise contain adenine and 2-methyladenine, 
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respectively, in nucleotide linkage. When ap) lied 
to analysis of ¥-Bizs pigments in natural mixtures 
of unknown composition, electrophoretic mobility 
must apparently be accepted with caution as a 
criterion of homogeneity or identity. Deamination 
of ¥-vitamins By and Biya with nitrous acid in 
dilute acetic acid yields the corresponding hy- 
poxanthine and 2-methylhypoxanthine deriva- 
tives. The properties of these transformation 
products will be discussed, 


909. Biosynthesis of the aromatic and ribityl 
portions of riboflavin. G. W. E. Puaut anp 
Patricia L. Brospere*. Inst. for Enzyme Re- 
search, Univ. of Wisconsin, Madison. 

Certain aspects of these studies have been de- 
scribed in previous communications (Federation 
Proc. 12: 254, 1953; ACS, 124th meeting, 35C, 
1953), in which the similarity of the label pattern 
of rings B and C of riboflavin and that of the 
pyrimidine portion of purines was indicated. A 
complete symmetrical degradation procedure for 
the o-xylene portion (Ring A) was developed. 
With glucose-1-C™ and glucose-6-C“ most of the 
radioactivity of this moiety was found in the 
methyl groups and in carbons 5 + 8, while with 
CH;C“OOH it was mainly in Ce 7 and Croasss 
The methyl carbons and Cs,s were labeled twice 
as much as Cez and Cgasio. When C!4H;COOH 
was added. Cy and Cy of the ribityl portion were 
labeled when glucose-1-C'* was added, while with 
glucose-6-C" little label appeared in Cy and much 
in C;>. Under comparable conditions about two 
times as much radioactivity appeared in the 
riboflavin molecule with glucose-6-C“ as with 
glucose-1-C™. Studies are in progress to determine 
the incorporation of glucose-2-C'* into these 
positions. 


910. New substituted benzoic acid ester-type 
local anesthetics. O. J. Piexss* any L. 
REINER. Research Labs. of Wallace and Ti: rnan 
Co., Belleville, N. J. 

The anesthetic activity, irritancy and toxicity 
of salts of a series of new alkamine este’s of 
various mono- and dichlorobenzoic, mono- and 
dichloroaminobenzoic, aminonitro- and dia: .ino- 
benzoic acids will be described. The 4-ami:0-2- 
chloro compounds were superior to the comps able 
4-amino-3-chloro and 5-amino-2-chloro  om- 
pounds and 2,6-dichloro procaine was more «i tive 
but also more toxic than the 3,5-dichloropro ine 
or 2-chloroprocaine. 4-Amino-2-nitro and 2,4 
diamino compounds showed little activity and 
low toxicity. The chlorobenzoic acid esters sti lied 
were moderately active and relatively non xi¢ 
but strongly irritating and necrotizing whil the 
4-amino-2-chloro compounds were practically free 
from irritancy. The secondary alkamine e. ‘ers 
were, as arule, more active than the tertiary e: ‘ers 
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hav ing the same molecular weight. Among the 4 
iso:..ers of the butylaminoethy] esters, the second- 
ary butyl compound was the most active and not 
i ificantly more toxic than the least active and 
lea. toxic tertiary butylamino compound. The 
sec butylaminoethyl 4-amino-2-chlorobenzoate 
was 4 times as active as procaine and its sub- 
cut neous toxicity was not significantly greater. 
It « mpared favorably with lidocaine in rapidity 
of o:set, depth and duration of anesthesia. None 
of he mono propyl-, amyl- and cyclohexyl- 
ami:io esters tested were superior to this ester 
with regard to their activity/toxicity ratio. 


911. Quantitative distribution of dipeptidase 
and cytochrome oxidase in cytoarchitec- 
tonic layers of human cerebral cortex. 
ALFRED Pope AND HELEN H. Hess*. McLean 
Hosp., Waverly and Harvard Med. School, Boston, 
Mass. 

Quantitative histochemical methods for frozen 
section sampling and alternate histological and 
microchemical analysis are being used to de- 
termine the distribution of enzymes within the 
architectonic layers of human cerebral cortex. 
The material for these studies has been biopsy 
specimens excised during frontal lobotomy for 
mental illness or intractable pain. In human 
frontal isocortex alanylglycine dipeptidase 
activity is three fold that in rat iso-cortex. It is 
essentially constant throughout the cytoarchi- 
tectural layers although showing minor eleva- 
tions at the level of layers I-II, IV and Vb-VIa. 
Activity is well sustained in subcortical white 
matter. These facts suggest that neuroglial cells 
may be the principal cytological sites of pro- 
teolytic activity although it is probably present in 
nerve cell bodies as well (Porr, J. Neurophysiol. 
15: 115, 1952). Cytochrome oxidase is about one- 
tenth as active as in rat cortex. Its distribution 
pattern shows relatively low activity in layer I 
followed by high values throughout layers II-IV 
with a zone of especially high activity in layers 
IIIb-IIIe. Activity becomes progressively less 
through layers V and VI, except for a minor rise 
at the V-VI junction, and in subcortical white 
matter is about one-tenth the average value in 
grey cortex. The intracortical distribution of 
cyto-hrome oxidase is consistent with localiza- 
tion principally in the mitochondria of nerve cell 
bodies and their dendrites and probably reflects 
the -clative rates of oxidative metabolism in the 
diffe:ent cortical layers. (Aided by PHS Grant, 
MH.295.) 


912. Fractionation of brain copper proteins. 
H: ntineton Porter* AND Jorp1 Foucu. Har- 
va: 1 Med. School and Massachusetts General and 
M. Lean Hosps., Boston, Mass. 

B: vine and human brain have been fractionated 
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under copper-free conditions. Total lipid ex- 
tracts contain no copper. Copper is present in 3 
different protein fractions. Fraction I is extract- 
able with pu 4.5 0.1 m acetate buffer (or with 
water or 0.1 m sodium bicarbonate). Fraction II is 
extracted after repeatedly washing the tissue 
residue from I with water to remove electrolytes 
followed by gradual addition of sufficient 0.02 n 
HCl to bring the aqueous tissue suspension to 
pH 3.5-4.0. Both these fractions are consistent in 
yield of copper and protein and are exhaustible, 
i.e. on repeating the procedure on the tissue 
residue no additional copper or protein is ex- 
tracted. Their copper content is not diminished 
by dialysis. The distribution of tissue copper 
between these fractions is as follows (Cu as 
ug/gm fresh tissue): bovine cortex: total, 2.44; 
I, 0.92; II, 0.76: bovine white matter: total, 1.00; 
I, 0.51; II, 0.16: human cortex: total, 4.01; I, 
2.52; II, 0.91: human white matter: total, 3.47; 
I, 2.22; II, 0.41. That I and II do not account for 
all the tissue copper indicates the presence of a 
residual copper fraction (III). For cortex, its 
occurrence has been demonstrated by analysis of 
the final tissue residue (98% of tissue copper being 
recovered in the 3 fractions). In a brain with 
hepatolenticular degeneration containing 60.8 
ug total Cu/gm, I accounted for 44.2 ug. From 
bovine I, which is a protein mixture containing 
0.015% copper, a subfraction with 0.06% copper 
has been separated by fractional precipitation 
with acetone at —10°. 


913. Some in vitro effects of adrenal steroids 
on thymus mitochondria. RicHarp L. PoTTER 
(introduced by JosErpH P. CHANDLER). Atomic 
Energy Commission, Biological Effects of Ir- 
radiation Lab., Univ. of Michigan, Ann Arbor. 
Rat thymus mitochondria have been prepared 

by the technique of Schneider without attempting 

to recover mitochondria from the nuclear fraction. 

The phosphorous/oxygen ratio is 1.1-1.4 with 

succinate and 1.5-1.9 with malate. Relatively large 

amounts of adrenal steroids will inhibit phosphate 
esterification when succinate is the substrate or 
reduce both phosphorylation and oxidation when 
malate is the substrate. These effects can be in- 

creased by 1 hr. incubation at 0°C prior to the 21 

min. experimental period. Under these conditions 

50 wg of compound F per ml will inhibit phos- 

phorylation 10-50% without affecting the oxida- 

tion of succinate. If malate is the substrate both 
oxidation and the P/O ratio will be considerably 
reduced and the phosphate esterification will be 

50-100% inhibited. The effect of cortisone is less 

than the effect of compound F but Reichstein’s 

compound § is definitely more toxic than either 
compound E or F; the effect of 10 ug is readily 
detectable. The effect of these steroids is partially 





276 


prevented when magnesium (10-* M), adenosine 
diphosphate (10-* M) or versene (107? M) is 
present during the pre-incubation period. It is not 
definitely known whether the action of the steroids 
is due to their surface activity although surface 
active agents such as Tween ‘80’ and Trition 
X-100 are also deleterious to the mitochondria. 


914. Some in vivo and in vitro reactions of 
acid-soluble nucleotides. V. R. Porter, E. 
Hersert,* Y. Taxaai,* P. SrekevitTz* aNnp 
A. Brumm.* McArdle Memorial Lab., Univ. of 
Wisconsin, Madison. 

Previous work from this laboratory established 
the occurrence of the 5’-mono, di and triphos- 
phates of guanosine, uridine and cytidine. The 
role of these di and triphosphates in phosphate 
transfer has now been studied by examining the 
acid-soluble fraction of liver using extended 
gradient chromatography at short time intervals 
(1 hr. or less) after the injection of radioactive 
inorganic phosphate. The specific activities of the 
di and triphosphates in the early time periods 
approach but have never exceeded the activities 
of the corresponding adenine nucleotides. The 
question of whether the adenine nucleotides are 
ubligatory intermediates between oxidative phos- 
phorylation donors and the new nucleotides has 
been studied in rat liver homogenates and re- 
combined cell fractions. It has been found that the 
supernatant fraction from mitochondria is able to 
convert UMP to uridine, UDP and trace amounts 
of UTP in the presence of added ATP. In the 
absence of added ATP, UDP and UTP are not 
formed and the dephosphorylation of UMP pro- 
ceeds rapidly to completion. The nuclear fraction 
rapidly dephosphorylates UMP both in the pres- 
ence and absence of added ATP. The mito- 
chondrial fraction has no effect on UMP, but is 
able to phosphorylate UDP to UTP in the presence 
of ATP whether oxidation is taking place or not. 
Studies with ATP labeled with radioactive phos- 
phate have established that the oxidative phos- 
phorylation of UMP and UDP proceeds by trans- 
fer of P from ATP. Hence the evidence suggests 
that the adenine nucleotides are obligatory or 
preferential intermediates in the oxidative phos- 
phorylations studied thus far. 


915. Determination of pyridone metabolite of 
niacin. J. M. Price (introduced by E. C. 
MILLER). Cancer Research Hosp., Univ. of 
Wisconsin Med. School, Madison. 
Chromatographic studies on the urines of 

patients who received supplemental tryptophan 

suggested a means of determining N'-methy]-2- 
pyridone-5-carboxylamide, the major metabolite 
of nicotinamide in man. This pyridone was not 
absorbed on Dowex-1 (O H™-) or Dowex-50 
(H*), but other compounds which absorb ultra- 
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violet light above 280 my were removed [rom 
human urine. After passing through columns of 
these resins the samples were read at 258, 295 and 
310 my, using a Beckman Spectrophotometer, 
Values calculated from readings at 258 my were 
from 5-20% higher than those from readings at 
295 or 310 mu. Replicate samples of the same urine 
gave readings of +3% of the average at all 3 
wavelengths. Recoveries of added pyridone ranged 
from 91-101%. Other known metabolites of 
nicotinamide and tryptophan were completely 
removed from urine by the columns. Several 
compounds chemically related to N'-methyl-2- 
pyridone-5-carboxylamide, such as N-methyl-2- 
pyridone, N-methyl-2-quinolone, N-methyl-4- 
quinolone, 2-quinole and 4-quinolone likewise did 
not interfere. Since well over 90% of compounds 
absorbing ultraviolet light at 220 my were removed 
by the columns, the procedure was of value for 
isolation of the pyridone from urine. The daily 
excretion of the pyridone has been determined in 
several subjects before and after the administra- 
tion of tryptophan and several other precursors 
of the pyridone. 


916. Incorporation of P® into mononucleo- 
tide and polynucleotide components of 
pentosenucleic acid. T. D. Price, P. B. 
Hupson, L. E1ster anp I. Furter (introduced 
by H. T. Criarxe). Inst. of Cancer Research, 
Depts. of Biochemistry and Urology, Columbia 
Univ., College of Physicians and Surgeons, New 
York City. 

Vascular perfusion with orthophosphate-P® 
has been used to study biosynthesis of pentose- 
nucleic acid in excised kidneys and testes of dog 
and man. Following perfusion of 4 hr. duration, 
a consistent pattern of isotope distribution is 
found in nuclear (Nu) and cytoplasmic (Cy) 
PNA of these normal organs. The sequence of 
molar specific activity values for individual 
mononucleotides is Nu-uridylic > Nu-adenylic > 
Nu-cytidylic > Nu-guanylic > Cy-uridylic > 
Cy-adenylic > Cy-cytidylic > Cy-guisinylic. 
Departures from this sequence were restricied to 
interchange in the position of adjacent me:nbers 
of the series. Extraction of PNA from tissu:'s and 
separation of nucleotides from each othe: was 
accomplished by conventional procedures. Lith- 
ium hydroxide, 0.3 N, was routinely employ «d for 
hydrolysis of PNA in a modification o' the 
Schmidt-Thannhauser procedure designe! to 
facilitate subsequent removal of contami» ting 
phosphate-P® and inorganic salt. In ai ther 
modification, PNA at a concentration of 20 ng/ml 
was incubated with 0.3 m K;PQ, for 17 }:. at 
37° C. Potassium and phosphate were thei pre- 
cipitated with 4.5 n LiClO,. The latter procedure 
yields mononucleotides mixed with a remar'i-ably 
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high (5-35%) fraction of polynucleotides resem- 
bling those reported by Smith and Allen for yeast 
(J. Am. Chem. Soc., 75: 2131, 1953). Preliminary 
studies on these relatively alkali-stable com- 
pounds reveal no extreme difference in metabolic 
stability as judged from rate of P® incorporation. 


917. Mechanism of action of phosphoglu- 
comutase. MAYNARD E. PULLMAN* AND VICTOR 
A. Nassar. Dept. of Pediatrics, Johns Hopkins 
Univ. School of Medicine, Baltimore, Md. 
Phosphoglucomutase requires glucose-1 ,6-di- 

phosphate (G-1,6-P) as coenzyme, (CapuTro 

etal., Arch. Biochem, 18: 201, 1948). It was found 
that when crystalline phosphoglucomutase was 
incubated with glucose-l-phosphate (G-1-P) or 
glucose-6-phosphate (G-6-P) a net synthesis of 

G-1,6-P occurred, (Nassar, Mechanism of Enzyme 

Action, p. 731, McE.troy anp Guass, Johns 

Hopins Univ. Press, 1954). The following 

mechanism of phosphoglucomutase action was 

therefore postulated: 1) phosphoglucomutase 
phosphate (phosphomutase) + G-1-P — dephos- 

phomutase + G-1,6-P. 2) Dephosphomutase + 

G-1,6-P — phosphomutase + G-6-P. The va- 

lidity of this formulation has been determined 

as follows: (reaction 1) crystalline muscle phos- 

phomutase, (Nassar, J. Biol. Chem. 175: 281, 

1948) was reacted with G-1-P. The resulting 

G-1,6-P was measured either by determination 

of its coenzymatic activity with muscle phos- 

phoglucomutase, or by measuring spectrophoto- 
metrically the G-6-P liberated from G1,6-P 
following mild acid hydrolysis, using zwischen- 
ferment and triphosphopyridine nucleotide (TPN) 

with or without coupling with TPN cytochrome c 

reductase. Dephosphomutase was measured by the 

decrease in its G-1,6-P forming activity following 
dialysis to remove hexosephosphates. (Reaction 

2) dephosphomutase, prepared by exhaustive 

treatment with G-1-P followed by dialysis, was 

reacted with G-1,6-P. The resulting G-6-P was 
measured spectrophotometrically as above. The 
reverse of reaction 2 was studied by incubating 

phosphomutase with G-6-P and measuring G-l, 

6-P synthesized. 


918. N-terminal groups of normal plasma 
globulins and myeloma proteins. FRANK W. 
Purnam. Dept. of Biochemistry, Univ. of Chicago, 
Chicago, Ill. 

In accord with the well-known physical hetero- 
genity of gamma globulins, N-terminal amino acid 
analysis has recently indicated that in several 
species these proteins are heterogeneous (J. Am. 
Chen. Soc., 75: 2784, 2785, 1953). Gamma globulin 
preparations of normal, pooled human plasma 
(Fractions II, II-3 and yz) contain approximately 
1M cach of glutamic and aspartic acids and 0.15 M 
serine as amino end-groups. However, the pro- 
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portion of N-terminal glutamic is almost doubled 
in Fraction II-1,2. Similar analysis of ‘patho- 
logical’ globulins from multiple myeloma sera 
has revealed that their physical homogeneity 
usually conforms with the presence of but one 
type of N-terminal group in individual cases. 
However, like the physical properties, the nature 
of the end-group may vary with the patient. Thus, 
myeloma globulins of low mobility at pH 8.6 
contained 2 m of N-terminal leucine (or iso- 
leucine) per 160,000 gm, whereas myeloma pro- 
teins with mobility equivalent to y-globulin had 
2m of N-terminal aspartic acid. Proteins of greater 
mobility and molecular weight had both glutamic 
and aspartic acids or only glutamic (3 m/160,000 
gm) in the N-terminal position. One heterogeneous 
globulin contained alanine as an amino end-group. 
Bence-Jones proteins also vary in N-terminal 
amino acids. Several had aspartic acid as the 
major end-group (2 M/44,000 gm), but this end- 
group was absent in a crystalline specimen. This 
evidence for the elaboration of structurally dif- 
ferent proteins suggests that an aberration in 
protein synthesis occurs in this disease. 


919. Protein synthesis in multiple myeloma. 
Frank W. Putnam AND Sara Harpy*. Dept. 
of Biochemistry, Univ. of Chicago, Chicago, Ill. 
In continuation of isotopic study of protein 

synthesis in multiple myeloma (Federation Proc., 

12: 214, 1953) a patient was chosen whose serum 

contained a high proportion of a cryoglobulin with 

the mobility and molecular weight of normal y- 

globulin. The subject excreted about 10 gm of 

Bence-Jones (BJ) protein daily (Sxo = 2.1). He 

was given orally 20.9 gm of N'%H.CH.,COOH 

containing 33 atom per cent excess N™, and blood 
urine samples were taken up to 27 days. The 
cryoglobulin and BJ protein were isolated and 
characterized by electrophoresis and ultracentri- 
fugation. The glycine of each protein sample was 
separated chromatographically, and the N™ con- 
tent of the glycine and of urinary urea and am- 
monia was measured. On the 2nd day, dietary 
glycine had been incorporated into the BJ protein 
with only a 6-fold dilution. Until the 8th day the 
isotopic abundance of the BJ glycine exceeded 
that of cryoglobulin glycine and at all times it 
exceeded that of the urinary NPN. The turnover 
curve of the BJ protein closely paralleled those 
for urinary ammoniaand urea; these had a logarith- 
mic isotopic decline corresponding to a half-time 
of 1.5 days for the protein and 2.5 days for the 

NPN. This evidence for the rapidity of synthesis 

and excretion of BJ protein suggests the latter 

participates directly in the metabolic pool of 
nitrogen rather than via a plasma protein pre- 
cursor. As in the previous experiment involving 

a pathological 6-globulin, the rates of synthesis 
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of the serum proteins and the urinary protein 
appeared to be independent. 


920. Isolation of an intermediate in xanthine 
decomposition by Clostridium cylindro- 
sporum. JEssE C. RaBINowiTz AND W. E. 
Pricer, JR. (introduced by E. R. StapTman). 
NIH, Bethesda, Md. 

Cell-free extracts of Clostridium cylindrosporum 
have been shown to convert xanthine to 4-amino- 
5-carboxyimidazole when incubated under anaero- 
bic conditions at pH 9.0 (RABINOWITZ AND BARKER, 
Federation Proc. 12: 255, 1953). When the incuba- 
tion is carried out in the presence of a sequestering 
agent, a product accumulates which can be 
visualized on paper chromatograms sprayed with 
the Panly imidazole reagents. The compound has 
been isolated in crystalline form from the enzy- 
matic incubation mixture through the use of 
cation and anion exchange columns. The isolated 
product is converted to 4-amino-5-carboxy- 
imidazole when incubated with the cell extract in 
the absence of a sequestering agent, or on addition 
of Fe or Mn ions to a system containing the agent. 
The pK’ values of the isolated product determined 
from the u.v. spectra are 2.0, 4.9 and 12.2. Al- 
though the structure of the compound has not 
been proven, its elemental analysis agrees with 
that of 4-ureido-5-carboxyimidazole. 


921. Isotopic selection in neogenesis of labile 
methyl groups from mono-deuterio-, mono- 
tritio-, C-labeled methanol. JULIAN R. 
RAcHELE, Epwarp J. KucHINsKAs*, JOSEPH E. 
KNo.Li* anp MaxweE tu L. Erpinorr*. Dept. of 
Biochemistry, Cornell Univ. Med. College, and 
Dept. of Physics and Biophysics, Sloan-Kettering 
Inst. for Med. Research, New York City. 

This study demonstrates that the mode of 
labeling a multiple hydrogen-bonded carbon in a 
biological precursor with deuterium or tritium has 
a pronounced effect on the quantitative results of 
a metabolic experiment designed to show the 
fractionation of the hydrogen isotopes in vivo. 
A fractionation factor of about 1.3 was obtained 
for tritium versus deuterium when methanol 
containing CH.2D, CH:T and CH; as methyl 
groups is converted in the rat to the methyl groups 
of tissue choline and creatine. In an earlier study 
where methanol labeled with CD;, CH2T and 
CH; methyl groups was administered, the magni- 
tude of the same fractionation factor was about 3. 
Formate, isolated from urine in the present study, 
showed a fractionation factor of about 1.7 between 
tritium and deuterium. Comparison of the present 
study with earlier experiments utilizing metab- 
olites doubly labeled with radiocarbon and 
deuterium indicates that the usual procedure of 
double labeling by admixture of separately labeled 
molecular species may lead in specific cases to 
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ambiguous results, when the metabolic pathway 
involves cleavage of carbon-hydrogen bonds, 
Suitable double labeling of carbon and hydrogen 
within a single molecule of a metabolite shou'd 
minimize this ambiguity. 


922. Interaction of trypsin and ovomucoid. 
J. Sri Ram*, L. TERMINIELLO*, M. Brer* anp 
F. F. Norp. Dept. of Organic Chemistry and 
Enzymology, Fordham Univ., New York City. 
Studies on the molecular behavior and nature 

of trypsin and its egg white inhibitor, ovomucoid, 
have been in progress in our laboratories for some 
time past and were the subject of several com- 
munications. We now wish to report on the nature 
of the interaction between these 2 proteins. 
Ultracentrifugal studies show the formation of a 
single faster sedimenting complex when trypsin 
and ovomucoid are mixed in equimolecular pro- 
portions. This complex, which is stable between 
pH 7.7 and 4.7, dissociates at lower pH values and 
is virtually nonexistent at pH 2.4. The dissoci- 
ation of the complex, occurring at about pH 3.8, 
fails within the region of the isoelectric points of 
ovomucoids. Calcium ions (0.05 m CaCle) do not 
seem to affect the complex formation. However, 
a twofold or threefold increase in the concentra- 
tion of either protein in the mixture shows a 
significant difference, depending whether trypsin 
or ovomucoid is in excess. In the first case, there is 
still observed only a single sedimenting boundary 
with apparently the same sedimenting rate as the 
1:1 complex. When ovomucoid is in excess, two 
components are discernible, one with the sedi- 
mentation constant of ovomucoid and the other 
sedimenting at the rate of the 1:1 complex. This 
difference in behavior was further studied by 
means of electrophoresis, viscosity and measure- 
ments of proteolytic activity and will be discussed 
in terms of molecular shape of the complex aid its 
dissociation equilibria. That the inhibiting action 
of ovomucoid is due to its combination with iryp- 
sin is further evident from the ultraviolet absorp- 
tion spectra of the free proteins and their mix’ ure. 
In studying the interaction of the free anino 
groups of trypsin and the free carboxyl grou::s of 
ovomucoid in the formation of the complex fu: ‘her 
attention should be focused on the existen:¢ of 
more specific factors other than the simple ele: tro- 
static attraction. 


923. Isolation of naturally occurring ac°tal 


phospholipides from bovine  mu-:-le. 
Maurice M. Rapport, BERNARD Ler: =R* 
and Nicnotas Axonzo*. Div. of Labs. and 
Research, New York State Dept. of Health and 
Sloan-Kettering Inst., New York City. 
It is now recognized that the crystalline acctal 
phospholipides isolated from bovine muscle 
(Feulgen and Bersin, 1939) and bovine bain 
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(Thannhauser, Boncoddo, and Schmidt, 1951) do 
not correspond to the naturally occurring acetal 
phospholipides (Schmidt, Ottenstein and Bess- 
man, 1953) and probably result from a rearrange- 
men: occurring during the alkaline hydrolysis 
emp!oyed in the isolation. We have studied the 
fractionation of the acetal phosphatides from 
bovine muscle by adsorption of the material from 
ligroin on silicic acid followed by fractional 
elution with ethanol-ligroin and ethanol-methanol 
mixtures. Two main fractions were obtained. The 
first, eluted with 20% ethanol in ligroin, is an 
aldehyde containing phosphatide with N = 
1.66, P = 3.66, P/N = 1.00, amino N/N = 1.02. 
Since the mixture before fractionation was free of 
amino acids, this amino N may be attributed to 
ethanolamine. The second fraction, eluted with 
30% methanol in ethanol, has N = 1.73, P = 
3.76, P/N = 0.98, choline/N = ca. 0.9. The N and 
P percentages indicate the presence of two higher 
fatty acid chains per mole of P, one of which is 
probably a fatty acid, the other a fatty aldehyde. 
The structures of these phospholipides, which 
represent the naturally occurring plasmalogens, 
and their relation to the previously isolated crys- 
talline acetal phosphatides must still be eluci- 
dated. The rate of reaction and color yield of these 
substances in the fuchsin-sulfurous acid reaction 
at both 12° and 37° are much greater than that of 


the crystalline acetal phosphatide of Thann- 
hauser, Boncoddo and Schmidt and thus cor- 
respond in this respect to observations previously 
made with tissue extracts (Anchel and Waelsch, 
1944). (Supported in part by NIH, NCI Grant 
No. CS-899 (C4).) 


924. Effects of sodium potassium copper 
chlorophyllin when included in a ration fed 
to rats: growth. E.twoop F. REBER AND 
DonaLtp A. WILLIGAN (introduced by T. S. 
Hamitton). College of Veterinary Medicine, 
Univ. of Illinois, Urbana. 

This is a report on the effects of including 
sodium potassium copper chlo: ophyllin in a ration 
fed to rats. The Na K Cu chlorophyllin was in- 
cluded in the ration at a level equivalent to 1% of 
a 100% potency material and fed to 6 females. A 
control group of 6 females were fed the same 
ration except for the chlorophyllin content. 
Sprazue-Dawley strain of rats obtained at wean- 
ing » ge were used in this experiment. The control 
group of rats had an average weight gain at 10 
wk. of age of 188 gm with an efficiency of gain of 
29% and at 22 wk. had a weight gain of 256 gm. 
The rats receiving Na K Cu chlorophyllin in their 
ration had an average weight gain at 10 wk. of 
age of 192 gm. with an efficiency of gain of 28% 
and at 22 wk. of age had an average gain of 254 
gm. Che rats in the first litters of the parent gen- 
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eration fed the basal ration gained an average of 
13 gm. while those fed the basal ration plus the 
Na K Cu chlorophyllin gained an average of 18 
gm. during the first 7 days following weaning. 
Reproduction data for the parent generation for 
1 litter, hematological data from studies on blood 
samples from the parent generation and histo- 
logical information from the examination of 
muscle taken from the first litters of the parent 
generation will be presented. 


925. Inactivation of azaserine by a liver 
enzyme. H. CurisTINE REILLY (introduced by 
Max Scuiamow!71z). Div. of Exptl. Chemother- 
apy, Sloan-Ketting Inst. for Cancer Research, 
New York City. : 

Azaserine (O-diazoacetyl-L-serine), a new anti- 
biotic, which possesses antimicrobial activity in 
vitro (EHRLICH et al., Nature, in press) and has the 
ability to inhibit the growth of Sarcoma 180 in 
vivo (Stock et al., Nature, in press) has been found 
to be inactivated when incubated with homo- 
genates or extracts of tissues either from normal 
mice or from animals bearing Sarcoma 180. Crude 
preparations of the inactivating agent have been 
precipitated from aqueous extracts of mouse 
livers by the addition of an equal volume of cold 
acetone. The precipitate was resuspended in 
distilled water, dialyzed overnight and _ lyo- 
philized. The active principle would appear to be 
a deaminase. It is destroyed in solutions held at 
100°C for 3 min. The optimum pu for its action 
is in the slightly alkaline range. Inactivation of 
azaserine by the enzyme results in the loss of 
both antimicrobial and antitumor effects, loss of 
a positive ninhydrin reaction and of the ability to 
absorb ultraviolet light, the release of approxi- 
mately 1 m of ammonia per mole of azaserine, and 
the appearance of a carbonyl group. The enzyme 
would appear to be quite specific. It attacks only 
the 1-form of azaserine, but results indicate that 
the presence of the d-form in racemic mixtures 
does not interfere significantly with its action. 
Under conditions which result in almost complete 
deamination of azaserine, no appreciable release 
of ammonia from any of 19 other amino acids has 
been obtained. 


926. Iron in xanthine oxidase. DAN A. RICHERT. 
Dept. of Biochemistry, Syracuse Med. College, 
Syracuse, N. Y. 

The omission of Fe from purified 24% casein 
diets tended to prevent or minimize the response 
of intestinal xanthine oxidase to 20-60 ug Mo/kg 
diet. A deficiency or excess of Cu, Mn or Zn had 
no effect. Milk (181 ugMo/kg solids) fed to wean- 
ling rats gave intermediate levels (21) of intestinal 
XO; maximum values (45-51) were obtained when 
Fe was added to the milk. Liver XO (29) was un- 
affected by dietary iron. Cu depressed the in- 
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testinal enzyme (6) and increased the liver enzyme 
(47) when the iron supplement was omitted, but 
it had no effect on either enzyme when Fe was also 
added to the milk. Mn also depressed the in- 
testinal enzyme (8) in the absence of Fe but did 
not affect the liver XO. Co was toxic in the absence 
of Fe. Purified milk xanthine oxidase contained 
Fe, riboflavin and Mo in a ratio of 8:2:1. The 
absorption spectrum of inorganic iron or ferritin 
was qualitatively similar to the spectrum of the 
unidentified component of milk XO, but the in- 
tensity of the Fe color would have to be enhanced 
appreciably by combination with the enzyme in 
order for the curves to be in the same range quan- 
titatively. A mixture of iron and riboflavin ac- 
counted for most of the absorption spectrum of a 
heat coagulated supernatant, but there was a lack 
of complete correspondence in the region of 320 
mu. Similarly a mixture of iron and riboflavin 
plus the residual spectrum of the heat coagulated 
protein accounted for most of the spectrum of 
acid-treated enzyme. 


927. Biosynthesis of hemin in soy bean root 


nodules. Jonas E. RicHMonp* AND Kurt 

Satomon. Depts. of Biochemistry and Radiation 

Biology, Univ. of Rochester School of Medicine 

and Dentistry, Rochester, N. Y. 

It has been shown by others that the root 
nodules of leguminous plants contain a hemo- 
protein with a prosthetic group indistinguishable 
by the methods used from protohemin IX of 
hemoglobin. The present investigation is con- 
cerned with studies on the biosynthesis of this 
pigment in soy bean root nodules. The capacity of 
soy bean nodules and homogenates to incorporate 
the carbon atoms of glycine and acetate into hemin 
was determined using various media for homo- 
genization and incubation. Nodule homogenates, 
similar to bone marrow homogenates, were 
capable of incorporating the carbon atoms of 
acetate and the alpha carbon atom of glycine into 
the tetrapyrrole structure. In order to study the 
relation of hemin synthesis to the tricarboxylic 
acid cycle in plants, experiments were carried out 
using substances such as pyruvate, oxaloacetate, 
alpha-keto glutarate and others. The incorpora- 
tion of the carbon atoms of acetate and the alpha 
carbon atom of glycine into hemin as well as the 
production of carbon dioxide were found to be 
functions of the substrates present. The effect on 
hemin synthesis of specific inhibitors of respi- 
ration, glycolysis and the citric acid cycle were also 
studied. The results obtained indicate that the 
root nodule system and bone marrow homogenates 
differed in their respective responses to some of the 
inhibitors used. (This work was performed under 
contract with the U. 8. Atomic Energy Com- 
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mission at the Univ. of Rochester Atomic Energy 
Project, Rochester N. Y.) 


928. Stimulation of the transfer of amino 
acids into cells by pyridoxal and indole. 
acetate. THomas R. Riaas*, BarRBara A, 
Coyne* anp Hatvor N. CurisTEensEn. Dept, 
of Biochemistry and Nutrition, Tufts College 
Med. School, Boston, Mass. 

The activity by which amino acids are con- 
centrated from a suspending fluid by the Ehrlich 
mouse-ascites carcinoma cell has been found to be 
enhanced by the simultaneous presence of ().5-15 
mm pyridoxal. When cells from pyridoxine-de- 
ficient mice were compared with normal carcinoma 
cells, no difference could be seen at low glycine 
levels, but at high glycine loads, a deficiency in 
glycine transfer was very evident. Furthermore 
the deficient cells were far more sensitive to small 
quantities of pyridoxal added to the suspending 
medium. The accumulation of tryptophan and 
a,y-diaminobutyric acid was also stimulated. 
Stimulation of glycine uptake was also obtained 
with several aromatic acids, especially indole-3- 
acetic and phenylacetic acids, at 10-20 mm levels. 
These agents, and also pyridoxal at 5-15 mm 
caused losses of K, Cl and water from the cells. 
Similar effects were observed with human erythro- 
cytes. The loss of water appeared to be deleterious 
to glycine transfer, but when water loss was mini- 
mized or avoided, the potassium losses were associ- 
ated with the stimulation of glycine uptake. This 
relationship does not have a simple osmotic 
explanation, since desoxypyridoxine also caused 
potassium losses, but was only inhibitory to 
glycine transfer. Furthermore, levels of pyridoxal 
which were without detectible effect upon potas- 
sium distribution stimulated glycine accumula- 
tion. Instead the frequent coincidence of the 
effects of these agents upon amino acid and potas- 
sium distribution are attributed to a close relation 
between the two transfer processes involved, aris- 
ing perhaps from the sharing of a process or 4 
reactant. 


929. Electrophoresis of the serum thyrocxine- 
binding protein at pH 4.5. JacoB Ros» iNs,* 
Mary L. PeTeRMANN AND J. E. Rauu.* S/oan- 
Kettering Inst. for Cancer Research, New York 
City. 

The thyroxine-binding protein of human +:rum 
resembles the alpha-2 glycoproteins in solu/ility 
(Scumip, J. Am. Chem. Soc., 75: 60, 2532, !')53), 
sedimentation constant (J. Biol. Chem., in p'ess); 
and electrophoretic mobility in alkaline solu‘ :ons. 
These alpha-2 glycoproteins have  isoele:tric 
points near pH 4.0, and migrate toward the 2.0de 
at pH 4.5. The mobility of the thyroxine-binding 
protein has, therefore, been studied at pu 4.5. 
I'*!labeled thyroxine was added to 3 normal 
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geruns (<0.15 ywg/ml), or was endogenously 
synt!iesized after radioiodide therapy in 2 patients 
with hyperthyroidism and in 2 with functioning 
thyroid carcinoma. From 75-97% of the serum 
PBI’! resembled thyroxine by chromatography, 
and (55-90% migrated with the alpha globulins at 
pa 8.6. Electrophoresis in acetate buffer, px 4.5, 
ionic strength 0.1, was performed either by the 
moving boundary technique or in filter paper. 
In the first method samples from the ascending 
boundaries were analyzed for radioactivity and 
for protein. The highest I'*!:protein ratio and 
the steepest rise in radioactivity both occurred 
at the alpha-2 glycoprotein boundary. In the 
paper the radioactivity was measured in the intact 
strips and the protein was then stained with 
bromphenol blue. The I'*! maximum was found 
just to the anodal side of the major albumin peak, 
although radioactivity extended into the albumin 
area. Assuming that thyroxine is bound to the 
same protein at pH 4.5 and pu 8.6, these results 
demonstrate a further resemblance between the 
serum thyroxine-binding protein and the alpha-2 
glycoproteins. 


930. Free amino acids. EUGENE ROBERTS AND 
IRENE PosnER LowE*. Wernse Lab. of Cancer 
Research, Washington Univ. School of Medicine, 
St. Louis, Mo. 

Previous studies from this laboratory have 
shown that each tissue of the normal adult or- 
ganism of a particular species possesses a char- 
acteristic distribution of free amino acids. The 
changes in patterns of distribution of easily-ex- 
tractable ninhydrin-reactive constituents now 
have been traced for various tissues in the de- 
velopment from the egg to the adult in the sala- 
mander and frog, during development of the chick 
embryo, and in the mouse from the 16th day of 
pregnancy. The possible implications of a number 
of the changes will be discussed. A comparative 
study of extracts of muscles of various species 
revealed the presence in fresh-water turtle and 
alligator of a large amount o: a substance (es- 
pecially rich in heart) traveling to the same 
position as ethanolamine phosphoric acid on 
phenol-lutidineschromatograms. Chromatography 
in several solvent systems enabled the separation 
of the major component from ethanolamine 
phosphoric acid. The purified extract gave only 
one ninhydrin-reactive constituent on subsequent 
two-dimensional chromatography and on paper 
electrophoresis, showing a completely different 
mobility from ethanolamine phosphoric acid by 
the latter technique. Upon acid hydrolysis of the 
unknown ethanolamine, phosphorus, and serine 
Were ‘iberated in the approximate molar ratios of 
5:3:1. respectively. A trace of an unidentified 
nhinhydrin-positive substance also was noted. 
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Further work is in progress on the characteriza- 
tion of this material. 


931. Synergistic effects of ACTH with other 
hormones in reestablishing azo dye car- 
cinogenesis in hypophysectomized rats. 
C. H. Ropertson*, M. A. O’NeaAL*, J. D. 
Spain* anv A.C. GrirFin. Div. of Biochemistry, 
School of Medicine, Stanford Univ., Calif. 

It has been noted by Griffin and associates that 
the hepatoma, induced in approximately 12 wk. 
by 3’methy1-4-dimethylaminoazobenzene in intact 
rats, does not appear in hypophysectomized rats 
even after 26 wk. It is apparent that some pitui- 
tary factor primarily, or through its target endo- 
crine glands, influences this process. So far we 
have observed a return of the cancer producing 
process by injecting ACTH preparations into 
dye-fed hypophysectomized rats every other day. 
Also growth hormone, gonadotrophins, and 
thyrotrophin have shown a similar but slightly less 
marked effect in these experiments. The above 
hormones have not been as effective as the intact 
pituitary in restoring the azo dye liver carcino- 
genesis in that it requires only 12 wk. for tumor 
tumor production in the intact rat; while approxi- 
mately 20 wk. are required for the appearance of 
tumors in the dye-fed hypophysectomized rats 
treated with ACTH. The doses given are thought 
to be more than adequate to replace the particular 
hormone removed. It has been noted that the 
process is more rapid in the ACTH-treated 
hypophysectomized male rats than in the hypo- 
physectomized female rats. None of the hormones 
from target glands, in the cases investigated, 
gonads and adrenals, have shown any effect in 
this carcinogenic phenomenon. Thus it is postu- 
lated that synergism occurs between two or more 
pituitary hormones to restore the rate of tumor 
production to that of the intact animal. The re- 
sults of studies on this possible synergistic effect 
will be presented. 


932. Enzymatic carbon dioxide fixation by 
senecioyl coenzyme A. W. G. Rosinson*, 
B. K. BacHHAawat* AND M. J. Coon. Dept. of 
Physiological Chemistry, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

The conversion of isovalerate (an intermediate 
in leucine metabolism) to acetoacetate involves at 
least 2 reactions different from those of straight 
chain fatty acid metabolism: a) carbon dioxide 
fixation and b) cleavage of the carbon chain 
without prior formation of a 8-keto acid. In con- 
tinuation of earlier work it was found that 
dialyzed extracts of rat or pigeon liver acetone 
powder when incubated with senecioic acid, 
ATP and CoA incorporate radioactive carbon 
dioxide into the carboxyl carbon of acetoacetate. 
Soluble pig heart preparations catalyze the con- 
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version of senecioy] CoA (R; 0.71 in Stadtman’s 
ethanol-acetate solvent) to 8-hydroxyisovaleryl 
CoA (R; 0.89) and fix labeled carbon dioxide into 
acetoacetate in the presence of either of these 
synthetically prepared substrates. The hydration 
of senecioy! CoA is presumably due to the presence 
of crotonase in these heart fractions, for highly 
purified heart crotonase (furnished by Dr. J. R. 
Stern) rapidly catalyzes this reaction. Assuming 
that carbon dioxide fixation precedes the cleavage 
reaction, the following series of reactions may be 
postulated: isovalery] CoA — senecioyl CoA — 
6-hydroxyisovaleryl CoA CO» (C, intermediate) > 
acetoacetate + acetyl CoA. 


933. Potentiometric studies on the diphos- 
phopyridine nucleotide system. F. LEE 
Ropkey (introduced by F. R. N. Gurp). Dept. 
of Biological Chemistry, Harvard Med. School, 
Boston, Mass. 

Potentiometric measurement of the oxidation- 
reduction potentials of the diphosphopyridine 
nucleotide (DPN) system has been accomplished 
from pH 6.5-10.5. Stable and reproducible po- 
tentials were obtained using bright platinum 
electrodes and a saturated calomel reference half 
cell with mixtures of DPN and DPNH in the 
presence of benzylviologen as electromotively 
active mediator and milk xanthine oxidase to 
bring the DPN and the mediator into equilibrium. 
The E, of this system at pu 7.0 and 30°C has 
been found to be —0.318 + 0.003 volt. Enzymati- 
cally prepared DPNH and DPNH prepared by 
reduction with dithionite appear to be potentio- 
metrically identical. The Ey:pH curve throughout 
the pH range investigated is given by the equa- 
tion: Ey) = —0.1071 — 0.0301 px. Oxidative titra- 
tion of DPNH with potassium ferricyanide at 
pH 8.37 has shown that 2 moles of ferricyanide 
are required per mole of DPNH oxidized. Po- 
tential measurements from 10-94% oxidation of 
the DPNH were in agreement with the theoretical 
equation: E, = Ey + 0.0301 log [DPN*]/[DPNH]. 
These results indicate that DPN and its reduc- 
tion product DPNH form a thermodynamically 
reversible oxidation-reduction systey described 
by the following equation: DPNH = DPN*+ + 
2e + Ht. Increasing the temperature of the 
system causes the Eo to become more negative. 
Between 20 and 40° C the temperature coefficient 
of the Eo is determined to be —0.0012 volt per 
degree. 


934. Use of anthrone reagent for determina- 
tion of dextran and other carbohydrates. 
JosepPH H. Roe. Dept. of Biochemistry, School of 
Medicine, George Washington Univ., Washington, 
D.C. 

Anthrone reagent has been applied to the deter- 
mination of dextran in blood and urine. Dextran 
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is precipitated from trichloroacetic acid filtrate 
by alcohol; a certain concentration of ions in the 
solution is necessary to obtain quantitative pre- 
cipitation of small amounts of dextran. The 
dextran is placed in a 60% by volume H,S0, 
solution containing 0.042% anthrone and the 
mixture is heated in a boiling water bath for 12 
min. The, method has high precision and gave 
good recoveries of dextran added to blood and 
urine. The color is fairly stable when not in 
direct sunlight. In the dark a 7% decrease in 
optical density in 18 hr. was observed. It agrees 
almost perfectly with Beer’s law at intensities 
produced by 10-200 ugm of dextran. The prin- 
ciples of color production used for estimating 
dextran are applicable to the determination of 
glycogen and other carbohydrates. They are 
being applied to the development of a rapid and 
sensitive method for the determination of blood 
sugar. 


935. Incorporation of components of purine 
nucleotides into rat pentose nucleic acids. 
Paut M. Roti anp HERBERT WEINFELD*. 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

Earlier experiments have shown that, in the rat, 
the purines of guanylic acids are much more ex- 
tensively incorporated into the pentose nucleic 
acids than are the purines of guanosine or free 
guanine. However, adenine is incorporated more 
extensively than are the purines of adenosine or 
adenylic acids. To determine whether the nucleo- 
tides are utilized per se, or whether degradation 
occurs prior to incorporation, multiple labeled 
nucleotides were prepared and administered to 
rats, so that utilization of each portion of the 
nucleotide could be traced independently. Samples 
of adenylic acids a and 6 and guanylic acids a and 
b, which were labeled, uniformly, with C™, with 
N*®, and with P® were isolated from labeled yeast 
nucleic acids. Each triply-labeled nucleotide was 
injected into rats. After 1 day, the nucleotides 
from the ribonucleic acids of the total viscer: were 
isolated and degraded in such a way that the 
activity in the phosphate, the ribose an | the 
purines could be determined separately. The ° was 
no specific utilization of the phosphorus «' any 
of the nucleotides, demonstrating that nene of 
them are incorporated as intact units. In t::¢ ex- 
periments with adenylic acids the incorpo: tion 
of the ribose was about 80% of that of the p irine, 
which strongly indicates that the major pai 1way 
of utilization does not involve a rupture ©: the 
ribosidic linkage. However, in the experi: ents 
with guanylic acids the incorporation of | ‘bose 
was only 20% of that of the purine. 


936. Hydrolysis of steroid acetates by citrus 
acetylesterase. Epwarp L. RonGone*, Bi RNA- 
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priTE C. BockLaGE* AND Epwarp A. Dotsy. 

Devt. of Biochemistry, St. Louis Univ. School 

of Medicine, St. Louis, Mo. 

In order to circumvent the destruction of labile 
ster ids during conventional hydrolytic methods, 
enz\ matic hydrolysis of steroid acetates was in- 
vest vated. Citrus acetylesterase, prepared ac- 
cording to the method of Jansen et al. (Arch. 
Biociiem. 15: 415, 1947) was studied since it is 
active at pH 6.4 and 25°C. After preliminary tests 
showed that this enzyme hydrolyzed approxi- 
mately 95% of 500 y of 17-hydroxy-11-dehydro- 
corticosterone acetate, the conditions for hydrol- 
ysis of larger amounts of steroid acetates were 
studied. Hydrolysis was qualitatively determined 
in most cases by paper chromatography of aliquots 
of the residues obtained by extraction of the 
incubated mixtures with chloroform. Quantitative 
techniques included elution of chromatographed 
material, determination of ultraviolet absorption, 
and crystallization of the steroids. When quanti- 
ties of 3-4 mg of steroid acetates were incubated 
with the enzyme preparation, 88 to 92% hy- 
drolysis of 17-hydroxy-11-dehydrocorticosterone 
acetate and of 17-hydroxycorticosterone occurred; 
71% of free 11-dehydrocorticosterone was re- 
covered from an incubation mixture containing 
4.0 mg of this steroid acetate. 


937. Enzymatic phosphorylation of acetate. 
I. Rose*, M. GrunBeRG-ManaGo*, 8S. Korey* 
AND 8. Ocuoa. Dept. of Pharmacology, New 
York Univ. College of Medicine, New York City. 
The enzyme catalyzing the reaction ATP + 

acetate = ADP + acetyl phosphate has been 

isolated and partially purified from S. haemolyticus 
and EZ. coli. The name acetokinase is suggested 
for this enzyme. The reaction requires Mgtt or 

Mn**. Adenosine-5’-phosphate cannot replace 

ADP. Of a number of compounds tested propionate 

is the only one which can replace acetate but the 

reaction rate is much lower. The average value of 

the equilibrium constant K = (ADP) (acetyl P)/ 

(ATP) (acetate) is about 10 (pu, 7.0, 29°). Thus, 

the free energy of hydrolysis of acetyl] phosphate 

is approximately 3000 calories higher than that of 

ATP. Acetokinase does not catalyze the exchange 

of free and phosphate-bound acetate in the 

absence of adenosine polyphosphates or the in- 
corporation of P#7-ADP into ATP, in the absence 
of ac-tate, as would be expected in the reaction 
procended in 2 steps with an enzyme-phosphate 
compound as intermediary. It must, therefore, 
be assumed that a reversible transfer of phosphate 

between ATP and acetate occurs when the 2 

subst rates are bound by the enzyme. The enzyme 

has high affinity for ATP, ADP, and acetyl] phos- 
phate but very low affinity for acetate. Inhibition 
by Hz++ and p-chloromercuribenzoate and its 
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reversal by cysteine indicate that the enzyme 
possesses SH-groups essential for activity. Other 
properties of the enzyme will be discussed. 


938. Hydrolysis of N-acetyl-D-glucosamine by 
extracts of Escherichia coli. Sau RoseMan. 
Rackham Arthritis Research Unit, Univ. of 
Michigan, Ann Arbor. 

Cell-free extracts of a strain of Z. coli hydrolyze 
the amide bond of N-acetyl-p-glucosamide. Con- 
siderable enhancement in activity of the extracts 
was obtained when the organism was grown in a 
medium containing N-acetyl-p-glucosamine in 
place of glucose. Optimum conditions for assay 
with respect to time, temperature, ionic strength, 
enzyme concentration, substrate concentration 
and pH were determined. The activity varied 
markedly with the buffer employed, the order of 
decreasing activity being phosphate (optimum 
pH 8.3), phosphate-borax, veronal; no activity was 
detectable in pyrophosphate buffer. The rate of 
hydrolysis of N-acetyl-p-galactosamine was about 
10% of that obtained with N -acetyl-p-glucosamine. 
The extracts exhibited no detectable activity 
when tested with N-acetyl amino acids (glycine, 
pL-alanine, pL-leucine, pL-methionine). Further- 
more, crude ‘acylase’ (Price, V. E., J. B. GILBERT, 
AND J. P. GREENSTEIN, J. Biol. Chem. 179: 1169, 
1949) did not hydrolyze N-acetyl-p-glucosamine. 
The E. coli extracts did not appreciably hydrolyze 
the amide bond of phenyl N-acetyl-a-p-glucos- 
aminopyranoside and pheny! N-acety1-8-p-glucos- 
aminopyranoside (RosEMAN, 8., AND A. DoRFMAN, 
J. Biol. Chem. 191: 607, 1951). These observa- 
tions suggest that the activity of the E. coli ex- 
tracts is relatively specific for N-acetyl-p-glucos- 
amine. Further specificity studies are in progress. 


939. N-Acetylation of glucosamine-6-phos- 
phate. Saut Roseman. Rackham Arthritis Re- 
search Unit, Univ. of Michigan, Ann Arbor. 

The barium salt of p-glucosamine-6-phosphate 
(Brown, D. H., Biochim. et Biophys. Acta, 7: 
487, 1951) was treated by a method recently de- 
scribed for the quantitative N-acetylation of 
hexosamines (ROSEMAN, S., AND J. LUDOWIEG, 
J. Am. Chem. Soc., in press). A three-molar excess 
of acetic anhydride was added to an aqueous 
solution of the carbohydrate and the mixture was 
maintained at 0° and approximately px 7.5 for - 
30 min. The product was isolated as its sodium 
salt (after treatment with Dowex-50 ion exchange 
resin) and the deliquescent solid was analyzed 
for inorganic phosphate (none detected), organic 
phosphate, nitrogen and reducing sugar. N-acetyl- 
p-glucosamine content was determined by the 
specific Morgan-Elson method (Aminorr, D., 
W. T. J. Moraan, anv W. M. Watkins, Biochem. 
J. 51: 379, 1952). The ratio of organic phosphate 
to nitrogen agreed with the theoretical value 
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within experimental error; the ratio of N-acetyl- 
p-glucosamine to nitrogen was somewhat high. 
The reducing value of the product was lower than 
expected on the basis of the N-acetyl-glucosamine 
content, but similar results have been reported 
for glucosamine-6-phosphate (Brown, D. H.., 
J. Biol. Chem. 204: 877, 1953). These results 
indicate that the product is the sodium salt of 
N-acetyl-p-glucosamine-6-phosphate, a substance 
which has been suggested as an important inter- 
mediate in glucosamine metabolism. 


940. Transformation of cholesterol to copros- 
terol. Ropert §S. Rosenretp*, Davin K. 
FuxkusHimMa, LEoN HELLMAN* AND T. F. Ga.- 
LAGHER. Sloan-Kettering Inst. for Cancer Re- 
search, Memorial Center, New York City. 

In order to study the mechanisms of the trans- 
formation of cholesterol into coprosterol, 2 human 
subjects were fed doubly labeled cholesterol 
(cholesterol-3-H?,4-C'*). Coprosterol was isolated 
from the non-saponifiable fraction of the 2nd and 
3rd day fecal collections and both isotopes were 
present in the highly purified compound. This 
finding indicated that coprosterol is derived from 
cholesterol by a direct stereospecific reduction of 
the double bond without the obligatory inter- 
mediate formation of A‘-cholestene-3-one. These 
in vivo results were confirmed by in vitro studies. 
Cholesterol-3-H*,4-C™ was incubated with human 
feces for 48 hr. and coprosterol was isolated from 
the reaction mixture. Forty-seven per cent of 
the cholesterol added was transformed to copros- 
terol and most of the deuterium at C-3 was re- 
tained in the product. Therefore, the transforma- 
tion of cholesterol to coprosterol is effected by the 
intestinal flora and without alteration of the C-3 
hydroxyl group. 


941. Intracellular distribution of hepatic 
arginase and its solubilization by divalent 
cations. OTro RosENTHAL, Betty GoTTLIEB* 
AND JoHN GorrRy.* Harrison Dept. of Surgical 
Research, Schools of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

Previous studies (Federation Proc. 12: 260, 
1953) regarding the separation of arginase of rat 
liver from nuclei and cytoplasmic particulates 
have been extended to the microsomal fraction. 
When mitochondria during washings with isotonic 
sucrose solution were resedimented at 12,600 X g 
rather than at 19,000 g, no fluffy layer was formed 
and the arginase recovery in the microsomal 
fraction increased from 37-50%. After resuspension 
of the microsomes in isotonic sucrose solution 
containing 5 mm Mn Cl, and resedimentation at 
100,000 X g a supernatant liquid was obtained 
that contained 80% of the microsomal arginase, 
the specific activity being 13 times that of the 
original liver homogenate. The experiments show 


FEDERATION PROCEEDINGS 






















Volwme 14March 1 


that the major portion of hepatic arginase id J, P. I 


associated with microsomes from which it can bel Bioche 
extracted by divalent cations as readily as from} (Colum 
the crude nuclear fraction previously studied} Sur eo 
It is evident also that the high specific activity} A »ra 


of the latter fraction was caused by contaminatingbf resol 
mitochondria. Experiments on the arginaselyrinary 
activity of purified nuclei will be reported and thefic,,0, ai 
action of divalent cations on chemical composiffoward 
tion and cytology of this fraction discussed. (Thisfheen int 
work was done under contract DA-49-007-MD-1438vhich a 
between the University of Pennsylvania and thelcetates 
Department of the Army and aided by an Institu-fhave pre 
tional Grant from the American Cancer Societyfhave bee 
and by the Atwater Kent Fund.) themsel 


942. Plasma _ thromboplastin antecedent a. 
(PTA): properties and role in the clotting * 3 
mechanism. Rospert L. ROSENTHAL (intro- 84 | 
duced by Exua H. Fisupera). Labs. of the Levy ® a Bis 
Foundation, Beth Israel Hosp., New York City. Fi: othe 
Plasma thromboplastin antecedent (PTA) ‘ se 

deficiency was discovered in 2 sisters and their ee 1s 

maternal uncle, who had a moderately severe Pie 10 

hemorrhagic disease and clotting studies resem- detent 

bling hemophilia: prolonged clotting time (20- slices 

30 min.), impaired prothrombin utilization, pro- 04 ney 

longed heparin clotting time, and normal values B(I:1): 

for the prothrombin time, platelet count, clot (siden 

retraction, tourniquet test and bleeding time. he 

(ROSENTHAL, DRESKIN AND ROSENTHAL Proc. (0.4 ml/ 

Soc. Exper. Biol. & Med. 82: 171, 1953). No 1% “ie 

anticoagulant was present. Further studies on th ; 

these patients revealed the presence of normal a. 

amounts of anti-hemophilic globulin (AHG) a 

and plasma thromboplastin component (PTC) or the fol 

Christmas factor. Properties of PTA have been lade 

determined as follows: it is a protein, probably c 0;) 

globulin, precipitated from plasma by 33% satura- : iy 

tion with ammonium sulfate, and is almost com- 

pletely inactivated by exposure to 60° C for 20 

min. PTA is present in serum, Seitz filtered plasma, 

in BASO,-treated plasma and in BaSQ,-treated 
serum, although small amounts of PTA are some- 
times adsorbed in BaSQ,. It is not preset in 

Cohn’s Fraction I. Stored frozen plasma and 

serum contain more PTA activity than does /resh 

plasma. Other studies have revealed in su! jects 
with PTA deficiency abnormal thrombop|«stin 
generation, which can be corrected bot!: by 
normal serum and BaSQ,-treated normal p!..sma. 

Thus PTA is an essential factor in the re: ction 

of platelets, AHG and PTC to form thrombo- 

plastin. In PTA deficiency, there is a quanti! tive 
reduction in the amount of thromboplastin f ormed 

during coagulation. (Supported in part by 4 

grant from the Public Health Service, H-1107-C-) 
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943. Application of column chromatogrphy 
to the separation of urinary cortic ids. 
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e ig J. ?. RosseLtetT* anp 8. LrEBERMAN. Depis. of 
n bef Biochemistry and Obstetrics and Gynecology, 
romj Columbia Univ., College of Physicians and 
lied Surzeons, New York City. 

vityg A »ractical chromatographic system capable 
tinghf resolving milligram quantities of identifiable 
naseiyrinary corticoids of varying polarities (C20, 
thefc.,0, and C20; compounds) has been sought. 
si fowird this end a large number of systems have 
Thisheen investigated and several have been found 
-1438vhicl are adequate. As test substances, the 
thefhcetates of model corticoids, several of which 
itu-Rhave previously been isolated from human urine, 
ietyfhave been employed since these derivatives lend 
themselves best to ultimate identification by 
chemical and infrared spectroscopic methods. The 
systems tried consisted of partition (cf. Soroway 
ttal., J. Am. Chem. Soc., 75: 2356, 1953) as well 
‘ks adsorption chromatograms using as eluents a 
single solvent mixture, a series of graded solvents 
of increasing polarity (step-wise) or a solvent of 
continuously increasing polarity (gradient elu- 
tion, LAKSHMANAN AND LIEBERMAN, Federation 
Proc. 12: 233, 1953). Some examples of efficient 
chromatographic systems are: /) partition, 
jadsorbent: florisil impregnated with ethanol 
(0.4 ml/gm.), mobile phase: CH»2Cl.-Skellysolve 
B (1:1) with increasing amounts (0-2%) of ethanol 
(gradient), running time 33 hr.; 2) partition, 
adsorbent: florisil impregnated with methanol 
‘1 (0.4ml/gm), eluent : CH2Cl.-Skellysolve B (1:1) + 
1% methanol, time 15 hr.; 3) adsorption, ad- 
sorbent: alumina containing 8% moisture, eluent: 
benzene-ligroin (1:1) + ethanol (0-1.6%) step- 
wise or gradient, time 5-6 hours. The acetates of 
the following have been separated by these 
procedures: 368,21-dihydroxyallopregnan-20-one 
4 (Cx0;), desoxycorticosterone (C203),  corti- 
Jeosterone (C204), 3a, 17a,21-trihydroxy pregnane- 
20 11,20-dione (C205), 3a,118,17a,21-tetrahydroxy- 
pregnan-20-one (C205),  17a@,21-dihydroxy-5- 
pregnene-3,20-dione (C204), cortisone (C205), 
hydrocortisone (C2,0;). The chromatograms may 
be followed by formaldehydrogenic or reducing 
id (BT) estimations. These procedures have been 
sh uecessfully applied to the separation of the 
corticoids liberated by glucuronidase hydrolysis 
of human urine. 
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tin 
by 84. Effect of concentration of Catt, K+ and 
NH,* on incorporation of P*® into lipids and 


x PNA of brain slices. R. J. RosstreR AND 
a Mvrrev Frnptay*. Dept. of Biochemistry, Univ. 
ed of |i estern Ontario, London, Canada. 

4 Radioactive inorganic phosphate (P%) is in- 


1.) {porated into the lipid P and the PNA nucieo- 
tides (separated by paper chromatography) of 
hy Ff slices of cat brain respiring in Krebs-Ringer 
s- B bicarbonate buffer containing P*? (Biochem. J. 
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55: 193, 1953). The incorporation is increased by 
the addition of glucose, mannose, pyruvate or 
lactate, but not by the addition of succinate or 
1 (+)-glutamate, although all these substrates 
increase the oxygen consumption of the slices. 
A decrease in the concentration of Ca**, or an 
increase in the concentration of Kt or NH,*, 
conditions known to increase the oxygen consump- 
tion of brain slices, were found to cause a reduc- 
tion in the incorporation of P*? into the lipid P, 
PNA, residue organic phosphorus and ‘phospho- 
protein.’ It is of interest to note that the conditions 
that adversely affect the incorporation of P* into 
the P-containing compounds of cat brain are 
similar to those responsible for the failure of 
guinea pig brain slices to maintain their level of 
creatine phosphate (McILwatn, H. Biochem. J. 
52: 289, 1952). 


945. Desoxyribonucleoproteins of the nuclei 
of rat liver cells. JEAN RoTHERHAM*, J. 
LoGan Irvin AND ELINOR Moore Irvin. Dept. 
of Biological Chemistry, Univ. of North Carolina 
School of Medicine, Chapel Hill. 

Three principal protein fractions containing 
desoxyribonucleic acids are revealed by filter 
paper electrophoresis of extracts (pH 7.8; 7/2, 
0.01) of rat liver cell nuclei isolated by the method 
of Hogeboom, Schneider, and Streibich. Average 
mobilities of these fractions on filter paper are 
approximately —0.5, —3, and —5 X 107° em/sec/- 
volt/em, respectively. The fraction which moves 
most slowly is a mixture of highly polymerized 
desoxyribonucleoproteins with large intrinsic 
viscosity. The slow mobility on filter paper ap- 
pears to be due to the viscosity and to adsorption. 
Suspensions of disintegrated nuclei in borate 
buffer of pH 7.8 and ionic strength 0.01 slowly 
undergo changes, even in the presence of fluoride, 
with progressive release of soluble desoxyribo- 
nucleoproteins from the insoluble particles and 
with an increase in the proportion of the fractions 
with greater electrophoretic mobilities on filter 
paper. The more rapidly moving nucleic acid 
fractions appear to be still bound to proteins since 
the mobilities are considerably less than those of 
oligonucleotides in the absence of proteins. The 
highly polymerized desoxyribonucleoproteins 
move very rapidly into the bottom compartment 
during electrophoresis-convection in the ap- 
paratus of Kirkwood at low ionic strength and 
pH values from 4.7-9. This permits separation of 
nucleoproteins from other types of proteins which 
are present in rat liver cell nuclei. Results with 
normal rat liver will be compared with those 
obtained with hepatomas in rats. (Aided by a 
grant from the American Cancer Society.) 


946. Lysine metabolism as studied by in vivo 
metabolite-overloading. Morton  Rotu- 
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STEIN* AND LEON L. MILLER. Dept. of Radiation 
Biology, Univ. of Rochester School of Medicine 
and Dentistry, Rochester, N. Y. 

Data obtained by utilizing the in vivo ‘metab- 
olite-overloading’ technique reveals that one 
of the first steps in lysine metabolism in the rat 
involves the formation of pipecolic acid. The 
procedure involves the simultaneous intra- 
peritoneal injection into a rat of a large amount 
(about 0.4 gm) of a suspected catabolite and an 
isotopic precursor. The former compound mixes 
with any similar biologically formed material and 
may be isolated from the urine in large amount. 
By this method, highly radioactive pipecolic acid 
has been isolated after administration of lysine-e- 
C™. Similarly lysine-e-N'® yields pipecolic acid 
containing excess N'5, indicating that the a-amino 
group of lysine is removed first. It is probable 
that pipecolic acid is an intermediate between 
lysine and a-aminoadipic acid, although no 
reverse formation of pipecolic acid from a-amino- 
adipic acid-e-C,, takes place. Further studies 
have clarified the pathway by which lysine, 
via glutarate forms glutamic acid. Evidence has 
been obtained for the sequence: glutarate — 
glutaconate — L-a-hydroxyglutarate — a-keto- 
glutarate — glutamate. The pathway is partially 
reversible under the conditions of our experiments, 
as acetate-1-C™, probably via a-ketoglutarate, 
yields radioactive L-a-hydroxyglutarate, but not 
glutaconate or glutarate. Evidence in favor of 
5-aminovalerate as a metabolite of lysine is pro- 
vided by the fact that 6-aminovalerate-5-C™ 
yields extremely radioactive glutaric acid. How- 
ever, this amino acid does not lead to radioactive 
formate and is therefore not the source of the 
small amount of the latter compound derived 
from lysine-e-C™. 


947. Paper chromatography of phospholipids. 
GrorGE Rovuser, Guipo MARINETTI AND 
JamMEs F. Berry (introduced by WaLTER R. 
Boor). Dept. of Biochemistry, Univ. of Rochester 
School of Medicine and Dentistry, Rochester, N.Y. 
Synthetic lecithin, cephalin and glycolecithin, 

and sphingomyelin prepared from animal organs, 

were subjected to paper chromatography on 
washed filter paper (acetic acid and _ then 
methanol). Compounds were located by dipping 
into 0.005% aqueous Rhodamine G (excess dye 
removed in running tap water) and viewed under 
ultraviolet light. Chromatograms were first de- 
veloped with single solvents and appropriate 
mixtures were then devised. Solvents composed 
of lutidine and glacial acetic acid with chloroform 
or methanol added to decrease streaking of 
cephalin, were found most satisfactory. The rate 
of movement can be controlled by the quantity 
of lutidine in the system. A useful mixture is 
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lutidine/acetic acid/chloroform (4/1/3.5). The 
mode of application of the lipids to paper deter- 
mines the nature of the spots. Application in 
neutral solvents results in elongation, tailing and 
contraction in the horizontal direction. Applica- 
tion in acid solution causes some material to 
remain at the origin, while a mixture of lutidine/ 
acetic acid (3/1) gave excellent results. This was 
interpreted as due to a binding of the polar 
groups to the paper with the hydrocarbon chains 
projecting outward (neutral solvent application). 
The ionic developing solvent cannot readily 
penetrate the spot and horizontal contraction 
results from a solvent flow being established 
toward the center of the spot in the area im- 
mediately ahead of the spot. Application in 
lutidine/acetic acid prevents this alignment and 
prevents spot distortion. 


948. In vivo and in vitro changes in the 
methemoglobin concentration of the blood. 
J. I. Routrn, W. D. Pau.*, Parricta WHITMAN* 
AND Dorotnuy ScHottTe.ius*. Clin. Biochemistry 
Lab., Dept. of Medicine, Div. of Physical Medicine, 
State Univ. of Iowa, Iowa City. 

The methemoglobin and sulfhemoglobin levels 
of the blood of patients receiving acetanilid were 
determined by a modification of the method of 
Evelyn and Malloy employing a Beckman spectro- 
photometer. Daily administration of 0.6 gm of 
acetanilid produced methemoglobin levels of 
0.5 to 2.5 gm/100 ce with little change in sulf- 
hemoglobin levels. When three 1.0 gm doses of 
acetanilid were administered within 20 hr., the 
methemoglobin concentration varied from 3.5-9.7 
gm/100 ce again with little change in the sulf- 
hemoglobin levels. Analysis of blood samples 
obtained after discontinuing the administration of 
acetanilid revealed a gradual decrease in methemo- 
globin to normal levels within 24-48 hr. A more 
rapid decrease to normal levels occurred when 
blood samples were allowed to stand in vitro. 
Attempts were made to preserve the metiiemo- 
globin levels of blood specimens for severa! ours 
in vitro by drawing blood under oil, freezi: the 
blood, freezing a blood buffer mixture, « !ding 
various concentrations of sodium fluori’. re- 
frigerating samples containing sodium fli ride, 
etc. In general, most of the samples exhil ed 4 
gradual decrease in methemoglobin concen: ition 
over a 24 hour period followed by an in. rease 
over the original level. However, promisi'¢ Te 
sults were obtained with sodium fluorid and 
refrigeration, and by freezing blood in the uffer 
used in the methemoglobin determinatio: The 
sulfhemoglobin levels did not change appre ‘ably 
during the in vitro experiments. 


949. Synthesis of 8,8-dimethyl acrylic acid in 
rat liver homogenates. Harry Ri »N£Y 
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(introduced by Joun A. Muniz). Dept. of 
i ochemistry, Western Reserve Univ. Med. School, 
C eveland, Ohio. 

§ 3-Dimethy] acrylic acid has been postulated 
as; precursor of the isoprene-like unit which is 
tho ght to polymerize to rubber (Arch. Biochem. 
21: 109, 1949) in plants, and to cholesterol (J. 
Biv’. Chem. 195: 489, 1952) in liver. The present 
exp:riments were undertaken to determine 
whe'her animal tissues can synthesize 6,6-di- 


met!iyl acrylic acid. C'4H;COOH and 8,8-dimethy] . 


acr) late were incubated with the rat liver homo- 
genite system of Bucher (J. Am. Chem. Soc. 
75: 198, 1953). 6,8-Dimethyl acrylate was added 
as carrier after alkaline treatment of the incuba- 
tion mixture to hydrolyze acyl derivatives, then 
isolated and purified by partition chromatography 
on buffered celite columns (J. Biol. Chem. 193: 411, 
1951). The 8,8-dimethyl acrylate contained con- 
siderable activity. Its purity was established by 
the following criteria: 1) coincidence of the specific 
activity and titratable acidity curves as the com- 
pound was eluted from the column; 2) the p-brom- 
phenacyl ester gave the correct melting point 
with no depression on admixture with a sample of 
authentic derivative, and showed constant specific 
activity after the first recrystallization. Degrada- 
tion of the 8,8-dimethyl acrylate gave the follow- 
ing distribution of isotope expressed as percentage 
of total activity in the molecule. Carbon 1 (car- 
boxy! carbon) 1.6; Carbon 2, 35; Carbon 3, 0 
(trace of activity); Carbon 4 and 4’, 63. It was 
not possible to distinguish between carbon 4 and 
4’ by the method of degradation. In a similar 
experiment a fraction corresponding to isovaleric 
acid was isolated and found to be labeled. Its 
identity is being determined. Mechanisms by 
which acetate may be converted to these branched 
chain fatty acids will be presented and discussed. 


950. Transfer of bromide between cerebro- 
spinal fluid and blood. GuILForpD G. RupoLPpH* 
AND Norman §. OusEen. Radioisotope and Re- 
search Lab., Thayer VA Hos., Nashville, Tenn. 
ani Dept. of Biochemistry, Vanderbilt Univ., 
Nashville, Tenn. 

The permeability of the blood-cerebrospinal 
fluid barrier to bromide ion was studied using 
bromine 82. Anesthetized dogs were given 500 
ue of the isotope intravenously with either high or 
low specifie activity. The same doses of high 
specilic activity ion were given intracisternally in 
anot!.er series of animals. Samples of blood and 
spina! fluid were obtained at intervals from 2-180 
min. ollowing injection by either route. The rates 
of a} pearance in spinal fluid after intravenous 
admi istration were similar with both high and 
low specific activity bromide; the low specific 
activ'ty material was used at high levels—30-40 
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mEq/1. serum and reaching a level of 20 mEq/I. in 
spinal fluid at 180 min. Bromide levels in spinal 
fluid of this latter series paralleled the radio- 
activity. The rate of transfer of bromide to spinal 
fluid appeared to be a simple exponential. A 
similar type of disappearance from cerebrospinal 
fluid was obtained after intracisternal injection. 
A plot of the appearance of labeled ion in serum 
after intracisternal administration deviated some- 
what from the calculated curve based on the 
disappearance from spinal fluid. These data were 
similar to those previously reported with labeled 
sodium. They differed from those reported for the 
primarily intracellular ion, potassium. 


951. Synthesis and enzymatic studies of 
thioesters of glutamic acid and glutathione. 
Howarp Sacus (introduced by H. War scn). 
New York State Psychiatric Inst., New York City. 
Present concepts implicate thioesters of amino 

acids as possible intermediates in peptide syn- 
thesis. In order to investigate the participation 
of thioesters of glutamic acid in the enzymatic 
synthesis of glutamine and +y-glutamylcysteine 
the synthesis of model substrates with GSH as the 
mercaptan was attempted. Carbobenzyloxy (Z-) 
glutamic acid anhydride reacts with GSH to form 
a mixture of a- and y-thioester which shows all 
the properties of thioesters and is split by a 
thioesterase from brain (see abstract by H. J. 
STRECKER) at a slower rate than S-acetyl gluta- 
thione. An unequivocal synthesis of S-y-glutamyl 
GSH was attempted by a transfer of the Z-y- 
glutamyl radical from thiophenol to GSH and 
removal of the Z-group by HBr in a mixture of 
acetic acid and thiophenol. S-Z-y-glutamyl 
thiophenol was separated from its a-isomer on 
the basis of the insolubility of the former in 
ethylacetate (TH. WIELAND). S-y-glutamyl GSH 
is considerably more unstable than the Z-deriva- 
tive and is split rapidly by thioesterase. Studies 
on the behavior of the glutamic acid thioesters 
under the action of glutamotransferase and 
glutamine synthetase will be reported. 


952. Coenzyme of succinyl coenzyme A-linked 
phosphorylation system. D. R. SANApI AND 
PapMASINI AYENGAR*. Inst. for Enzyme Re- 
search, Univ. of Wisconsin, Madison. 

The enzymatic synthesis of ATP from succinyl 
CoA, ADP and orthophosphate requires an addi- 
tional nucleotide cofactor. The requirement can 
be demonstrated with highly purified reagents in 
2 assays based on a) the reduction of DPN when 
coupled with the a-ketoglutaric dehydrogenase 
system and b) the synthesis of succinyl CoA from 
ATP, succinate and CoA. This new coenzyme is 
present as a trace contaminant in most com- 
mercial (chromatographic) preparations of ADP 
and ATP as well as in some samples of CoA pre- 
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pared by the method of Beinert et al. The isola- 
tion and properties of the coenzyme will be 
discussed. 


953. Microbiological studies on the functions 
of citrovorum factor and vitamin B,. H. E. 
SAUBERLICH. Dept. of Animal Husbandry and 
Nutrition, Alabama Polytechnic Inst., Auburn. 
A series of lactic acid producing bacteria, in- 

cluding Leuc. citrovorum, Leuc. mesenteroides 
P-60, L. delbruckii, L. arabinosus, S. faecalis and 
L. brassicae, were cultured on controled synthetic 
media. With proper media, both CF (including 
FA and PABA) and Bg could be omitted with 
little or no effect on growth of most organisms 
tested. Under these conditions, components of 
the media were omitted and the effect on the 
growth of the organisms tested in the presence 
and absence of CF and Bg. Thus, it was observed 
that L-serine and both p- and L-alanine were 
required. Alanine could be replaced by Be, but 
both CF and Bs were necessary to replace the 
serine. For some organisms, folacin or PABA 
could replace the CF. In some instances (as 
Leuc. citrovorum), glycine was necessary in order 
for Bs and CF to replace serine. Formate and 
related compounds were inactive. Thymidine 
could replace CF under only certain culture 
conditions. Purines and pyrimidines could be 
completely omitted for most organisms if CF 
and Bs were both present in the medium. The 
presence of uracil and xanthine eliminated the 
need for Bs. The CF was involved particularly in 
the formation of thymine and thymidine, but 
was also necessary for uracil and xanthine forma- 
tion. Neither homocysteine nor 4-amino-5-car- 
boxamidoimidozole appeared to be involved in 
the actions of CF. Both p-alanine and p-aspartic 
acid were active for Leuc. citrovorum without the 
presence of Bs. The L-asparagine was active for 
this organism, but D-asparagine was inactive. 


954. Determination of proline in plasma. 
Gaston Savuvé& (introduced by R. M. Arcut- 
BALD). Hosp. of the Rockfeller Inst. for Med. 
Research, New York City. 

A method was described by Chinard (J. Biol. 
Chem. 199: 1, 1952) for spectrophotometric esti- 
mation of proline, ornithine and lysine with 
ninhydrin at approximately px 1. A modification 
has been evolved in which ornithine and lysine 
are removed by adsorption on a Decalso column, 
thus rendering the method specific for proline. 
As proline is soluble in alcohol, this solvent is 
used to precipitate the plasma proteins. All the 
other protein precipitants tried were discarded 
for they interfered with the ion-exchange frac- 
tionation. Dialysis as a mean of separating the 
protein from the amino acids was discarded for 
the cellophane membranes contributed an inter- 


FEDERATION PROCEEDINGS 


Volume 18 


fering chromogen which could not be adequately 
removed by preliminary washings. Eight ml 
absolute ethyl alcohol are added to 1 ml plasma. 
The mixture is shaken vigorously for 1 min. Four 
min. later the tube is capped and centrifuged for 
4 min. at 1000 g. A 5 ml aliquot of the supernatant 
alcohol is brought to dryness under reduced 
pressure at 55°C. (Alcohol interferes with the 
colorimetric reaction.) This residue is then parti- 
tioned by shaking 20 times with a mixture of 5 ml 
ether and 5 ml water. The tube is capped and 
centrifuged 5 min. at 1000 g. Lipids which would 
otherwise cause turbidity are removed by rapid 
aspiration of the ether layer. After heating the 
aqueous phase to 55°C for 5 min. to remove dis- 
solved ether, a 3 ml aliquot is placed on 20 mm 
(4 mm diameter) column of Decalso (Folin Per- 
mutit). This is followed by 3 X 2 ml water. The 
ornithine and lysine are retained. The eluate 
containing all the proline is then brought to dry- 
ness under reduced pressure at 55°C. The nin- 
hydrin reaction described by Chinard is then 
applied integrally to this residue after it is dis- 
solved in 1 ml water. The whole procedure permits 
97-99% recovery of proline from water and 96- 
97% recovery of proline added to plasma. The 
range of values for 12 normal human plasma is 
2.1-3.0 mg/100 ml. 


955. Metabolism of pregnane-11§,|7a,2I- 
triol-3,20-dione (dihydro compound F) 
and _ pregnane-3a,118,17a,21-tetrol-20-one 
(tetrahydro compound F) in human sub- 
jects. KennetH SAvarRp AND Suzanne H. 
GoLpFADEN*. Worcester Fndn. for Exptl. Biol- 
ogy, Shrewsbury, Mass. 

Pursuing the investigation of the metabolic 
pathway of corticosteroids to 17-ketosteroids, 
urinary constituents have been _ investigated 
following the oral administration of pregnane- 
118,17«,21-triol-3,20-dione (dihydro Compound 
F) and _ pregnane-3a,118,17a,21-tetrol-2()-one 
(tetrahydro Compound F) to 2 post-menopausal 
women. Both C2; and Cy ketosteroids wer iso- 
lated from the urines following 6-glucuro: dase 
and mineral acid hydrolysis, and charact«rized 
by means of paper chromatography, melting }»ints 
and infrared absorption spectra. Pregnan: -3a,- 
17a,21-triol-11,20-dione, pregnane-3a, 118. ‘7a,- 
21-tetrol-20-one, etiocholane-3a,118-diol-1; one, 
A®-etiocholen-3e-ol-17-one and etiochol:::\-3e- 
ol-11,17-dione constituted the major unary 
steroids isolated as metabolites of dihydro ‘'om- 
pound F. The same 56-structural compounds 
(pregnane and etiocholane derivatives) p 2 
additional corticosteroids (one tentatively icnti- 
fied as pregnane-118,17a,21-triol-3,20-dione) were 
found as the principle urinary metabolites of 
tetrahydro Compound F. These results, and ‘!1ose 
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of earlier studies are interpreted to indicate that 
in human in vivo metabolism a) the 118-hydroxyl 
group is interchangeable with the 11-keto function, 
b) the 11-oxygenated steriods are not converted to 
11-desoxy-steroids, c) the steroidal ring A (in 
3-hydroxy steroids), once saturated at 4,5, is not 
dehydrogenated to form a A‘-3-ketosteroid. The 
absence from these urines in significant amounts 
of ihe normally occurring steroids cortisone, 
hydrocortisone, 118-hydroxyandrosterone, etio- 
cholanolone and androsterone suggests that the 
administration of the 2 steroids had caused the 
endogenous steroid production to be suppressed. 


956. Neutral steroid sulfatase. KENNETH 
Savarp, ELEANOR BaGNoLi* AND Ratpu I. 
DorrMan. Worcester Fndn. for Exptl. Biology, 
Shrewsbury, Mass. 

Active neutral steroid sulfatase preparations 
have been made from the intestinal fluid of Otala 
punctata (Mueller), an African land snail. The 
extracts, acting on Na dehydroepiandrosterone 
sulfate (0.04 mm) show optimum activity at pH 
4.5-5.0 in 0.5 m acetate buffer at 37°. The activity 
is inhibited by sulfate and phosphate ions, but 
not by calcium or chloride ions in concentrations 
corresponding to those of normal urine. Purifica- 
tion of the enzyme may be achieved by fractional 
precipitation of aqueous solutions at pH 8.0 with 
acetone. Under optimum conditions for the 
hydrolysis of Na dehydroisoandrosterone sulfate, 
the acetone-precipitated preparation hydrolyzes 
Na cortisone-21-sulfate but not the sulfate esters 
of androsterone or testosterone. With regard to 
stability, pH optimum and gross solubility proper- 
ties, the sulfatase preparation resembles those 
made from Helix pomatia (HENRY AND JARRIGE, 
Bull. Soc. Chim. Biol. 34: 872, 1952) and Patella 
vulgata (St1TcH AND HaLKeRsTON, Nature 172: 398, 
1953) and differs with regard to steroid substrate 
from a sulfatase from ox liver (Roy, Biochem. J. 
55: 653, 1953). 


957. Phosphoserylglycine from diisopropyl- 
phosphoryl chymotrypsin and inversion of 
its peptide sequence by acid. N. K. ScHAFFER, 
S. HARSHMAN AND R. R. ENGLE (introduced by 
B. J. Janporr). Enzyme Chemistry Branch, 
Chemical Corps Med. Labs., Army Chemical 
Center, Md. 

It has previously been shown (J. Biol. Chem. 
202: 67, 1953) that when erystalline chymotrypsin 
is inactivated by P%-labeled diisopropyl fluoro- 
phosphate (DPF) to give diisopropylphosphory] 
chymotrypsin (DPChtr) and the resulting DPChtr 
is hydrolyzed in 2N HCI for 18 hr. at 1000°, serine 
Phosphoric acid is obtained as a major P*?-con- 
taining hydrolytic product. When a shorter time 
(24 hours) of acid hydrolysis is employed, the 
dipeptides phosphoserylglycine and glycylseryl 
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phosphoric acid are obtained in addition to serine 
phosphoric acid. The possibility arises that one 
of these dipeptides is derived from the other 
through the formation of a diketopiperazine 
intermediate, as has been shown for glycy! valine 
by Sanger and Thompson (Biochem. et Biophys. 
Acta 9: 225, 1952). Therefore P*-labeled phos- 
phoseryl glycine was hydrolyzed in 2 n HCl at 
100° for 2.5 hr. and the hydrolysate chromato- 
graphed on Dowex 50 with 0.01 n HCl as the 
eluent. Four radioactive fractions were obtained, 
which were identified as follows (in percentage of 
total P*%?): diisopropyl phosphoric acid and its 
hydrolytic products 11%, serine phosphoric acid 
20%, phosphosery! glycine 57% and glycylserine 
phosphoric acid 12%. Since hydrolysis of DPChtr 
with 12 n HCl at 37° for 3 days yielded phos- 
phoserylglycine but no glycylserine phosphoric 
acid, it is concluded that phosphoseryl glycine 
represents the normal dipeptide sequence in 


DPChtr. 


958. Binding and release of radioactive hista- 
mine in intact rats. RicHarRD W. SCHAYER AND 
Rosa L. Smitey*. Rheumatic Fever Research 
Inst., Northwestern Univ. Med. School, Chi- 
cago, Ill. 

Aminoguanidine, a powerful diamine oxidase 
inhibitor, (J. Biol. Chem. 205: 739, 1953; 206: 461, 
1954) largely prevents the destruction of histamine 
by rats and permits evaluation of histamine re- 
lease by assay of urine. Rats were injected with 
C™ t-histidine which produces bound C" hista- 
mine; after 2 days they were given aminoguanidine 
followed by the test substance. Dextran, egg 
white, and 48/80 all produced marked increases in 
urinary C™ histamine .over controls. No binding 
of C™ histamine was found 2 days after intra- 
cutaneous injection of C™ histamine into the 
abdominal skin of rats depleted of histamine by 
48/80. Two days after the injection of C™ 
L-histidine no significant difference from normal 
was found in the amount of new histamine in the 
abdominal skin of rats depleted of histamine by 
48/80. Rats receiving aminoguanidine followed 
by 48/80 had hemorrhagic inflammation of the 
stomach; those receiving 48/80 only, were normal. 
The inflammation is attributed to the loss of 
protective action of diamine oxidase. This pro- 
vides a possible method for evaluation of the 
role of diamine oxidase in other conditions in- 
volving histamine release. It appears to be the 
best evidence yet presented that released hista- 
mine, alone, can produce extensive tissue damage, 
for although 48/80 releases histamine it is re- 
ported to have other effects. The only known ac- 
tion of aminoguanidine is its ability to inhibit 
diamine oxidase and thus protect released hista- 
mine. The production of severe inflammation by a 
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combination of the two drugs seems to implicate 
released histamine specifically. 


959. Metabolism of the mucopolysaccharides 
of the skin. Sara ScuHitter*, Martin B. 
MatHews* AND ALBERT DorrFMan. La Rabida 
Jackson Park Sanitarium and Depts. of Pediatrics 
and Biochemistry, Univ. of Chicago, Chicago, Ill. 
The rate of synthesis of the mucopolysaccharides 

of the ground substance of rabbit skin has been 

studied utilizing carboxy-labeled acetic acid. 

Hyaluronic acid (HA) and chondroitinsulfuric 

acid (CSA) were extracted from skin with sodium 

hydroxide, partially purified by chemical means 
and isolated by electrophoresis on a Celite slab. 

One group of rabbits was injected subcutaneously 

with carboxy-labeled sodium acetate for 3, 5 and 8 

days, sacrificed approximately 18 hr. after the 

last injection and the radioactivity determined 
in the isolated HA and CSA. A second group of 

rabbits received carboxy-labeled acetate in 3 

divided doses on the first day and the animals 

sacrificed 1, 4, 8 and 12 days later. The pure skin 
polysaccharides were isolated as above. In both 
types of experiments the rate of synthesis of HA 
was found to be more rapid than that of CSA. 

The half-life time for HA as calculated from the 

decay curve is approximately 2 days while that 

of CSA is 7-8 days. The latter value corresponds 


closely to that obtained by Bostrom and Gardell 
(Acta Chem. Scand. 7: 216, 1953) utilizing S® in 
rats. (Aided by grants from the Chicago Heart 
Association and the Variety Club of Illinois). 


960. Crystalline substance from Lathyrus 
odoratus producing skeletal changes of 
lathyrism. EK. D. Scuiniina (introduced by 
Pau H. Puiviutps). Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 

Toxic effects resulting from consumption of 
sweet peas (Lathyrus sp.) have long been observed 
in man and domestic animals, and have been 
called lathyrism. Symptoms produced by certain 
Lathyrus species are mainly neurological in char- 
acter, while other species have produced mainly 
skeletal abnormalities. Efforts have been made 
in the present work to isolate and characterize 
the substance(s) responsible for the bony changes 
observed in lathyrism. The toxic factor was as- 
sayed with rats maintained on diets providing an 
excess of known dietary essentials. After con- 
centrates had been obtained by extraction of 
whole L. ordoratus meal with 30% ethanol and 
deproteinizing with lead acetate, isolation of an 
active crystalline substance from the Singletary 
pea by Lee and Dupuy (Louisiana State University) 
came to our attention. Application of their 
procedure, with minor modifications, to our con- 
centrates resulted in the isolation of a colorless 
crystalline product, m.p. 193-194° (dec.). Addi- 
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tional purification steps used included distrilu- 
tion between 95% ethanol and saturated aqueous 
potassium carbonate, drying the ethanol-soluble 
fraction on paper pulp, removal of impurities by 
butanol extraction, and extraction of the active 
substance with methanol. The _ recrystallized 
product contained 48.2% C, 6.57% H, and 21.1% 
N. Halogens, sulfur, and phosphorus were absent, 
Paper chromatograms showed one ninhydrin spot, 
which disappeared and was replaced by two others 
after strong acid hydrolysis. When fed to rats at 
1% of the diet, the compound produced osteo- 
porosis and bony deformities similar to those 
caused by L. odoratus meal. 


961. New Hampshire chicken embryos: lipides 
of whole plasma and of plasma lipoproteins. 
OLE ARNE ScHJEIDE (introduced by Jamms F. 
Meap). School of Medicine and Atomic Energy 
Project, Univ. of California, Los Angeles. 
Plasma was obtained from New Hampshire 

embryos and chicks. Two groups of lipoproteins 
(arbitrarily designated Lipoproteins I and II) 
were isolated by ultracentrifugation in media 
of density 1.063 and 1.21. Total lipides of these 
components and of whole plasma were extracted 
by the method of Delsol. Further isolation of 
sterol esters, triglycerides, sterols, and phospho- 
lipides was achieved by the chromatographic 
fractionation technique of Fillerup and Mead. 
Analyses of whole plasma indicated that the 
circulation of the early embryo (10 days of incuba- 
tion) contains almost equal amounts of sterol 
ester and triglyceride, each amounting to 20% 
of the total plasma lipide. As development pro- 
ceeds, a reduction in triglyceride and an increase 
in sterol ester takes place. At hatching the 
triglycerides amount to 10% and the sterol esters 
to 40% of the total lipide. The percentage of 
sterols increases slightly but is low throughout 
development (average 6%). Phospholipides mike 
up 50% of the total plasma lipide at 10 days, 
drop to 30% by 18 days, but increase abrupt!y to 
45% by the time of hatching. The lipides associ \ted 
with the lighter lipoproteins (Lipoprotein I) \ om- 
prise % of the total plasma lipide until 18 ays 
of incubation. It follows therefore that the v: jole 
plasma lipide picture to this stage is larg: y 4 
reflection of the changes in this lipopre «in. 
However, by the time of hatching half the otal 
lipide is associated with Lipoprotein IT. This | om- 
ponent is found to be especially rich in }):08- 
pholipide (50%) and thus accounts for the ris: in 
total plasma phospholipide in newly hat: ed 
chicks. 


962. Metabolism of methyl- and ethyl»: <r- 
captan in yeast (Torulopsis utilis). F, 
ScHLENK AND J. A. Tintotson. Dept. of /ac- 
teriology, Iowa State College, Ames. 





tion 
met 
thes 
thio 
sine 
(F. | 
in | 
mer 
fron 
ethy 
on 
follo 
mer 
ethy 
Carb 
that 
and 
pres 
is an 
clud 
latec 
their 
unde 
Ethi 
artif 
mere 
lead 


963. 
ay 
we 
Ip 
Cri 
and 
Sch 
Do 

(at t 

Dent 

tur. 

80]; tj 

98°, 

mae) 

Wee 








Murch 1964 


\xperiments on the formation of methylthio- 
a‘enosine in yeast have revealed high specificity 
o! u- and p-methionine as precursors. Only those 
compounds were found effective as substitutes 
which could be converted into methionine by the 
yenst, @.g., methionine sulfoxide, pi-alanyl-pL- 
methionine, and a-hydroxy-y-methylmercapto 
butyric acid. Early experiments with methyl- 
mreaptan remained inconclusive, because this 
compound is too volatile under the usual con- 
ditions of acidity and vigorous aeration of the 
yeast cultures. However, if the escape of methyl- 
mereaptan from the medium was prevented, 
methylthioadenosine could be isolated from the 
cells in amounts approaching those obtained with 
methionine as a precursor. This indicates utiliza- 
tion of methylmercaptan for the formation of 
methionine which, in turn, stimulates the syn- 
thesis of S-adenosylmethionine and methyl- 
thioadenosine. The discovery of ethylthidadeno- 
sine in yeast after growth in presence of ethionine 
(F. ScHLENK AND J. A. Tit.totson, J. Biol. Chem., 
in press) suggested experiments with ethyl- 
mercaptan. Ethylthioadenosine could be isolated 
from yeast which was cultured in the presence of 
ethylmercaptan. In accord with the observations 
on the corresponding methyl compounds, the 
following reaction series is suggested: HMthyl- 
mercaptan — ethionine — S-adenosylethionine — 
ethyl-thioadenosine. C. Neuberg (Advances in 
Carbohydrate Chem. 4: 75, 1949) has discovered 
that ethylmercaptan is formed from acetaldehyde 
and hydrogen sulfide by fermenting yeast. The 
present observations prove that ethylmercaptan 
is amenable to further reactions. It may be con- 
cluded that the ethylmercapto compounds formu- 
lated above have biological significance, although 
their concentration presumably remains low 
under normal conditions of yeast culture. 
Ethionine had been considered heretofore as an 
artifact. Incorporation of n-propyl- and n-butyl- 
mercaptan into the yeast culture medium did not 
lead to detectable amounts of alkylthioadenosine. 


963. Isolation from normal human plasma of 
a.-glycoproteins with low molecular 
weights. Karu Scumip (introduced by J. T. 
I'psaLL). R. Lovett Memorial Labs. for Study of 
Crippling Diseases, Massachusetts General Hosp., 
and Dept. of Physical Chemistry, Harvard Med. 
School, Boston. ; 

!’ooled normal human plasma was fractionated 
(at the Div. of Biologic Labs., Massachusetts 
Devt. of Health) according to the low tempera- 
tu:-low salt-ethanol method (Method 6). The 
8ol\\tion obtained after the removal of more than 
98°, of the plasma proteins was the starting 
ma erial, The proteins present in this solution 
we'e rendered insoluble with the aid of zinc 
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hydroxide (pH 7.9; 34% ethanol; —5°; 0.06 m 
Zn(OH)2; 4.8 P.V.) (4.8 P.V. designates the 
volume to be fractionated which was 4.8 times 
that of the original plasma volume). Electro- 
phoretic analysis indicated the presence of ap- 
proximately 50% albumin, 35% ai-, 11% ae- and 
4% 6-globulins. Subfractionation of these pro- 
teins involved: first, removal of the bulk of the 
albumin (pH 5.7; 19% ethanol; —5°; 0.6 mM ZnAcy; 
0.31 P.V.); second, removal of the last traces 
of albumin together with some a-globulins (px 
5.7; 19% ethanol; —5°; 0.6 m ZnAc:; 0.02 mM BaAce; 
0.31 P.V.); third, concentration of the remaining 
proteins (px 5.7; 40% ethanol; —5°; 0.5 m ZnAco; 
0.02 m BaAco; 0.4 P.V.), and fourth, separation 
of the ae-glycoproteins (pH 5.7; 25% ethanol; 
—5°; 0.02 m BaAca; 0.02 m ZnAce; 0.02 P.V.). 
The ae-glycoprotein fraction, containing es- 
sentially all the aa-globulins of the starting ma- 
terial, showed the following electrophoretic 
distribution in px 8.6 barbiturate buffer: 4% 
a-, 91% ae- and 5% B-globulins. In acetate buffer 
solutions, pH 3.5-4.5, 3 major components were 
observed (isoelectric points between pH 3.7 and 
4.4), whereas in alkaline glycine buffers, pu 
9-12, only 2 components were noted. On ultra- 
centrifugation this glycoprotein fraction was 
homogeneous (Sy,w 2.8 at 1%) and stable over a 
pH range of 3.5-11. The hexose content of these 
plasma constituents amounted to approximately 
6% and that of the hexosamine approximately 
4%. (Grants in support of these investigations 
received from the Helen Hay Whitney Fndn., 
New York). 


964. Effects of methionine and ethionine on 
purine metabolism of bakers’ yeast. Grr- 
HARD SCHMIDT, KRIKOR SERAYDARIAN, * LOWELL 
M. GREENBAUM* AND S. J. TANNHAUSER. [e- 
search Labs., Tufts College Med. School, Boston, 
Mass. 

Schlenk and Smith (J. Biol. Chem. 204: 27, 
1953) discovered the accumulation of adenine 
thiomethylriboside in bakers’ yeast incubated 
with methionine. We studied the effect of this 
drain on the ‘pool’ of adenine groups on the 
purine metabolism of yeast. Determination of the 
acid-soluble and -insoluble adenine and guanine 
fractions in living yeast cells incubated in a 
synthetic growth medium with and without the 
addition of 0.025 m methionine showed that the 
‘trapping’ of adenine groups by methionine is 
overcompensated by a net increase of the bio- 
synthesis of purines. The addition of ethionine 
results in considerable accumulations of an acid- 
soluble, sulfur and adenine containing fraction 
which precipitates as phosphotungstate and gives 
a positive test with sodium nitroprusside. This 
fraction appears on paper chromatograms (water 
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saturated butanol) as an intense adenine and 
sulfur containing spot which is absent in the 
samples incubated without ethionine. Its Rr- 
value is higher than that of adeninethiomethyl- 
riboside. The spot gives no ninhydrin reaction. 
Ethionine usually causes only a negligible increase 
of purine synthesis in comparison with the control 
samples. (In 2 experiments amongst 12, an ap- 
preciable enhancement of purine synthesis by 
ethionine was observed, but its extent never ap- 
proximated that found with methionine). The 
accumulation of ‘adenine-thiol compounds in 
presence of ethionine occurs largely at the ex- 
pense of nucleic acid biosynthesis. 


965. Occurrence of desoxyribosides in animal 
tissues. WALTER C. ScHNEIDER. Natl. Cancer 
Inst., NIH, PHS, Bethesda, Md. 

Although cytological and cytochemical studies 
have indicated that desoxypentose nucleic acid 
(DNA) is localised exclusively in the nucleus of 
most cells, the possibility still remains that 
depolymerized DNA, desoxyribosides, or desoxy- 
ribotides could be present in these cells. The 
presence of such compounds would have rather 
obvious metabolic as well as other implications. 
To determine the presence of these compounds, 
extracts of mouse liver and of mouse thymomas 
and hepatomas have been assayed for desoxy- 
ribotides and desoxyribosides using Thermo- 
bacterium acidophilus R-26 (Horr-J@RGENSEN, 
Biochem. J. 50: 400, 1952). The liver extracts were 
found to contain growth promoting activity in 
amounts corresponding to about 0.8 ug thymidine/ 
gm liver. Preliminary experiments indicate that 
the tumor extracts contain 6-30 times as much 
growth promoting activity as the liver extracts. 
Furthermore, the presence of additional growth 
factors in the tumor extracts is suggested by the 
finding that whereas with increasing amounts of 
pure thymidine or liver extract, growth curves 
plateaued at a level corresponding to an optical 
density of 0.3, with increasing amounts of the 
tumor extracts, growth continued progressively 
to optical densities of 0.9-1.0. The further identi- 
fication of the growth factors present in these 
extracts and the determination of the possible 
occurrence of DNA is being undertaken. 


966. Pyrimidine biosynthesis from citrulline 
ureide carbon. Martin P. ScHULMAN AND 
SHIRLEY J. BapGeR (introduced by W. W. 
WESTERFELD). Dept. of Biochemistry, Syracuse 
Med. School, Syracuse, N.Y. 

C-ureido-labeled 1(+)citrulline was admin- 
istered intraperitoneally in 4 equal doses to a 
pigeon and toa rat. Respiratory CO: was collected 
at intervals and the animals sacrificed 20 hr. 
after the first injection. Ribonucleotides were 
isolated from combined liver and intestine and 
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separated on Dowex-l. Further purification was 
effected by separation of free bases on Dowex-50 
after hydrolysis of the nucleotides. The activities 
(epm/um) of isolated compounds were: pigeon 
CO: (max. value) 0.33, cytidylic acid 35, uridylic 
acid 25, guanylic acid 1.5; rat CO2 2.0, cytidylic 
acid 4.5, uridylic acid 1.4, adenylic acid 1.8. The 
data indicate that the citrulline ureide carbon is 
directly utilized for pyrimidine biosynthesis in the 
pigeon. Degradation of the pyrimidine revealed 
the majority of radioactivity in ring position 2. 
The radioactivity of rat pyrimidines was suf- 
ficiently low to suspect that CO fixation was 
responsible for the incorporation. In the rat ci- 
trulline may be rapidly degraded to urea by the 
highly active urea cycle. This is suggested by the 
observed excretion by the rat of a large part of 
the administered citrulline as labeled urea. Con- 
version of citrulline to nucleic acid pyrimidines 
has been demonstrated also in pigeon liver homo- 
genates. The reaction proceeds at about the same 
rate as C“O. conversion to pyrimidines under 
similar experimental conditions. Negative results 
with citrulline were again obtained with rat liver 
preparations. Our experiments suggest that the 
citrulline ureide carbon is a precursor of pyrim- 
idine carbon 2. Citrulline may form succinyl- 
arginine and the latter be converted to ureido- 
succinic acid and/or orotic acid derivatives, 
which are biosynthesized into nucleic acid pyrim- 
idines. (Supported by PHS grant.) 


967. Nitrogen, fat, calcium, phosphorus and 
magnesium metabolic balances in totally 
gastrectomized humans. Morton ScHWARTZ,* 
Henry T. RANDALL* AND Oscar BopANSKY. 
Sloan-Kettering Inst. for Cancer Research, New 
York City. 

Seven of 8 patients who had undergone total 
gastrectomy 4 mos. to 5 yr. prior to study had 
fecal excretions greater than 7% of fat intake, 
the upper limit in normal humans (E. E. Wot- 
LAEGER et al., Gastroenterology 6: 83, 1946; 9: 272, 
1947). The balances indicated below were deier- 
mined in these 7 patients during 15 3-day m:ta- 
bolic periods. The nitrogen balance, Y, was 
related to X, the nitrogen intake, both expressed 
as mg/kg/day, as follows: Y = —88 + 0.38.X with 
a correlation coefficient, r, of 0.79. Y, the ical 
nitrogen in gm/day, was related to X, the nitr»gen 
intake in gm/day, by the equation, Y = 1.4/ + 
0.066 X, with r = 0.68. The fecal fat, Y, was 
related to the fat intake, X, both in gm/day, by 
the equation, Y = 1.55 + 0.20 X, with r = 0.73. 
The calcium excretion, Y, was related to calcium 
intake, X, both expressed as mg/kg/day, as iol- 
lows: Y = 3.5 + 0.87 X, with r = 0.92. The rela- 
tionship between phosphorus intake, X, and 
excretion, Y, both expressed as mg/kg/day was 
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Y = 58+ 0.77 X, with r = 0.91. The magnesium 
excrction, Y, was related to magnesium intake, X, 
both expressed as mg/kg/day, by Y = 0.60 + 
0.77 X with r = 0.78. The extent to which these 
relationships differ from those found in normal 
hum:ns is discussed. 


#68. Porphyrin and heme synthesis. SAMUEL 
ScuwaRrtTz. Dept. of Medicine, Univ. of Minne- 
soi, Minneapolis. 

The synthesis of porphyrins and heme has been 
studied in a variety of biological systems. Porpho- 
bilinogen crystallized by Westall’s procedure is 
converted readily by rat liver homogenate to 
coproporphyrin and protoporphyrin in 50-60% 
yield. C-labelled uroporphyrin and copropor- 
phyrin (approximately 150,000 counts/min./mg) 
have been incubated with bone marrow and 
liver, injected intravenously into a rabbit, and 
studied in a liver perfusion system. In no case 
was C' activity found in coproporphyrin, proto- 
porphyrin or hemoglobin in the experiments 
utilizing uroporphyrin-C™“, while the activity 
recovered in the protoporphyrin and hemoglobin 
in the experiments employing coproporphyrin-C™“ 
was of questionable significance. Significant 
activity was, however, found in other porphyrins 
which have not yet been identified. The urinary 
porphobilinogen from rabbits with experimental 


(Sedormid) porphyria has been fractionated into 
several components. The properties and possible 
metabolic role of these new porphobilinogens and 
other porphyrin precursors will also be considered. 


969. Assay of angiotonin on isolated rat 
uterus. H. Scowarz* AND Irvine H. Pace. 
Research Div., Cleveland Clinic Fndn., and Frank 
E. Bunts Educational Inst., Cleveland, Ohio. 

The method of assay of oxytoxic principle on 
isolated uterus strips has been modified and 
applied to the determination of angiotonin. 
Instead of measuring the height of the contraction, 
the time from addition of the sample to the bath 
to maximum contraction was recorded. This time 
interval is inversely proportional to the concen- 
tration of angiotonin in the bath. The linearity is 
sufficient since the F values in all cases were 
insignificant. The error is less than + 10%. The 
smallest amount which can be estimated in a bath 
of 10 ce capacity, varies from 1/10 to 1/20 of pu 
(standardized against tyramine phosphate). 
Parallel determinations of ‘pure’ angiotonin done 
on anesthetized TEAC-sensitized dogs, gave 
parallel results and indicated that the uterus 
strip is about 15 times more sensitive than the 
pressor response in intact dogs. Advantages of the 
metlod are 1) it is simple and economical; 2) it 
Permits the estimation of angiotonin in presence 
of dcpressor substances, which is not possible in 
dogs; $) it permits the detection of oxytoxic 
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principles during the purification of renin sub- 
strate or angiotonin and as such complements the 
dog assay method. 


970. Lysine metabolism in Neurospora. Ricu- 
ARD ScHWEET, JOSEPH HOLDEN AND PETER 
Lowy (introduced by Henry Borsook). Cali- 
fornia Inst. of Technology, Pasadena. 
Lysine-requiring mutants of Neurospora were 

grown in the presence of radioactive L-lysine plus 

non-radioactive pL-pipecolic acid (piperidine- 
alpha-carboxylic acid) or alpha-aminoadipic acid. 

At the end of the experiment, radioactive pipecolic 

acid was isolated from the medium and non- 

protein fraction of the mycelium, but none was 
present in the protein. All of the radioactivity of 
the isolated pipecolic acid was recovered in the 

L-isomer. The p-isomer was not radioactive and 

did not disappear from the medium, in contrast 

to the rapid utilization of the natural isomer. 

However, pipecolic acid did not support the 

growth of any of 4 lysine-requiring mutants. 

Aminoadipic acid, recovered at the end of similar 

experiments, was not radioactive in contrast to 

results with mammalian tissues (J. Biol. Chem. 

176: 1383, 1948). The L-amino acid oxidase of 

Neurospora oxidizes lysine in vitro. The product of 

this reaction, starting with radioactive lysine, has 

been partially purified by ion exchange chroma- 
tography and its properties studied by paper 
chromatography. Nearly all of the radioactivity 
is associated with a single component which gives 
an orange color with para-dimethylaminobenzal- 
dehyde, reacts only weakly with ninhydrin and 
after hydrogenation yields radioactive DL- 
pipecolic acid. This compound is more acidic 
than pipecolic acid (paper electrophoresis). These 
properties indicate the structure to be A!-dehy- 
dropipecolic acid, probably in equilibrium with the 
open-chain form, alpha-keto-epsilon-aminocaproic 
acid. We have postulated this compound as an 
intermediate in the formation of pipecolic acid in 
Neurospora (Abst. Am. Chem. Soc. Meetings, 
Sept. 1952). 


971. Steady-state kinetics of two-substrate 
enzyme systems. GEORGE W. ScHWERT. 
Dept. of Biochemistry, Duke Univ. School of 
Medicine, Durham, N.C. 

An expression has been derived, using the 
steady-state hypothesis, for the initial reaction 
velocity for the system: 

1) E+A=EA 2) E+B= EB 
3) EA +B=EAB_ 4) EB + A= EAB 
5) EAB + E + A’ + B’. 

Since the expression derived is too complex to be 

useful in the interpretation of experimental data, 

model cases were calculated, assuming various 
values for the individual rate constants. Line- 
weaver-Burk plots were constructed from the 
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calculated initial reaction velocities to determine 
whether the steady-state situation could be 
distinguished from simpler cases by the properties 
of these plots. It was found that, contrary to the 
impression gained from inspection of the expres- 
sion for initial reaction velocity (SEGAL, KACHMAR, 
AND Boyer, Enzymologia 15: 187, 1952; ALBERTY, 
J. Am. Chem. Soc. 75: 1928, 1953), the curvature of 
Lineweaver-Burk plots for the steady-state case 
is, in general, too small to be detected experi- 
mentally. Further, various sets of assumed rate 
constants give rise to Lineweaver-Burk plots 


which cannot be distinguished from those typical 


of simpler kinetic situations. It is regretfully 
concluded that in the general case very limited 
insight into the mechanism of enzymatically 
catalyzed reactions can be gained from measure- 
ments of initial reaction velocities alone. Some 
independently derived information, such as 
individual rate constants or consistent relation- 
ships between kinetic and equilibrium constants, 
must be available before mechanisms can be 
assigned to reactions of this type. 


972. Sucrose metabolism in potato macerates. 
SIGMUND SCHWIMMER AND RacHEL  U. 
MaKkowErR*. Western Regional Research Lab., 
Agric. Research Service, USDA, Albany, Calif. 
Incubation for 24 hr. at 2° of potato tissue 

macerated with adenosine triphosphate (ATP), 

glucose, and phosphate at px 6.1 resulted in a net 
increase of amylopectin, but not of fructose, 

sucrose, or amylose. Dextran sucrase from L. 

mesenteroides added as a trapping agent for sucrose 

in this system produced, in addition, dextran. 

Dextran was measured either by increase in 

amylase-resistant, alcohol-precipitable carbo- 

hydrate or by the production of reducing groups 
after addition of dextranase from P. funiculosum 
to the macerates after alkaline destruction of 
reducing monoses. Thus, synthesis of amylopectin 
and sucrose may proceed concurrently from glu- 
cose as a common precursor. Sucrose synthesis 
could also be demonstrated in macerates incubated 
with fructose, phosphate px 6.1, starch, and 

ATP. The digests were treated with 7. manosa 

and then with 7’. monosa plus invertase. Difference 

in resorcinol values was calculated as sucrose. 

Removal of one additive at a time had the follow- 

ing effects on sucrose formation: fructose, no 

synthesis; phosphate, diminished synthesis; 
starch, no effect; ATP, enhanced synthesis. 

Macerates of at least one variety of potatoes 

showed little or no sucrose-degrading activity 

(invertase) under a variety of conditions of stor- 

age, homogenization, substrate concentration, and 

pH. The observation that very small but possibly 
significant invertase action could be deteeted with 
high dilutions of potato juice indicates that an 
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inhibitor may be present. Invertase activity of 
digests was measured after successive treatment 
with cation and anion exchange resins. This 
treatment stops the reaction at a suitable pu, 
precipitates protein, and eliminates ions which 
may interfere with subsequent analysis. 


973. Comparison of amino acid composition of 
tumor-immunizing alcoholic extracts of 
neoplastic tissues with similar extracts of 
normal muscle. FLORENCE B. SEIBERT, Eva 
Soto-FigvEeRoA* AND ExvizaBeTH E. MI.ier*. 
Henry Phipps Inst., Univ. of Penna., Phila- 
delphia. 

Several alcoholic extracts of rat sarcomas, 
which were capable of causing oncolysis in similar 
tumors of inbred rats and of conferring resistance 
to further challenge, were analyzed for their 
amino acid content and compared with analyses 
on extracts made similarly from muscle of normal 
rats, from rats bearing the tumors and from rats 
rendered immune following oncolysis of their 
tumors. Analyses by the starch column chromato- 
graphic technic of Moore and Stein, by two- 
dimensional paper chromatography, and by 
analyses for free amino nitrogen (Van Slyke), 
showed that the extracts contained a large amount 
of free amino acids. During hydrolysis additional 
amino acids were released, indicating the presence 
of some peptides or whole protein. The amino 
acid patterns for the tumor extracts differed 
significantly from those of all the normal muscle 
extracts, which were similar to each other. For 
example, the tumor extracts contained much 
more glutamic acid but less arginine than did 
the normal extracts. Glycine was released by 
hydrolysis 2- to 3-fold from the normal tissue 
extracts, but 7- to 20-fold from the tumor extracts, 
with a final concentration of 20-30% in both. A 
spot with the Rr and ninhydrin color of a-e- 
diaminopimelic acid was found only in the hy- 
drolysates of tumor extracts, and a blue spot 
with the Ry of histidine appeared only i: the 
hydrolysates of the normal tissue extracts. (ther 
minor differences will be discussed. (Supp rted 
by the American Cancer Society and tie A. 
Atwater Kent Fund, Univ. of Pennsylvania 


974. Synthesis and microbiological prop: : ties 
of halogen-containing unsaturated a:iino 
acids. JacoB SHarrRaA* AND Karu DIT «ER. 
Dept. of Chemistry, Florida State Univ., ‘ «lla- 
hassee. 

Several dichloro- and dibromo-allylgly «ines 
have been synthesized from the following t 3at- 
urated compounds: y-w-dichloroallylglycine ‘om 
propargylglycine; w-w-dichloroallylglycine "0m 
1,1-dichloro-3-bromopropene; and ‘y-w-dibr: m0- 
allylglycine from propargylglycine. The synt':°si8 
of cis- and trans-w-chloro-allylglycine and w-brimo- 





Merel 


ally lg 
Am. | 
pone 
to :nk 
both ' 
the né 
inhibi 
nuiiifi 
to iow 
glutar 
tratio 
L/S? is 
a 100- 
(I). ¢ 
report 


975. G 
dias 
Mal 
Her 
Utal 
The 

place 

toxic 

(ARMs 

1950). 

AND F 

has m 

has be 

signifi 
cannot 

Synths 

diaste: 

tyrosi 
of you 
weight 
added 
tyrosii 
pheny! 
decline 
parabl 
instan 
on lac 

Additi 

loss of 

food j 

added 

paralle 
lactalt 
either 
the uri 
creted 
prociuc 
gated. 








Merch 1954 


ally glycine were reported earlier (122nd Meeting, 


An. Chem. Soc., September, 1952). These com- 
ponds showed marked differences in their ability 
to inhibit the growth of £. coli and S. cerevisiaie, 
bo'h with regard to their relative potencies and 
th: natural amino acids capable of reversing the 
in}:ibition. For example, a number of amino acids 
nu iified the inhibition of the growth of E. coli due 
to iow levels of cis-w-chloroallylglycine, while only 
glu‘amic acid and valine reversed higher concen- 
trations. Although the I/S ratio was not constant, 
I/S* is constant for glutamic acid and valine over 
a 100-fold range in the concentration of inhibitor 
(I). Other microbiological properties will be 
reported. 


975. Growth experiments with 6-phenylserine 
diastereomers. KENNETH N. F. SHAw* AND 
Marvin D. Armstrona. Lab. for Study of 
Hereditary and Metabolic Disorders, Univ. of 
Utah, Salt Lake City. 

The failure of rats to utilize phenylserine in 
place of phenylalanine or tyrosine and a slight 
toxic effect of phenylserine have been reported 
(ARMSTRONG AND LEwis, J. Biol. Chem. 186: 849, 
1950). The availability of allophenylserine (SHAW 
AND Fox, J. Am. Chem. Soc. 75: 3417, 3421, 1953) 
has made possible an extension of this study. It 
has been found that allophenylserine, although 
significantly less toxic than phenylserine, likewise 
cannot give rise to phenylalanine or tyrosine. 
Synthetic diets containing 0.7% of either pt- 
diastereomer and 0.4% t-phenylalanine (no 
tyrosine) neither promoted nor repressed growth 
of young white rats (50-60 gm). Rapid loss of 
weight occurred when 0.7% phenylserine was 
added to a synthetic diet containing 0.8% .- 
tyrosine (no phenylalanine), but 0.7% allo- 
phenylserine caused a significantly smaller 
decline. Food consumption (ad lib.) was com- 
parable with that of control animals in both 
instances. The growth of older rats (250-300 gm) 
on lactalbumin diets followed a similar pattern. 
Addition of 2.0% phenylserinc resulted in a rapid 
loss of weight, which was in part due to a lower 
food intake. When 2.0% allophenylserine was 
added to the diet, growth and food consumption 
paralleled those of control animals. With the 
lactalbumin basal diets, approximately 30% of 
either diastereomer ingested was eliminated in 
the urine unchanged. The optical form of the ex- 
creted amino acids and the nature of the metabolic 
products present in the urine are being investi- 
gated. 


916. Succinate-glycine cycle. Davin SHEMIN 
A*D CuartoTtre S. Russetu.* Dept. of Bio- 
chemistry, College of Physicians and Surgeons, 
Culumbia Univ., New York City. 

Tne a-carbon atom of glycine is known to be 
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utilized for porphyrin, purine, serine and methyl 
group synthesis. It would appear therefore that 
these different compounds should be metabolically 
related through some common pathway by which 
glycine is metabolized. In a study on porphyrin 
synthesis we have concluded that 5-aminolevulinic 
acid is the source of all the carbon and nitrogen 
atoms of protoporphyrin. The synthesis of the 
porphyrin from $-aminolevulinic acid can take 
place in a cell-free extract of duck erythrocytes. 
5-Aminolevulinic acid is the decarboxylated 
product of a-amino-8-ketoadipic acid, the latter 
is the product of a condensation of succinate on 
the a-carbon atom of glycine. Thus it would 
appear that a pathway of glycine metabolism is 
via its initial condensation with ‘active’ succinate. 
If the a-carbon atom of glycine is utilized in this 
pathway, the 6-carbon of 6-aminolevulinic acid 
should have the same metabolic functions since 
it arises from the a-carbon atom of glycine. We 
have found that the 6-carbon atom of 6-amino- 
levulinic acid is utilized for the carbon atoms of 
porphyrins and purines which arise from the 
a-carbon atom of glycine. Studies are in progress 
determining the utilization of 5-aminolevulinic 
acid in serine and methy] group synthesis. Further 
the cycle outlines a pathway by which glycine is 
burned to carbon dioxide. The carboxyl group of 
glycine is converted to carbon dioxide on de- 
carboxylation of a-amino-§-ketoadipic acid. We 
have obtained evidence that 6-aminolevulinic 
acid can be converted to a a-ketoglutarate. The 
a-carboxyl group of the latter compound was 
originally the a-carbon atom of glycine. 


977. Effect of cations on incorporation of I"! 
into protein of rat thyroid homogenates. 
Ropert L. SHERMAN AND ARTHUR W. WaASE 
(introduced by M. Joun Boyp). Div. of Bio- 
logical Chemistry, Hahnemann Med. College, 
Philadelphia, Pa. 

The effect of various cations on the incorpora- 
tion of I'*! into acid precipitable proteins of rat 
thyroid homogenates has been investigated. 
1 we of I'*!, as iodide, was incubated under aerobic 
conditions at 37°C for 2 hr. with fresh rat thyroid 
homogenate in buffered isotonic media containing 
the following cations: NH,*, Cu*+*+, Hgt*, Mnt*, 
Mg*+, Cot, Nit+, Fet+, Fe++*+, Al+*++ and Cr*++. 
Concentrations covered the range of 10° to 
10-* m. Controls were run with each series of 
cations tested. Homogenates were diluted to 
contain 0.3 — 0.4 mg protein N per ml. After 
incubation proteins were precipitated with cold 
10% TCA, filtered onto specially prepared paper 
discs, washed 6 times each with water, alcohol, 
acetone and ether and then dried. The prepared 
samples were assayed radiologically and, after 
activity had decayed out, protein nitrogen was 
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determined. This permitted expression of results 
as cpm per mg N. At 10° m to 10~* M, all cations 
increased the incorporation of I'*! into thyro- 
proteins. Beyond 10-* m, NH,«*+ and Hg** de- 
creased the incorporation; with Fe*t+, Al*+t+ 
and Cr*** bimodal effects appeared: Cu** stimu- 
lated I'*! incorporation more than any other 
cation showing a sharply defined optimal effect 
near 10-* m. The probable role of some of these 
cations in [!*! fixation by thyro-protein will be 
discussed. 


978. Effects of parathyroid hormone on serum 
polysaccharides. M. R. SHetiar, R. PALMER 
Howarp AND Epwarp C. REIFENSTEIN, JR. 
(introduced by Max N. Horrman). Dept. of 
Biochemistry, School of Medicine, Univ. of 
Oklahoma, Oklahoma Med. Research Fndn. and 
the Research Lab., VA Hosp., Oklahoma City, 
Okla. 

A recent theory of the action of parathyroid 
hormone suggests that the action of the hormone 
is primarily upon the bone matrix. In support of 
this theory it has been reported that parathyroid 
hormone causes the elevation of one serum poly- 
saccharide fraction, i.e., the serum mucoprotein 
characterized by Winzler et al. As a further study 
of this theory, white rats were given injections of 
both active parathyroid hormone and hormone 
inactivated by formaldehyde treatment. Both 
mature and young animals were studied. In all 
cases elevated serum polysaccharide and muco- 
protein levels were obtained in animals treated 
with either active or formaldehyde treated prep- 
arations. On the other hand, serum calcium and 
phosphorus levels were changed only in the 
animals given active hormone. Young rats (100- 
120 gm) were found to have an average of 2.70% 
nonglucosamine polysaccharide when expressed 
as a percentage of serum protein, and a muco- 
protein hexose content of 9 mg/100 ml of serum. 
After treatment with 200 u of hormone per day for 
3 days, the values were, respectively, 3.65% and 
27 mg. After treatment with formaldehyde treated 
hormone, the values were 3.18% and 22 mg, re- 
spectively. The results indicate that the action of 
parathyroid hormone on serum polysaccharides is 
independent of the action of the hormone on 
serum calcium and phosphorus. This suggests that 
the preparations may act in a nonspecific way as 
foreign proteins to cause an elevation of serum 
polysaccharides. 


979. Stability of thromboplastic plasma 
component in human whole blood and its 
derivatives. GrorGE Y. SHinowarRA. Dept. of 
Pathology, College of Medicine, Ohio State Univ., 
Columbus. 
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Thromboplastic plasma component (TPC), a 
nonclottable globulin in Fraction I (Cohn), 
stoichiometrically with a blood cell lipoprotein 
converts prothrombin to thrombin (J. Lab. & 
Clin. Med. 38: 11, 1951). It is markedly elevated 
in acute pancreatitis (Proc. Soc. Exp. Biol. & 
Med. 83: 423, 1953) and deficient in hemophilia 
(J. Lab. & Clin. Med. 38: 23, 1951). In view of its 
importance in the treatment of hemophiliacs and 
in the investigation of the coagulation mechanism 
in general, quantitative experiments on the 
stability of TPC were undertaken. The units TPC/ 
ml plasma in citrated whole blood obtained from 
4 normal individuals and stored at 4 C were as 
follows: initial, 97; after 6 hr., 57; and after 24 hr., 
39. This coagulation factor was also found to be 
labile in plasma similarly stored. In 5 pools of 
dried normal plasma stored at room temperature 
for 60-68 months, the TPC level was 48 (27-95) 
u/ml; in 7 pools of frozen (—25 C) normal plasma 
stored over 72 months, 62 (24-114) u/ml. Dried 
Fraction I powder under vacuum retained its 
TPC activity for at least 6 months. The pro- 
cedure for the preparation of a stable plasma frac- 
tion free of other coagulation factors will be 
described: Its TPC activity was found to be 70 
u/mg protein. 


980. Glucuronolactone and saccharate, two 
inhibitors of the synthesis of m-amino- 
phenylglucuronide by rat liver slices. 
Hsien-Giew S1e* and WILuIAM H. FIsHMan, 
Cancer Research and Cancer Control Unit, Tufts 
College Med. School, Boston, Mass. 

A scheme of analysis has been devised for the 
components of a mixture in aqueous solution of 
m-aminophenol, m-aminophenylsulfate and m- 
aminophenylglucuronide and has been applied 
successfully to the determination of these sub- 
stances in protein-free filtrates prepared from 
digests of rat liver slices incubated wit! m- 
aminophenol. Glucuronolactone, not glucuronate, 
was found to be an effective inhibitor of the 
synthesis of m-aminophenylglucuronide, but not 
of m-aminophenylsulfate. Potassium acid sac- 
charate, however, inhibited the synthesis of }oth 
the sulfate and glucuronide of m-aminoph«nol. 
Inorganic sulfate stimulated m-aminophcnyl- 
sulfate formation but did not depress glucuronic 
acid conjugation. The weight of the experimental 
evidence favors the view that in this system glu- 
curonide and sulfate ester formation preceed 
along independent pathways. These data «lso 
provide an explanation for earlier statements by 
others reporting an inhibiting effect of glucoro:ate 
and the lack of effect of saccharate in 0-amino- 
phenol conjugation. 
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9%!. Sites of intramitochondrial phosphory- 
lation. Puxitip SIeEKEvITz (introduced by 
James A. MiuueR). McArdle Lab., Univ. of 
Wisconsin, Madison. 

Rat liver mitochondria, isolated from isotonic 
sucrose homogenates, were mixed in the cold 
with all the components necessary for oxidative 
phosphorylation, including AMP or ADP, plus 
radioactive inorganic phosphate (IP). Immedi- 
ately after mixing, the mitochondria were separ- 
ated from the medium by centrifugation in the 
cold. Perchloric acid extracts of the mitochondria 
and of the medium were separately placed on 
Dowex-l ion-exchange columns (formate form), 
and the intra- and extramitochondrial nucleo- 
tides and IP were separated and their specific 
activities (SA) determined. Under these con- 
ditions, adenylate kinase activity and IP uptake 
occur and radioactive ADP and ATP and non- 
radioactive AMP are formed. 0.001 m KCN in- 
hibited P® incorporation less than IP uptake. 
The SA of the extramitochondrial IP was always 
greater than that of the intramitochondrial IP and 
ADP. When AMP was added initially, the SA 
of the corresponding intra- and extramitochon- 
drial nucleotides were approximately equal, while 
the SA (per mole purine) of the ATP was slightly 
less than half that of the corresponding ADP. 
When ADP was added initially, not only was the 
SA of the extramitochondrial ADP less (by dilu- 
tion) than that of the intramitochondrial ADP, 
but the SA of the extramitochondrial ATP was 
less (possibly through production of inactive 
ATP by adenylate kinase) than that of intramito- 
chondrial ATP (produced by oxidative phos- 
phorylation). The results suggest that two sites 
of adenylate kinase activity exist, one at the site 
of oxidative phosphorylation and the other at the 
surface of the mitochondria. The results of ex- 
periments with ATP-utilizing systems, and a 
scheme of mitochondrial structure and oxidative 
regulation will be discussed. 


982. Plasma distribution in the rat. Apa B. 
Simon*, W. O. CastTer* AnD W. D. ARMSTRONG. 
Dept. of Physiological Chemistry, Univ. of 
Minnesota, Minneapolis. 

Following the injection of Evans Blue into the 
blood stream of a rat, the plasma content of any 
given tissue may be estimated by comparing the 
Evans Blue concentration in that tissue with the 
Evins Blue concentration in plasma. Evans Blue 
ean be quantitatively extracted from a tissue by 
mincing it with a mixture of acetone and Zephiran. 
To voncentrate the dye in this extract, the acetone 
is »emoved by evaporation. This forms the basis 
of a sensitive spectrophotometric method for 
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determining Evans Blue in tissue. In this way, the 
plasma content of the following tissues is found on 
a fresh weight basis to be: liver 9.0%, whole 
skeleton 3.8%, skin 1.38%, muscle 0.5%, small 
intestine 4.5%, kidney 11.0%, lungs 14%, heart 
muscle 7.2%, stomach 4.6%, large intestine 5.4%, 
spleen 8.3%, testicle 1.4%, brain 1.1% and adrenal 
5%. These tissues are listed in the order in which 
they contribute to the total plasma volume 
(Evans Blue space) of the 300 gm male white rat. 
Chief among these are the liver with 10.6% of the 
body’s plasma; skeleton 7.9%, skin 6.6% and 
muscle 6.38%. The heart contains 3.38% of the 
total plasma in its chambers and 0.6% in the heart 
muscle. By difference, 55% of the plasma must be 
present in the large vessels. This procedure also 
furnishes a direct method for estimating heart 
volume, and it allows the independent estimation 
of the plasma volume in the two sides of the heart. 


983. Source of the hydroxylysine of collagen. 
F. Marorr Sinex* anp D. D. VAN SLYKE. 
Med. Dept. Brookhaven Natl. Lab., Upton, N. Y. 
Among the features which distinguish collagen 

from other proteins is the presence of the amino 
acid, hydroxylysine. (VAN SiyKe, HILLER AND 
MacFapyeEn, J. Biol. Chem., 141: 68, 1941). The 
origin of the hydroxylysine has not been de- 
termined. Since it is not necessary to have hydroxy- 
lysine present in the diet, it must be formed in 
the body, either by complete synthesis or from 
one of the ‘essential’ amino acids. The similarity 
of structure between hydroxylysine and lysine 
pointed to the latter as the possible source from 
which hydroxylysine may be formed. The question 
of whether or not hydroxylysine is formed from 
lysine was approached by feeding rats L-lysine 
uniformly labeled with C™. The basic amino 
acids of rat skin collagen have been separated by 
means of a Dowex-50 ion exchange column. The 
specific activity and distribution of carbon-14 in 
hydroxylysine was similar to that found in lysine, 
indicating that hydroxylysine is formed from 
lysine. 


984. In vitro synthesis of some phosphorus 
fractions in rat liver particulate matter. 
S. A. Sineat, V. P. SypENstTRIcKER*, JuLiIA M. 
LITTLEJOHN* AND Patricia M. Martruews*. 
Depts. of Biochemistry and Medicine, Med. Col- 
lege of Georgia, Augusta. 

The synthesis of phospholipids (PL), pentose 
(PNA) and desoxypentose (DNA) nucleic acids 
and phosphoprotein (PP) in rat liver nuclei (N), 
mitochondria (M), and microsomes (Ms) has been 
studied in the Friedkin and Lehninger medium 
(J. Biol. Chem., 177: 775, 1949). Initial experi- 
ments showed little oxygen consumption or syn- 
thesis in individual particulate matter alone or in 
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combinations. Rapid dephosphorylation occurred. 
The addition of versenate to the 0.25 m sucrose 
employed in the preparation of particulate matter 
and to the above incubation medium produced 
satisfactory conditions for the study of this 
problem. A typical experiment showed the fol- 
lowing gaseous exchange for material derived from 
0.34 gm whole liver: N, —25; M, —73; Ms, +13; 
N + M, —200; N + Ms, —23; M + Ms, —128 
and N + M + Ms, —230 microliters oxygen in 
40 min. Synthesis of PL, PNA, DNA (N alone or 
in combinations) and PP in N, M, or Ms was very 
limited, but was markedly increased in combina- 
tions of particulate matter. The activity was 
proportional to the above oxygen uptakes. Initial 
heat inactivation (A) studies showed PL synthesis 
markedly reduced when the M component of 
mixtures was heat inactivated, although the 
values obtained were still considerably above 
control values when N were also present. Exten- 
sive PNA synthesis occurred in N + AM and AN + 
M. Moderate activity was observed when Ms was 
one member of the pair. When both N and M were 
heat inactivated, no activity was observed. The 
nature of the heat labile and stable factors is under 
investigation. 


985. Surface phenomena of fats for parenteral 
nutrition. W. S. SINGLETON AND Ruta R. 
BENERITO (introduced by A. M. ALtscuut). 
Southern Regional Research Lab., Bureau of 
Agric. and Indust. Chemistry, Agric. Research 
Service, U.S. Dept. of Agriculture, New Or- 
leans, La. 

Need for the systematic investigation of the 
surface phenomena of natural and synthetic vege- 
table oils of known origin and processing condi- 
tions has arisen because of the intensive effort 
on the part of many investigators in the prepara- 
tion and clinical testing of fat emulsions for intra- 
venous administration. Interfacial tension against 
water is directly related to ease of emulsifiability, 
and therefore provides an index of the latter prop- 
erty. Various fats which have been characterized 
and made available for utilization as possible 
emulsifiable products include cold-pressed peanut, 
screw-pressed peanut, prepressed-solvent  ex- 
tracted peanut, cottonseed, sesame, rice, corn, 
coconut, virgin olive and such synthetic glycerides 
as acetostearins, aceto-oleins, palmito-dioleins, 
tripelargonin, dipalmitolactin and _ simulated 
human fat. Marked differences in the interfacial 
tension of these materials, ranging from about 1- 
25 dynes/em were observed. Crude rice, cotton- 
seed, and olive oils, and the acetoglycerides, 
ranged from 1-8 dynes/cm, respectively. Values 
for the other products ranged from 10-25 dynes/ 
em. Crude oils, blends of refined oils containing 
small precentages of crude oils, and glycerides 
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containing short chain fatty acids were found to 
have significantly low interfacial tensions. Sur- 
face tensions were found to be about 25-32 dynes/ 
em and did not offer any significance pertaining 
to emulsifiability. (This work is being supported 
with funds supplied by the Office of Surgeon Gen- 
eral, Dept. of the Army, and conducted under the 
general supervision of the Med. Research & De- 
velop. Board, Office of Surgeon General, Wash- 
ington, D. C.) 


986. Peptide stimulation of growth of lactic 
acid bacteria. Ropert J. Sirny, Finn Wo. 
AND Dona.Lp L. Scumipt (introduced by V. G. 
HELLER). Dept. of Agric. Chemistry Research, 
Oklahoma Agric. Exper. Station, Stillwater. 
Several essentially different conditions have 

been encountered in which peptide-bound amino 
acids have shown greater activity than the cor- 
responding free amino acids. The studies were 
conducted with a basal medium and techniques 
essentially as described by Henderson and Snell 
(J. Biol. Chem. 142: 15, 1948). Under conditions 
involving amino acid interdependences, of which 
numerous examples have been found, relatively 
high amounts of certain amino acids are required 
for efficient utilization of growth-limiting amounts 
of other amino acids. One such interdependence is 
found between arginine and glycine for Leuconos- 
toc mesenteroides P-60. A need for high levels of 
arginine for utilization of low amounts of free 
glycine is reduced markedly when the glycine is 
supplied as any one of several different dipeptides 
studies. Thus with low arginine, the activity of 
glycine-containing peptides is manifested as a 
growth stimulation much greater than that found 
with free glycine. In other studies with this organ- 
ism and with Lactobacillus brevis, peptide-bound 
glycine is more active than free glycine as a pre- 
cursor of serine in a system in which serine syn- 
thesis is partially inhibited by high levels of 
alanine. In this same inhibited system, grow! in 
response to added serine is also much gr¢ ater 
when the serine is added as a peptide rather ‘han 
in the free form. These three different condit ons, 
together with other related observations, wi'! be 
discussed in support of the hypothesis that »ep- 
tides are likely to appear as stimulatory gr wth 
factors in many conditions involving inhi’ ‘ted 
utilization of free amino acids. 


987. Mechanism of action of azaserine. 
Howarp E. Skipper, LEONARD L. BEN) ''T, 
Jr.* anp Frank M. ScuaBet, JR.* Biolo. ‘cal 
Lab. of Southern Research Inst., Birmingham, ‘la. 
The cooperative efforts of Parke Davis & “0. 

and Sloan-Kettering Institute have provi jed 

knowledge of the structure and anti-cancer a¢'iv- 

ity in animals of the unusual compound, -di- 
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a oacetyl-l-serine, isolated from a culture of a 
sil microorganism. In view of the evidence that 
c-rtain known tumor-inhibiting agents affect 
nicleotide metabolism, it was considered of in- 
t:cest to determine the effects of azaserine on 
formate incorporation into nucleic acids. Mice 
bearing Sarcoma 180 or Adenocarcinoma Eo771 
were administered azaserine (30 mg/kg) immedi- 
aicly before injection of C'4-formate. The specific 
activities of combined nucleic acids isolated from 
tumors and certain normal tissues were compared 
with those of nucleic acids isolated from control 
mice which received only C'4-formate. The results 
of these experiments demonstrated that azaserine 
is 2 profound inhibitor of formate incorporation 
into. the nucleic acids of Sarcoma 180, Adeno- 
carcinoma Eo771, intestine and liver. (Lab. 
affiliated with Sloan-Kettering Inst.) 


988. Phosphohexose isomerases. MILTON W. 
SLEIN. Chemical Corps Biological Labs., Camp 
Detrick, Frederick, Md. 

Phosphomannose isomerase (PMI) isolated 
from rabbit muscle (J. Biol. Chem. 186: 753, 1950) 
has been found to catalyze the reaction: mannose- 
6-phosphate (40%) = fructose-6-phosphate (60%). 
It is possible to demonstrate this even in prepara- 
tions containing relatively large amounts of Loh- 
mann’s isomerase which catalyzes the reaction: 
glucose-6-phosphate (70%) = fructose-6-phos- 
phate (830%) (Biochem. Z. 262: 137, 1933). The 
method depends on the difference in pH optima of 
the enzymes. PMI has optimal activity at pH 5.5; 
whereas, that for Lohmann’s isomerase is at pH 9. 
Since fructose-6-phosphate is now known to be 
the product of mannose-6-phosphate isomeriza- 
tion by PMI, Lohmann’s isomerase may be more 
descriptively named: phosphoglucose isomerase 
(PGI). Both enzymes are inhibited about 20-30% 
by 0.04 m Cot++, Mn++, and Mg**+ at px 7.5. Neither 
is affected by the same concentration of Kt. 
0.04 mM Ca** and NH,* inhibit PMI activity about 
25% and 90%, respectively, at pH 7.5, but have no 
significant effect on PGI. PGI may be isolated 
from rabbit muscle extracts after removal of PMI 
as previously described. The ammonium sulfate 
concentration is increased to 0.65 saturation to 
precipitate PGI. Further subfractionation with 
ammonium sulfate and treatment with alumina 
or calcium phosphate gel gives material in the 
nonadsorbed fractions which has about 6 times 
the activity of the crude muscle extract, and 
ca'alyzes the isomerization of about 5000 m sub- 
St: \te per 100,000 gm protein/min. at 30°. This is 
al ut 45 times as active as the best preparations 
of PMI so far obtained, each activity being 
m.sured at its optimal pH. 


98°. Hydroxylation of aniline by acid-fast 
acteria. NaTHAN H. SLOANE (introduced by 
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B. L..Hutcutnes). Chemical and Biological 
Research Section, Lederle Labs. Div. American 
Cyanamid Co., Pearl River, N. Y. 

Sloane, Samuels and Mayer (J. Biol. Chem. in 
press) reported that the hydroxylation of aniline 
by mycobacteria is coupled to the energy cycle of 
the micro-organism. Further studies (SLOANE, 
J. Am. Chem. Soc. in press) showed that chlortet- 
racycline and oxytetracycline (1.3-5.4 X 10-°M), 
O/P uncoupling agents, also inhibit the hydrox- 
ylation without affecting the oxygen uptake of 
these cells. Isochlortetracycline does not inhibit 
the hydroxylation reaction. The activity of 
chlortetracycline and oxytetracycline is reversed 
noncompetitively by succinate or fumarate with 
M. smegmatis (#101) or by oxalacetate or pyruvate 
plus bicarbongte with M. tuberculosis (#607). A 
metabolite of p aminobenzoic acid (SLOANE, J. 
Am. Chem. Soc. in press) also reverses the activity 
of the antibiotics in a noncompetitive manner. 
The PABA-metabolite (C:4Hi4N 2-1/2H2O) was ob- 
tained as a crystalline free base from culture 
filtrates of M. smegmatis grown in the presence of 
PABA. The compound contains one aromatic 
amino group per mole. The ultraviolet absorption 
spectrum of the metabolite in ethanol shows 
maxima at 258 mu (e 23,400) and 295 mu (e 3900). 
Amino acids, vitamins, purine and pyrimidines 
are ineffective in reversing the antibiotic effect. 
The inhibitory effect of 2,4-dinitrophenol on the 
hydroxylating system with M. smegmatis is par- 
tially reversed by succinate, fumarate or malate, 
but not reversed by the PABA-metabolite. These 
data suggest that different inhibitors of oxidative 
phosphorylation probably act at different sites in 
the enzyme complex. 


990. Action of some polyhydroxy compounds 
in preventing hemolysis due to freezing. 
Henry A. SLoviter (introduced by Harry M. 
Vars). Harrison Dept. of Surg. Research, Schools 
of Medicine, Univ. of Pennsylvania, Philadel- 
phia. . 

Glycerol has previously been found to largely 
prevent the hemolysis which results when red 
cells are frozen and thawed. In the temperature 
range —20°C to —79°C there is a sharp maximum 
in the rate of hemolysis near —40°C. Ethylene 
glycol and propylene glycol have a qualitatively 
similar action and similar but not identical 
maxima in rates of hemolysis. Surprisingly, 2,3- 
butanediol had very little action in preventing 
hemolysis whereas 1,4-butahediol was very effec- 
tive. Several other glycols and glycol ethers were 
studied. Freezing and thawing of red cells per- 
formed in cases where the polyhydroxy compound 
was present: a) both inside and outside the cell, 
b) inside but not outside the cell, and c) outside 
but not inside the cell showed minimal hemolysis 
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in case (a), almost complete hemolysis in case (6) 
and considerable but not complete hemolysis in 
case (c). Mouse red cells are permeable to erythri- 
tol and sorbitol and these crystalline sugar alco- 
hols are about as effective as glycerol in preventing 
the hemolysis due to freezing and thawing of 
mouse red cells. With human red cells made arti- 
ficially permeable, erythritol, sorbitol and also 
glucose prevent the hemolysis due to freezing and 
thawing. These results indicate that the anti- 
hemolytic action of polyhydroxy compounds is 
not due to the ability of the agent to form a 
viscous supercooled liquid at low temperatures. 
Some factors involved in the mechanism of this 
anti-hemolytic action will be discussed on the 
basis of the experimental results presented. (This 
work was supported in part by avPHS Grant.) 


991. Organic acids of Narcissus poeticus. 
R. R. Smesy*, V. Zprnovsky* anp F. M. 
Srronc. Dept. of Biochemistry, Univ. of Wis- 
consin, Madison. 

The organic acids of Narcissus poeticus bulbs 
were separated by partition chromatography, 
and two unidentified peaks were observed. The 
major unknown peak, representing about one- 
third of the ether-extractable acids, yielded a 
crystalline product, m.p. 172-172.5° (dec.), when 
recrystallized to constant melting point. How- 
ever, this product was a mixture of a dibasic acid 
(I), m.p. 153° (dec.) and a monobasic lactone 
acid (II), m.p. 178°. The name, ‘narcissic acid’, is 
suggested for I, which has the probable formula 
CoH O16. The probable formula of II is Cis;H 2007. 
Both acids contain phenolic and aliphatic hy- 
droxyl groups. A third acid (III), m.p. 192.5° 
(dec.) was obtained from the mixture of I and II 
after mild alkaline treatment. The name, ‘narcinic 
acid’ is suggested for III, which is a dibasic acid 
containing phenolic and aliphatic hydroxyl groups 
and a ketonic carbonyl group. The most probable 
formula of III is Ci;H29O,. All three acids show 
very similar infra-red and ultraviolet spectra. 
Since III is the most stable, it has been used for 
initial structural studies. Alkali fusion produced 
p-hydroxybenzoic acid. Two moles of periodate 
were consumed in 30 min. with formation of formic 
and oxalic acid-, but without: formation of alde- 
hydes 


992. Blood, urine and tissue amylase levels 
in normal and depancreatized rats. BEN- 
JAMIN W. Smitu*, JosepH H. Rog, JR.* aNnpD 
C. R. Treapweii. Dept. of Biochemistry, 
George Washington Univ. School of Medicine, 
Washington, D. C. 

The origin of the a-amylase of blood, urine and 
tissues has been variously reported as pancreas, 
liver or other tissues. None of these sites have 
been definitely established. A procedure for com- 
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plete pancreatectomy in the rat has been devel- 
oped in this laboratory. In view of the extremely 
high urinary and blood amylase levels in the rat, 
this animal is well suited for amylase studies 
following pancreatectomy. Serial blood and uri- 
nary amylase levels were determined, before and 
after complete pancreatectomy, in rats main- 
tained on a low-residue diet. Tissue amylase levels 
were determined in nonoperated and operated 
animals. Amylase determinations were made by 
the method of Smith and Roe. During 30 days 
postoperative the levels of urinary and blood 
amylase were the same as, or showed a slight 
increase above, the pre-operative values. In the 
operated animals the liver and intestinal amylase 
levels were significantly lower than in the un- 
operated controls. The amylase levels in the tissue 
from the area of the pancreas indicated that 
essentially all of the pancreas had been removed. 
Amylase levels in kidney, heart, muscle and spleen 
were the same in operated and nonoperated ani- 
mals. The data suggest that in the rat the amylase 
of blood and urine is not derived from the pan- 
creas. 


993. Hormone studies in hypophysectomized 
male rat: effect on accessory sex organ and 
body weights. D. W. Snarr*, Auice M. Hat- 
VERSON* AND L. I. Puastrey. Food and Drug 
Labs., Dept. of Natl. Health and Welfare, Ottawa, 
Canada. 

A study has been made of the effect of stil- 
bestrol, cortisone, and ACTH on body weight and 
accessory sex organ weight in the hypophysec- 
tomized male rat. In such animals stilbestrol 
caused a significant increase in the weights of the 
seminal vesicles, ventral prostate and coagulating 
glands but caused a decrease in body weight. No 
effect on the testes was noted. ACTH caused an 
increase in the weights of the seminal vesicles, 
ventral prostate and coagulating glands but did 
not effect body or testes weight. Cortisone on the 
other hand had very little effect on accessory sex 
organs but did cause a significant decrease in 
body weight. Possible mechanisms of action are 
discussed. 


994. Studies of chondroitin sulfate in r-ia- 
tion to the mechanism of calcification. 
ALBERT Epwarp SoBEL AND Martin Bure." 
Dept. of Biochemistry, Jewish Hosp. of Brook: in, 
Brooklyn, N. Y. 

That chondroitin sulfate may be involved in ‘he 
calcifying mechanism of rachitic bone is sugges’ ed 
from studies with toluidine blue and protam:”e, 
which inactivate this mechanism. This inactiva- 
tion is a function of the inactivator to calcium 
ratio. In attempting to relate the ‘local faci a 
to the state of polymerization of chondroitin 
sulfate, the influence of calcium ions on meta- 
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chromatic staining was investigated. With a con- 
stunt amount of toluidine blue the degree of 
metachromasia increases with calcium ion concen- 
tration in solution, up to a maximum of about 
15 ME/Il. Above this concentration of calcium 
ions there is a gradual decrease in metachromasia. 
Prior shaking with calcium chloride increases 
intensity of metachromatic staining in the ossi- 
fying matrix. In contrast to this, when chon- 
droitin sulfate is extracted from the bone, calcium 
io: competitively interferes with metachromatic 
staining. However, the metachromasia obtained 
with chondroitin sulfate combined with collagen, 
responds to calcium ion in the same way as rachitic 
bone cartilage. The property of calcium ions 
increasing the degree of metachromasia seems to 
be typical of calcifying cartilage in the studies 
carried out to date. The appearance of meta- 
chromatic staining in bone cartilage did not 
correlate in all cases with calcifiability. However, 
when calcifiability was destroyed by various 
agents, metachromasia was not enhanced by 
calcium ions. (These studies were supported by 
research grants from Natl. Inst. of Dental Re- 
search, PHS and the Office of Naval Research, 
Dept. of the Navy.) 


995. Heart muscle hexokinase. ALBERTO SOLS* 
AND Rosert K. Crane. Dept. of Biochemistry, 
Washington Univ. Med. School, St. Louis, Mo. 
The hexokinase activity of homogenates of heart 

muscle from several species of mammals can be 

divided by centrifugation at 15,000 X g for 30 min. 

(or 100,000 X g for 1 hr.) into a particulate frac- 

tion containing about 60% and a supernatant 

fraction containing about 40% of the total activ- 

ity (cf., CRANE AND Sots, J. Biol. Chem., 203: 

273, 1953). From calf heart homogenates the 

particulate fraction between 1,000 and 15,000 X g, 

which contains about 20% of the total activity, 

was obtained and washed repeatedly on the 
centrifuge (enzyme I). The supernatant (soluble) 
enzyme was purified by fractionation with am- 

monium sulfate (enzyme II). The activity of I 

was released in a soluble form by treatment with 

the detergent Triton X-100 and was recovered as 
an acetone powder from which extracts were made 

(enzyme III). Lipase also releases the activity 

of I. The enzymatic properties of I, II and III 

have been compared. The pu activity curve of III 

is similar to that of brain hexokinase; a broad 

optimal range between pH 6 and 8 with a slight 
peak at 6. The activity of II is maximal at pH 

8-8.5. IL and III are essentially the same as 

Pariiculate brain hexokinase (cf., SoLs AND 

Crine, Federation Proc., 12: 271, 1953) with re- 

Spect to relative phosphorylation rates, affinities 

for substrates and affinities for competitive 

inhibitors. IL and III, as well as I, are non- 
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competitively inhibited by glucose-6-phosphate 
and the related compounds, L-sorbose-1-phos- 
phate and 1,5-sorbitan-6-phosphate, at least 4 
times more strongly than is particulate brain 
hexokinase. 


996. Lipides of the brain during early develop- 
ment in the rat. WARREN M. Sperry. Depts. 
of Biochemistry, New York State Psychiatric 
Inst. and College of Physicians and Surgeons, 
Columbia Univ., New York City. 

Total lipides, cholesterol (total and free), and 
lipide phosphorus were determined in brains 
pooled from each of 15 litters of rats aged 5-40 
days. During this period the percentage of total 
lipides rose from 3.4-9.0 in fresh brain and from 
28-42 in dry brain. The increase in amount of 
lipides per brain was proportionately much 
greater, from 13-140 mg. On the assumption that 
the lipide concentration in dry brain up to the 
10th day approximates that of unmyelinated brain 
tissue (cf. J. Biol. Chem. 140: 885, 1941), it is 
possible to calculate the amounts of lipides de- 
posited in the processes of growth and myelina- 
tion. The quantity of ‘myelin’ lipides, thus esti- 
mated, increased progressively after the 10th day; 
but at the 40th day it was still less than half the 
amount of ‘growth’ lipides. The percentage of 
cholesterol in total lipides increased slightly, 
from about 15-18. Significant amounts of combined 
cholesterol were not found. The percentage of 
phosphatides in total lipides appeared to increase 
from about 65 at the 7th day to 73 from the 11th- 
17th days and then to decrease to about 60 at the 
30th day. The sum of cholesterol and phosphatides 
accounted for only 80-90% of the total lipides 
from the 7th to the 24th days, and about 75% 
thereafter. (This investigation is being continued 
under the partial support of a grant from the 
Natl. Multiple Sclerosis Society.) 


997. Enzymatic action of fluids from cystic 
brain tumors. M. SpreGEL-ADOLF AND H. T. 
Wycis*. Depts. of Colloid Chemistry and Neuro- 
surgery, Temple Univ. Med. School and Hosp., 
Philadelphia, Pa. 

Studies of cerebrospinal fluids in conditions 
producing minute brain lesions such as cerebral 
concussion and electroshock revealed the presence 
of an activity resulting in splitting of nucleic 
acids. (Federation Proc. 5: 156, 1946; Am. J. 
Psychiat. 104: 697, 1948.) If this, probably enzy- 
matic, substance is found in conditions associated 
with damage of brain substance, it should occur 
in probably higher concentration where large 
amounts of tissue are destroyed, as for instance 
in brain tumors with cyst formation. The enzy- 
matic activities of fluids from various cystic 
tumors (acoustic neurinoma, craniopharyngioma, 
astrocytoma and glioblastoma multiforme) upon 
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both types of nucleic acids, 3 pyrimidines and 2 
purines were tested by spectrophotometric meth- 
ods. Controls were made with normal serum and 
cerebrospinal and ventricular fluids from various 
conditions. In a number of cases the action of the 
cyst fluids upon the tigroid bodies of anterior 
horn cells was tested in sections of cats’ spinal 
cord (Arch. Pathol. 42: 175, 1946). The results 
vary according to the type of tumor. Practically 
no enzymatic action against either nucleic acid 
can be detected in the neurinoma cyst fluid by 
either method used. On the other hand cyst fluids 
from the other above mentioned brain tumors 
show marked nucleic acid splitting activity which 
reaches its highest values in the group of glio- 
blastoma multiforme. The differences in the 
enzymatic activities of various tumors run parallel 
to the nucleic acid content of the respective cyst 
fluids, reported by Cummings (Brain 73: 244, 
1950). (Aided by the Sigma XI-Resa Research 
Fund.) 


998. Uric acid synthesis in the non-gouty 
and gouty human. E. L. Spi_Man (introduced 
by Louis PILLEMER). Dept. of Biochemistry, 
Western Reserve Univ. Med. School, Cleveland, 
Ohio. 

Studies on the rate of incorporation of formate- 
C™ into the uric acid excreted by the Dalmatian 
and non-Dalmatian dog suggest that the uric 
acid arises at least in part from a de novo synthesis 
and not entirely from nucleic acids. The tech- 
niques used in the dog studies have been applied 
to humans to determine if a more direct synthesis 
of uric acid might occur in gouty as compared to 
non-gouty individuals. Two non-gouty and 2 
gouty humans were each given 100 ue of C- 
formate subcutaneously. Urine samples were 
collected initially at hourly intervals and later at 
longer time intervals. The highest C'* concen- 
tration (3040 disinteg/min/mm C) was found in 
the uric acid of the non-gouty subject 72-96 hr. 
after the injection. The specific activity of the 
uric acid was equal to that of the urinary formate 
at 48-72 hr. The highest C'4-concentration (18,700 
disinteg/min/mm C) was found in the uric acid 
of the gouty subjects 5-7 hr. after the injection. 
The specific activity of the uric acid was equal 
to that of the urinary formate at 7-10 hr. Thus, 
formate-C™ was utilized for uric acid synthesis 
more rapidly and more efficiently in the gouty 
human. In view of reports of a larger miscible uric 
acid pool invariably found in gouty subjects, this 
enhanced utilization is even more striking. Al- 
though the data do not conclusively prove that a 
more direct synthesis of uric acid occurred in 
gouty subjects, it does suggest that the rate of 
uric acid synthesis differs markedly from that of 
the non-gouty subject. 


FEDERATION PROCEEDINGS 


Volume 18 


999. Conversion of ethanolamine and pentose 
to acetate in the rat. D. B. Sprinson avp 
I. Weutkxy*. Dept. of Biochemistry, Columbia 
Univ., New York City. 

The utilization of ethanolamine-2-C™ for 
cholesterol and fatty acid synthesis by the rat 
(SpRINSON AND Couton, J. Biol. Chem., in press) 
prompted an investigation of the conversion of 
ethanolamine-1-D,2-C'* (CD.,OH-C“H.NH:) to 
acetate. The utilization for acetylation of a- 
amino-y-phenylbutyric acid was 0.9 that obtained 
with administered acetate; 85% of the radio- 
activity of the excreted acetate was present in 
the carboxyl, and the dilution of deuterium in the 
methyl was nearly the same as that of C™ in the 
carboxyl. This indicates that the amino carbon 
was oxidized to carboxyl; and the hydroxyl 
carbon was converted to methyl without cleavage 
of C—H bonds. These results may be explained by 
the following reaction scheme: CH2OH-CH:NH.> 
[CH-OH-CHO.J> CH.,OH-CHOH-R —[CH.= 
COH-R] — CH;-CO-R, where R might be a 
sulfhydryl compound such as coenzyme a. A 
2-carbon fragment on the level of oxidation of 
glycolaldyhyde was implicated in this scheme by 
the results of administration to rats of either 
D-ribose-1-C™ or D-xylose-1-C™ plus a-amino-y- 
phenylbutyric acid. The utilization for acetylation 
was 0.5 and 0.2, respectively, that of administered 
acetate, and 92% of the activity was in the methy] 
of the excreted acetate. ‘Active glycolaldehyde’ 
has been postulated to arise via ribulose from 
carbons | and 2 of ribose in the presence of trans- 
ketolase (HORECKER AND SmyRNIOTIS, J. Am. 
Chem. Soc. 75: 1009, 1953; RackER, et al. ibid, 1010), 
and in the fermentation of pentose-1-C" to ace- 
tate-2-C'* (Gest aNnp LampEN, J. Biol. Chem. 
194: 555, 1951). The utilization of ethanolamine 
for acetate is much more extensive than the 
previously reported conversion to glycine (We Iss- 
BACH AND SprInsoON, J. Biol. Chem. 203: 1031, 
1953). It is noteworthy that oxidation of CH,0H- 
CHOH-R would give rise to CH.OH-CO-li, a 
glycolyl derivative, which might be involve: in 
glycine formation. 


1000. Biosynthesis of tyrosine from glu: ose 
via shikimic acid. P. R. Srinrvasan* 
SPRECHER* AND D. B. Sprinson. Dept. of 1 
chemistry, Columbia Univ., New York City 
The conclusion from work with mutants 

shikimic acid is a precursor of certain arom: 

compounds has been supported by the observ: | 
that Escherichia coli, grown in the presen 

3 X 10-*m glucose plus 3 X 10-‘m shikimie «:'d- 

C™, yielded tyrosine 4 as active as the shiki::ii 

acid (SHiGEURA, SPRINSON AND Davis, unpi)- 

lished). To study the site of attachment ind 
source of the side-chain of tyrosine this, ¢°™- 
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pend and shikimate, formed from labeled glucose, 
wee compared. The specific activities of C-2 and 
C \ of shikimate were 0.5 and 0.9 those of C-1 
al} C-6 of glucose, respectively; no other atoms 
were appreciably labeled from glucose-1-C™ or 
gi.cose-6-C'4 (SHIGEURA, SPRINSON AND Davis, 
Fe ‘eration Proc. 12: 458, 1953). In yeast grown on 
glucose-1-C'4, C-2 (or -6) of the ring of tyrosine 
wis 0.5 as active as C-1 of glucose (GILVARG AND 
Biocu, J. Biol. Chem. 199: 689, 1952). We now find, 
in collaboration with B. D. Davis, that in E. coli, 
grown on glucose-6-C', C-2 (or -6) of tyrosine is 
0.9 as active as C-6 of glucose. Furthermore, half 
of the 8-carbon atoms of the side-chain arise from 
C-6; Gilvarg and Bloch (ibid.) have found half to 
arise from C-1. These results indicate that in the 
biosynthesis of tyrosine 1) the carboxyl of shiki- 
mate is eliminated; 2) the side-chain enters the 
same position, since C-2,6 of shikimate correspond 
to C-2,6 of tyrosine; 3) the side-chain, in contrast 
to the ring, may be derived from a 3-carbon com- 
pound originating in glycolysis. 


1001. Enzymatic degradation of lysine. 
TurEssaA C. STapTMAN (introduced by H. M. 
KauckaR). Natl. Heart Inst., NIH, Bethesda, Md. 
Dried cells of an amino acid fermenting. Clo- 

stridium (strain HF) form 2-C"4-acetate, 2-C1- 
butyrate and ammonia from 2-C"4-lysine (J. Bact., 
in press). This over-all reaction involves no net 
oxidation or reduction. 6-C'4-lysine is decomposed 
to 2-C'-acetate, 4-C"-butyrate and ammonia. The 
appearance of carbon 6 of lysine in the methyl 
carbons of acetate and butyrate indicates that 
adipic acid derivatives probably do not play inter- 
mediary roles since this would require oxidation 
of carbon 6 to a carboxyl and subsequent reduc- 
tion to a methyl carbon. Also, 6-C'4-alpha amino 
adipic acid is inert in the system. Soluble extracts 
of the bacterium form only C'-acetate from 2-C'- 
lysine whereas the label is found in both acetate 
and butyrate from 6-C'‘-lysine. The enzyme 
system catalyzing the over-all reaction requires 
DPN and inorganic phosphate. TPN does not 
substitute for DPN. Inhibition by hydroxylamine 
which is overcome by pyridoxal phosphate sug- 
gests a possible requirement for the latter in the 
system. No coenzyme a dependency can be demon- 
strated with charcoal- or Dowex-1-treated enzyme 
preparations. A marked inhibition by low levels 
of arsenite (10-4 and 10-5M) implies that a disul- 
fide catalyst may be involved in the reaction 
sequence. 


1002. Biochemical properties of synthetic 
polypeptides and polypeptidyl proteins. 
M .rk A. StaHMANN, Maurice GREEN*, ROBERT 
V Rice*, Donatp B. WeTLAUFER* AND SHARAD 
8. Gornoskar.* Dept. of Biochemistry, Univ. of 
HW 'sconsin, Madison. 
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Synthetic lysine polypeptides (polylysine) in- 
hibit local lesion production by tobacco mosaic 
virus and reduce multiplication of influenza, 
infectious bronchitis, Newcastle disease and 
mumps virus. Mumps virus multiplication is 
inhibited by 1 ywg/chick embryo. The basic poly- 
lysine combines with the acidic tobacco mosaic 
virus to cause agglutination and precipitation of 
a virus-polypeptide complex. It inhibits bacterial 
respiration and multiplication and produces cell 
agglutination. Chicken erythrocytes are aggluti- 
nated by 0.1 ug/ml. Polylysine complexes with 
acidic dyes, nucleic acids and proteins as evi- 
denced by precipitation or electrophoresis. Many 
molecules of plasma albumin can combine with 
one of polylysine. Polylysine alters the time for 
precipitation of tobacco mosaic virus by its anti- 
serum. All these effects suggest an action on virus 
proteins which may resemble those of antibodies. 
In contrast, the acidic polyglutamic acid inhibits 
local lesion production when applied to the host 
plant before the virus which suggests action on 
virus-receptor cells. Polypeptides can be formed 
from N-carboxyamino acid anhydrides in neutral 
aqueous solution. The resulting glycine poly- 
peptides are largely insoluble but the incorpora- 
tion of leucine increases their water solubility. 
Polypeptides may be attached to proteins by 
reaction with the N-carboxyamino acid anhydrides 
in neutral aqueous solution. The resulting poly- 
peptidyl proteins which contain large percentages 
of added peptides are soluble and not denatured. 
Thus, polyglycyl chymotrypsin retained enzy- 
matic activity; polyglycyl albumin was precipi- 
tated by antiserum against albumin. The poly- 
peptides attached to the albumin did not alter 
the enzymatic hydrolysis by pepsin but reduced 
the hydrolysis by other enzymes. 


1003. Characterization of glucagon (hyper- 
glycemic-glycogenolytic factor). ALFRED 
Staus*, Leroy SInN* AND Otto K. BEHRENS. 
Lilly Research Labs., Indianapolis, Ind. 
Chemical and physical data will be presented 
demonstrating that the crystalline protein glu- 
cagon represents an entity different from insulin. 
An electrophoretic study of the crystalline prepa- 
ration failed to show significant quantities of 
impurities. Sanger’s DNP-technique (SANGER, 
Biochem. J. 39: 507, 1945) yielded only one N- 
terminal DNP-amino acid. It was identified as 
bis-DNP-histidine. Both the carboxypeptidase 
(HarRIS AND Kniaut, Nature 170: 613, 1952) and 
hydrazinolysis (AKABORI, OHNO AND NariITA, 
Bull. Chem. Soc. Japan 25: 214, 1952) methods 
yielded threonine as the C-terminal amino acid. 
In addition to these 2 amino acids, the crystalline 
glucagon contains lysine, alanine, methionine, 
valine, phenylalanine, leucine, glycine, tyrosine, 
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serine, glutamic acid, arginine, aspartic acid and 
tryptophane. Additional work on amino acid 
analysis will be reported. 


1004. Kinetics of regeneration of native 
protein from acid-denatured ferrihemo- 
globin. Jacinto STEINHARDT AND ETHEL M. 
ZaisER.* Massachusetts Inst. of Technology, 
Cambridge. 

Previous studies by the authors on the reversible 
denaturation of horse ferrihemoglobin by dilute 
acid have drawn inferences as to the kinetics of 
regeneration by combining data on denaturation 
rates with equilibrium data. The present study 
was undertaken to confirm these inferences by 
direct measurement of the regeneration process, 
employing the same 3 criteria of denaturation 
(acid binding capacity, solubility, spectroscopic 
absorption) used earlier. The results have revealed 
a more complicated process than was previously 
postulated. The over-all rate of the regeneration 
reaction depends on the length of time that de- 
natured protein is exposed to acid, and the kinetics 
are complex. These new phenomena do not appear 
to be due to the existence of successive steps in 
denaturation but rather to the production by 
parallel reactions of 2 distinct varieties of de- 
natured protein which are formed, and which 
regenerate, at very different rates. It appears 
probable that at least 1 of the reactions involves 
splitting of the molecule. The equilibria previ- 
ously reported appear to refer to steady states 
characteristic of the faster of the 2 reactions; 
the velocity of the regeneration reaction inferred 
from these equilibria and the denaturation rates 
are actually found after very short denaturation 
times. The 2 regeneration reactions are character- 
ized by widely different temperature coefficients. 
The identity of the regenerated material with 
native protein has been established by spectro- 
photometric and kinetic tests. 


1005. Metabolic studies on methionine and 
ethionine and their sulfonium salts in rats. 
JaAkoB A. STEKOL, SipNEY Wetss*, ETHEL I. 
ANDERSON* AND Betty Hsvu*. The Lankenau 
Hosp. Research Inst. and the Inst. for Cancer 
Research, Philadelphia, Pa. 

Methionine, ethionine, and their sulfonium 
salts, labeled with C™ in the alpha carbon or in 
the methyl or ethyl groups, were synthesized and 
administered to rats. Tissue methionine, choline, 
serine, and creatine were isolated from the car- 
casses, and the standard specific activities of the 
labeled carbon in the isolated metabolites were 
determined. The extent of transfer of the ethyl 
group carbon of ethionine to choline was about 
2% of that shown by the methyl group of methi- 
onine. The extent of incorporation of the ethyl 
group carbon of ethionine into tissue proteins 
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was about 1% of that shown by methyl group 
carbon of methionine. The methyl carbon of 
methyl-methionine-sulfonium salt was transferred 
to choline about 50% more efficiently than did 
the methyl of methionine. The transfer of the 
methyl carbon of methyl-ethionine-sulfonium 
salt to choline was only 8% of the extent shown 
by methyl of methionine, while practically no 
transfer of the ethyl carbon of the same sulfonium 
salt to choline took place. The alpha carbon of 
methionine or of ethionine is incorporated into 
tissue methionine to a considerably greater extent 
than their corresponding alkyl groups. Reverse is 
true for methyl-methionine-sulfonium salt. The 
data indicate metabolic alterations of methionine, 
ethionine and their sulfonium salts either prior to 
incorporation into tissue proteins, following the 
incorporation, or both, suggesting dealkylation 
of the metabolites, followed by realkylation, prob- 
ably by methyl group. A basic compound, pre- 
cipitable by phosphotungstic acid, was isolated 
from urine or rats which were administered ethyl- 
labeled ethionine. (Aided by grant AT-30-1(1225) 
from the U.S. Atomic Energy Commission, and 
by Institutional grant of American Cancer So- 
ciety.) 


1006. Preparation and properties of crystal- 
line crotonase. JOSEPH R. Stern, Isaras Raw* 
AND ALICE DEL CampILLo*. Dept. of Pharma- 
cology, New York Univ. College of Medicine, 
New York City. 

The enzyme crotonase which reversibly hy- 
drates S-crotonyl CoA to S8-6-hydroxybutyry! 
CoA (STERN AND DEL CAmpPILLO, J. Am. Chem. 
Soc., 75: 2277, 1953) has been isolated from ox liver 
as a crystalline protein. The crystalline enzyme, 
representing an 800-fold purification of the protein 
from the initial extract, is homogeneous in the 
ultracentrifuge. Its turnover number is 420,000 
based on an estimated molecular weight of 120,00. 
Crystalline crotonase also hydrates S-vinylac:ty! 
CoA to S-8-hydroxybutyryl CoA and therc/ore 
acts as an isomerase, catalyzing an equilibrium 
between the a-8 and §-y unsaturated and the 
B-hydroxy C, S-acyl coenzyme a derivatives. 
S-8-methy] crotonyl CoA (joint experiment \ ith 
Dr. Minor Coon) and sorby] CoA are also hyd: ‘ed 
by crystalline crotonase. S-crotonyl glutathi ne, 
and crotonic acid are not hydrated; nor does the 
enzyme catalyze acyl transfer from S-crotenyl 
glutathione to CoA-SH. The enzyme is mark«lly 
inhibited by p-chloromercuribenzoate. The 8} ¢i- 
ficity and properties of the crystalline enzyme \\ ill 
be discussed. 


1007. Glycogen regeneration in intact aui- 
mals. DeWirr Srerren, Jr. AND Marsorie BR. 
Srerren. Div. of Nutrition and Physiology, 
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Public Health Research Inst. of the City of New 

York, Inc., New York City. 

The mechanism of glycogen turnover in the 
iniact animal has been investigated by injection 
of glucose-C™, isolation of glycogen from liver 
and muscle, enzymic degradation of each glycogen 
sainple and study of the distribution of isotope 
among the products. In glycogen samples from 
rat tissues the time course of distribution of 
isotope between maltose and limit dextrin pro- 
cured after B-amylase digestion revealed that 
initially most of the isotope in glycogen was 
recovered in the maltose moiety. With passage of 
time an increasing percentage of the isotope was 
found in Lp (glycogen, B-amylase). This exceeded 
50% after 12 hr. in liver glycogen, but failed to 
attain 50% in glycogen from muscle even 48 hr. 
after injection of glucose-C™. A sample of glycogen 
prepared from rabbit muscle 6 hr. after injection 
of glucose-C'* was subjected to stepwise degrada- 
tion by alternating incubation with crystalline 
phosphorylase and 1,6-amylo-glucosidase (LaR- 
NER et al., J. Biol. Chem., 199: 641, 1952). A series 
of 3 limit dextrins representing 62, 37 and 22% 
of the glucose residues of the original glycogen 
were thus prepared exhibiting specific activities 
of 75, 51 and 32%, respectively, of that of the 
original glycogen. The specific activities of 4 suc- 
cessive laminae of glucose residues, from periph- 
ery inward, could be computed as 142, 109, 78 
and 32. The relation of this metabolic inhomo- 
geneity of glycogen to the enzymes known to 
participate in glycogenesis and glycogenolysis 
has been considered. 


1008. Availability of cysteine derivatives for 
penicillin biosynthesis. Cart M. STEVENS, 
Pran Voura*, JosepH E. Moore*, Caru A. 
JOHNSON* AND CHESTER W. DeLona*. Fulmer 
Chemical Lab., State College of Washington, 
Pullman. 

In previous studies (J. Biol. Chem. 205: 1001, 
1953) it was shown that the sulfur of certain 
naturally-oceurring compounds including cystine 
is utilized in preference to sulfate for penicillin 
biosynthesis. Arnstein and Grant (Biochem. J. 
53, v, 1953) have demonstrated that not only the 
sulfur but equally the nitrogen and beta-carbon 
atoms of cystine are incorporated into the penicil- 
lin molecule. This suggests that cystine may be a 
hornial intermediate, and focusses interest on 
Possible pathways of conversion of cystine to 
penicillin. Hockenhull et al. (Arch. Biochem. 23: 
160, 1949) suggested as an intermediate beta, beta- 
dimethyl lanthionine. The stereoisomer of this 
com)ound having p-valine and t-alanine side 
chains was synthesized, and tested for utilization 
by Penicillium chrysogenum (Wisconsin 48-701) 
Mm & medium containing S*-labeled inorganic 
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sulfate or L-cystine. Using equimolar amounts of 
the thioether and the labeled compound, no 
appreciable utilization of the former for the 
synthesis of penicillin could be demonstrated. 
Other compounds, including peptides of cystine, 
are now under study. 


1009. Metabolism of radioactive estrone in 
the pseudopregnant rabbit. BENJAMIN F. 
StimMEL. Rees-Stealy Clinic Research Fndn., 
San Diego, Calif. 

Two milligrams of estrone, containing one- 
tenth milligram of estrone-16-C™ (2.7 yue/mg), 
were injected subcutaneously in the pseudo- 
pregnant rabbit, and 48-hr. post injection urine 
and feces were separately collected. From the 
ether extract of acid-hydrolyzed urine, neutral, 
phenolic and acidic fractions were prepared. 
Radioactivity was measured with a windowless 
flow counter and autoscaler. Approximately 30% 
of the injected radioactivity was recovered from 
the urine and was distributed in fairly equal 
amounts among the 3 fractions. After the phenolic 
extract was processed by our physicochemical 
procedure (Federation Proc. 9: 235, 1950), 90% of 
the activity was found in the weakly acidic hemi- 
phthalate fraction (estradiol). No statistically 
significant amounts of radioactivity were found 
in ketonic (estrone) and strongly acidic hemi- 
phthalate (estriol) fractions. Concomitant spec- 
trophotometric studies with the Kober reagent, 
indicating 6% recovery of injected estrone as 
estradiol, and none of estrone and estriol, paral- 
leled radioactivity data. The cold Kober test of 
Carol and Molitor and the sulfuric acid chromogen 
spectrum indicated that the estradiol was essen- 
tially the 17-a@ epimer. Ether-soluble neutral, 
phenolic and acidic fractions from the feces 
yielded a total of only 2% of injected radio- 
activity. Approximately half of this was in the 
unconjugated phenolic extract, and on further 
fractionation it appeared mainly in the weakly 
acidic hemiphthalate (estradiol) fraction. These 
excretion data indicate that no exogenous estrone, 
in the concentration range (2 mg) investigated, 
escapes metabolic conversion in the pseudo- 
pregnant rabbit, and that estriol is not one of 
these conversion products. 


1010. Reduction of radioactive estrone to 
estradiol by human feces. BENJAMIN F. 
StimMEu. Rees-Stealy Clinic Research Fndn., 
San Diego, Calif. 

Two milligrams of estrone, containing one- 
tenth milligram of estrone-16-C™ (2.7 uc/mg), 
were incubated with a 24-hr. stool (man) at room 
temperature for 48.hr. Ether-soluble neutral, 
phenolic and acidic fractions were prepared and 
counted in a windowless flow counter. They con- 
tained 4, 77, and 1%, respectively, of the initial 
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radioactivity. Negligible additional activity was 
found in similar fractions following acid hydroly- 
sis. Sixty per cent of the phenolic fraction’s radio- 
activity, after processing by our physicochemical 
procedure (Federation Proc. 9: 235, 1950), was 
recovered in our 3 estrogenic fractions, 90% of 
which was found in the weakly acidic hemiphthal- 
ate fraction (estradiol), and only 7 and 1%, 
respectively, in the ketonic (estrone) and strongly 
acidic hemiphthalate (estriol) fractions. Estrogen 
titers determined by the conventional Kober test 
were in good agreement with the activity counts. 
The sulfuric acid chromogen of the estradiol 
fraction gave a spectrum typical of estradiol-178 
(4830 mm, maximum). Aliquots of the estradiol 
fraction produced no color with the cold Kober 
test of Carol and Molitor, indicating the absence 
of estradiol-17a. These data demonstrate that 
approximately 50% of the estrone was reduced by 
the feces to estradiol-178. Also nonradioactive 
sodium estrone sulfate, similarly treated, was 
hydrolyzed and reduced by the feces. Sodium 
estriol glucuronidate yielded only free estriol. 
Therefore, human feces show reductase (17-CO— 
17 COH (8)), phenolsulfatase, and 8-glucuroni- 
dasc activity. 


1011. Nature of sodium in bone. WILLIAM R. 
Stott (introduced by Haroip CARPENTER 
Honae). Div. of Pharmacology, Dept. of Radi- 
ation Biology, Univ. of Rochester Med. School, 
Rochester, N. Y. 

The skeleton serves as a repository for a large 
proportion of the total body sodium. The nature 
of this skeletally bound sodium has never been 
adequately characterized. Sodium ion probably 
cannot substitute isomorphically for calcium 
within the crystalline lattice of the bone mineral. 
Rather, it appears likely that sodium resides in 
the crystalline surfaces and in faults and oc- 
clusions. Convincing quantitative evidence in 
support of this thesis has been lacking. An investi- 
gation of a synthetic system in vitro was under- 
taken to elucidate the mechanisms underlying the 
fixation of sodium by bone mineral. Hydroxyl 
apatite was equilibrated with inorganic buffers 
under a variety of conditions. Analyses for alkali 
metals were performed by flame photometry. It 
was found that sodium displaces calcium ion on 
an equimolar basis from the hydration layer of 
the mineral crystals. It appears likely that sodium 
ions may also displace some calcium ions residing 
in the crystal surfaces. While the magnitude of 
this surface exchange process is sufficiently large 
to account for the sodium found in bone, further 
information will be required to establish whether 
the exchange process is the only mechanism in- 
volved in the skeletal fixation of sodium. 
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1012. Hydrolysis of conjugated estrogens in 
human pregnancy urine. RIcHARD F. Straw* 
AND Puitip A. Katzman. Dept. of Biochemisiry, 
St. Louis Univ. School of Medicine, St. Louis, Mo. 
Studies on the hydrolysis of urinary conjugated 

estrogens have been extended to butanol extracts 

of urines. In general, it was found that butanol 
extracts subjected to various methods of hy- 
drolysis, yield estrogen values as high as or some- 
what higher than those obtained by identical 
treatment of whole urines. Hydrolysis of whole 
urines with 15 vol. % HCl in the presence of 

4 gm% Zn. yielded somewhat higher values than 

those obtained with 15 vol. % HCl alone, but this 

difference was not noted when butanol extracts 
of the urines were employed. The enzymatic meth- 
ods of hydrolysis have been further investigated. 

It was found that the total estrogen obtained 

upon treatment of urines with Mylase P and bac- 

terial 6-glucuronidase used simultaneously com- 
pares favorably with the total estrogen obtained 
when these enzymes are employed separately. 

Enzymatic methods employed upon butanol ex- 

tracts appear consistently to yield somewhat 

higher values for total estrogen than those ob- 
tained from whole urines. 


1013. Brain thioesterase and glutamine syn- 
thesis. Haroitp J. Strecker. New York State 
Psychiatric Inst., New York City. 

An enzyme preparation which hydrolyzes thio- 
esters has been extracted from an acetone powder 
of ox brain. The enzyme has been partially purified 
and some of its properties studied with S-acetyl 
glutathione as substrate. Other thioester sub- 
strates have been prepared in which the mercaptan 
moiety is glutathione, N-acetyl cysteine, thio- 
phenol and thioglycolic acid; the acyl moiety 
being either aliphatic acyl or amino acyl groups. 
The enzymatic activity at various stages of purifi- 
cation with the various thioesters as substrates 
will be compared. This comparison will be ex- 
tended to a glyoxalase II preparation from liver 
which has properties similar to the brain (hio- 
esterase preparation. These 2 enzyme prepar:\\ions 
have been used to obtain information o:. the 
mechanism of the biosynthesis of glutami: by 
glutamine synthetase from brain. The co:cept 
that a glutamyl thioenzyme complex was f« med 
as an intermediate in the synthesis of glut: mine 
was tested by incubating glutamate, ATP, sy2- 
thetase and either the brain thioestera-: 0 
glyoxalase II in the absence of an accepto: such 
as ammonia or hydroxylamine. In accor: ince 
with the postulated reaction: 1) ATP + 
thetase + glutamate < S-y-glutamyl-synth: 
+ ADP + Pi; 2) S-y-glutamyl-synth«’ 
___ thioesterase 








— glutamate + synthetase, 
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addition of thioesterase or glyoxalase II increased 
the liberation of inorganic phosphate. 


101:. Glutathione and the oxidation of 
formaldehyde. PuHitipp STRITTMATTER* AND 
Late G. Batu. Dept. of Biological Chemistry, 
Harvard Med. School, Boston, Mass. 

Our investigations show that formaldehyde 
can be oxidized rapidly by a DPN-linked dehydro- 
gense system in which glutathione (GSH) is a 
specific cofactor. Preliminary experiments with 
chicken liver preparations demonstrated that 
while GSH increased the rate of formaldehyde 
oxidation markedly, glutathione had no effect on 
the oxidation of acetaldehyde. This suggested 
that the mechanism of formaldehyde oxidation 
observed was distinct from that of acetaldehyde 
oxidation. This hypothesis was confirmed by a 
separation of 2 dehydrogenases, 1 active for 
formaldehyde and the other for acetaldehyde, 
and by demonstrating that the rates of formal- 
dehyde and acetaldehyde oxidation were roughly 
additive in a crude system. The properties of the 
formaldehyde dehydrogenase system were studied 
with a beef liver preparation which could be ob- 
tained in relatively large amounts in the form of 
a stable powder. The optimal pu range for formal- 
dehyde oxidation with such preparations during 
incubation periods as long as 1 hr. was 7.7-8.4. 
TPN could not replace DPN as hydrogen acceptor. 
Acetaldehyde, propanaldehyde, isobutyraldehyde 
and 3-phospho-glyceraldehyde were not attacked. 
Activation by GSH was shown to be a property 
of the GSH molecule per se; coenzyme A, cysteine 
and a number of other sulfhydryl compounds 
failed to act as cofactors. To date a 160 fold purifi- 
cation of the enzyme has been achieved. The 
possible role of GSH in the formaldehyde dehydro- 
genase system and a possible mechanism for 
formaldehyde oxidation will be discussed. 


1015. Isolation of uridine and guanosine 
nucleotides from hen’s oviduct. Jack L. 
STRoMINGER (introduced by Etsa O. KEILEs). 
Nati. Insts. of Health, Bethesda, Md. 
Investigation of the acid-soluble nucleotides 

of oviduets of laying hens has been undertaken 

with special reference to a search for uridine-5’- 
pyrophosphate N-acetylamino sugar compounds, 
of the type isolated by Park from penicillin- 
inhibited Staphylococcus aureus. Trichloracetic 
acid xtraects of oviduct were chromatographed 
on Dowex 1 chloride (2% cross-linked). The eluate 
Was «ssayed for 260 my absorption and for N- 
acety':mino sugar. Three peaks in the elution 
diagrm which contained both ultraviolet absorp- 
tion sad N-acetylamino sugar were further puri- 
fied | y anion exchange chromatography under 
condi.ions different from the original separation, 
and sy paper chromatography. Chemical and 
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chromatographic evidence indicates that these 
are uridine-5’-pyrophosphate N -acetylamino sugar 
compounds (designated UDPA;, UDPA:, and 
UDPA;). A fourth peak (XA,) in the original 
chromatogram, present in very small amount and 
incompletely identified, also contained both 
ultraviolet absorption and N-acetylamino sugar. 
UDPA, is _ uridine-5’-pyrophosphate N-acetyl- 
glucosamine, isolated by Cabib, Leloir, and Car- 
dini from yeast (JBC 203: 1055, 1953). Some prop- 
erties of the sugar fragments of UDPA:, UDPAs, 
and XA, will be discussed. These four compounds 
account for more than 90% of N-acetylamine 
sugar esters in the original extract (about 0.5 
uM/gm). A peak with properties of a guanosine 
nucleotide separated from UDPA, during purifi- 
cation. Paper chromatography resolved this ma- 
terial into three guanosine nucleotides. Two of 
these have been identified as guanosine-5’-pyro- 
phosphate mannose (cf. Leloir and Cabib, Sym- 
posium on Phosphate Metabolism 1, 75, 1951) 
and guanosine-5’-pyrophosphate. UDPA; was 
present in chromatograms of hen’s liver extract, 
but compounds corresponding in position to 
UDPA2, UDPA; and XA, were not detected. 


1016. Differential estimation of ascorbic acid 
and reduction. M. X. SuLLIVAN, NicHouas M. 
MAZARELLA* AND C. Y. LEE. Georgetown Univ., 
Washington, D. C. 

Previously Sullivan and Clarke (Federation 
Proc. 12: 277, 1953) described a procedure for the 
estimation of ascorbic acid not interfered with 
by glutathione, cysteine, acetol, methyl glyoxal, 
glucosone or reductone. Ferrous salts if present 
would give a red color with alpha-alpha dipyridy] 
but do not interfere in the Sullivan-Clarke pro- 
cedure. In practically all other methods advo- 
cated for the determination of ascorbic acid, 
reductone is a potential or actual interferer. Ac- 
cordingly a test for reductone was sought for. By 
choosing dye-stuffs with different reduction po- 
tentials, some dyes have been found that are not 
reduced by ascorbic acid but are reduced by re- 
ductone. Thus the potassium salt of indigotetra- 
sulfonate brought to pH 2 with acetic acid is 
speedily reduced by reductone but not by ascorbic 
acid. The procedure has quantitative possibilities. 


1017. Oxidative decarboxylation of lactate by 
cell-free extracts of Mycobacterium phlei. 
Wi.u1aM B. Sutton (introduced by G. H. A. 
Crowes). Lilly Research Lab., Eli Lilly and Co., 
Indianapolis, Ind. 

Cell-free extracts, prepared by sonic disinte- 
gration of Mycobacterium phlei, catalyze the 
oxidative decarboxylation of lactic acid to equi- 
molar amounts of acetic acid and CO2. The extract 
acts upon pyruvic acid and acetaldehyde in the 
presence of O» or Neotetrazolium. After dialysis 
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and partial purification action on pyruvic acid 
and acetaldehyde is lost but metabolism of lactic 
acid is not affected. Neotetrazolium is not re- 
duced. These observations suggest that two path- 
ways of lactic acid degradation are operative. 
The partially purified preparation metabolizes 
lactic acid in the absence of phosphate and is not 
inhibited by cyanide, iodoacetate, arsenite or 
2,4-dinitrophenol. Hydroxylamine and hydrazine 
also are without effect. The presence of flavine- 
adenine nucleotides could not be detected spectro- 
photometrically nor is quinacrine or chloroquine 
diphosphate inhibitory. The addition of catalase 
to the incubation mixture does not effect the rate 
of Os consumption or CO: production. The impli- 
cations of these observations will be discussed. 


1018. Absorption of vitamin B,. in individ- 
uals with a functioning gastric mucosa. 
Marian E. SwenDsErID, Marvin GAssTER* AND 
James A. Hatstep*. Depts. of Home Economics, 
Physiological Chemistry and Medicine, Univ. 
of California at Los Angeles, and the VA Center, 
Los Angeles. 

The absorption of vitamin B;2. has been meas- 
ured in individuals with a functioning gastric 
mucosa using the Co® vitamin By. excretion test 
of Heinle, Welch and co-workers (7'rans. Assoc. 
Am. Phys. 65: 24, 1952). It has been found that 
under fasting conditions when the dose of Co™Bi2 
is increased from 0.5y to 10.07, the fecal excretion 
of Co® increases from 25 to approximately 90% 
of the amount administered. Hence within this 
dosage range it appears that the calculated 
maximum By. absorbed is rather strictly limited 
and not proportional to vitamin concentration. 
In this group of subjects, the amount of By 
absorbed is not correlated with age and is not 
dependent on the presence of hydrochloric acid 
in the gastric juice. Giving the dose with a test 
meal increases absorption in some individuals 
who have a low vitamin absorption rate. Since 
previous studies on patients having pernicious 
anemia and subjects with gastrectomies showed 
that the absorption of vitamin Bi: is regulated 
by a gastric secretory product, presumably 
Castle’s intrinsic factor, the present results will 
be evaluated in terms of intrinsic factor secretion. 


1019. Amino acid biosynthesis studied with 
C4O,. Rospert W. Swick anp Dorotuy M. 
TAHARA (introduced by FRANKLIN C. McLEan). 
Div. of Biological and Med. Research, Argonne 
Natl. Lab., Lemont, Ill. 

Adult rats were fed at hourly intervals for 
30 days diets containing CaCO; and, as a protein 
source, either casein (diet I) or near minimal 
levels of the essential amino acids (diet II). The 
rats were then killed and the tissue amino acids 
isolated and degraded as described previously 
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(J. Biol. Chem. 203: 55, 1953). The results are 
expressed as a percentage of the specific activity 
of urea carbon. The guanidino group of liver 
arginine was about 100% as expected. The amount 
of fixed carbon in both carboxyl groups of aspartic 
acid and in the alpha-carboxyl group of glutamic 
acid was 46% when the rat received diet II while 
only about 25% when diet I was given. The CO.- 
derived carbon of liver proline and arginine 
carboxyl moieties rose from 4% to 9-12% when 
these amino acids were absent from the diet. This 
is much less than the expected values if only 
glutamic acid is a precursor of these amino acids. 
The fixed carbon concentration in serine, glycine 
and alanine carboxyl groups remained at 9-12% 
regardless of diet. The amounts of fixed carbon 
found in most of the amino acids of intestinal 
and muscle proteins were similar to those of the 
corresponding liver proteins, however, the car- 
boxyl groups of aspartic and glutamic acids and 
the guanidino group of arginine contained much 
less CO.-derived carbon than these amino acids 
from liver. 


1020. Alpha and beta hydroxysteroid dehy- 
drogenases. Paut TALALAY AND Puiip I. 
Marcus (introduced by E. S. GuzmMAn Barron). 
Ben May Lab. for Cancer Research, Univ. of 
Chicago, Chicago, Ill. 

Transformations of steroid hormones have 
been studied by means of adaptive enzymes from 
Pseudomonas sp. capable of utilizing testosterone 
and related 19-carbon steroids as sole sources of 
carbon (cf. Nature 170: 620, 1952; and J. Biol. 
Chem. 205: 823, 1953). In sonically prepared ex- 
tracts of Pseudomonas cells grown on these ster- 
oids, two adaptive enzymes have been demon- 
strated: 1) an alpha hydroxysteroid dehydrogenase 
which catalyzes the diphosphopyridine nucleotide 
(DPN) linked reversible interconversion of 3a- 
hydroxysteroids and their respective 3-ketoster- 
oids as exemplified by the reaction: androsicrone 
+ DPN+ = androstane-3,17-dione + DPNH + 
H*. This enzyme does not oxidize 17a-hydroxyl 
groups. 2) A beta hydroxysteroid dehydrogenase 
which catalyzes the oxidation of 38 anc 178 
hydroxyl groups on the steroid skeleton, «5 eX- 
emplified by the reactions: a) testosterove + 
DPN* = 4-androstene-3,17-dione + DPNH + 
H+ b) dehydroepiandrosterone + DPNt = 
androstene-3,17-dione + DPNH + Ht. Bacterial 
growth studies have revealed that conditious for 


adaptive formation of a and 6 hydroxys' ‘roid | 


dehydrogenases are similar. The alpha anc bela 
dehydrogenases have been separated and sub- 
stantially purified. Their activities have beet 
determined by observing the rate of reduction of 
DPN spectrophotometrically. The specificitivs of 
these enzymes have been defined and the influence 
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of substituents on the steroid skeleton and of the 
configuration of the A and B rings on the reaction 
have been studied. Certain competitive inhibitions 
between steroid substrates and steroid inhibitors 
will be discussed. The enzymes have been used 
for the sensitive, specific assay and identification 
of various groups of steroids. 


102i. Chromatographic investigation of the 
free and bound amino acids of animal tis- 
sues. Harris H. TAuuAN (introduced by STan- 

Forp Moore). Labs. of the Rockefeller Inst. for 

Med. Research, New York City. 

Ion exchange chromatography on 150 cm col- 
umns of Dowex 50X4 (modification, to be pub- 
lished, of the procedure of Moore AND STEIN, J. 
Biol. Chem. 192: 663, 1951) has been used to study 
the distribution of amino acids and peptides in 
deproteinized tissue homogenates from a cat 
fasted for 17 hr. Plasma and urine were also 
analyzed. The results of the quantitative deter- 
minations obtained for about 40 amino acids and 
related compounds illustrate in detail the highly 
characteristic nature of the distribution of amino 
acids in each individual tissue or body fluid. For 
example, high values were obtained for glycero- 
phosphoethanolamine, taurine, and glutathione 
in liver; for phosphoethanolamine in pancreas; for 
ethanolamine and y-aminobutyric acid in brain; 
and for anserine and carnosine in gastrocnemius, 
but not in bladder (smooth muscle). Felinine, the 
major amino acid in cat urine (WESTALL, Biochem. 
J. 55: 244, 1953), is not present in detectable 
quantity in the plasma, the kidney, or in any of 
the other tissues studied, except in relatively 
small amount in the extract of the bladder. The 
bound amino acids in tissue extracts were deter- 
mined by comparison of the chromatograms ob- 
tained before and after acid hydrolysis. The hy- 
drolysates contained increased amounts of those 
amino acids liberated from glutamine, glutathione, 
anserine, and carnosine, as well as relatively 
large amounts of aspartic acid that had arisen 
from sources other than ‘asparagine. Evidence 
was also obtained for the existence of small but 
detectable quantities of bound serine, threonine, 
and lysine. 


1022. Sedormid-induced porphyria in chick 


embryos. ELLEN L. TatmMan, ARTHUR W. 
Friscu aNp Ropert A. ALDRICH (introduced by 
Wi:serr R. Topp). Depts. of Biochemistry, 

Bacteriology, and Pediatrics, Univ. of Oregon 

Med. School, Portland, Ore. 

A sierile suspension of Sedormid (allylisopropy]- 
acety|-carbamide) in isotonic glycerol containing 
0.1% Tween 80 was inoculated into the yolk sacs 
of 8.lay embryonated hens’ eggs. Several eggs 
were sacrificed each day for 9 days and their 
allantoic fluids pooled for analysis. The red 
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fluorescence characteristic of porphyrins in ultra- 
violet light was visible in this fluid within 24 hr. 
Coproporphyrin and uroporphyrin were isolated 
and identified by their absorption spectra in 
dilute HCl. These spectra corresponded to those 
of pure samples in the same solvent. Copropor- 
phyrin has been identified as the type III isomer 
(>90%). The isomeric configuration of uropor- 
phyrin is still under investigation. Porphobilino- 
gen was present occasionally but never earlier 
than the 4th post-treatment day. Quantitation of 
coproporphyrin and uroporphyrin showed both 
to increase slowly for 2 days following Sedormid 
injection, rapidly in the ensuing 3 days, and 
enormously on the 6th day. In 2 experiments 
(48 eggs) porphyrin levels declined after the 6th 
post-injection day, while in 2 similar experiments 
(54 eggs) these quantities continued to increase 
up to the 8th day, declining by the 9th. The 
porphyric chick embryo offers several advantages 
over porphyric laboratory animals (ScHMID AND 
Scuwartz, Proc. Soc. Exper. Biol. & Med. 81: 689, 
1952; CasE, ALDRICH, AND NEVE, Proc. Soc. Exper. 
Biol. & Med. 83: 566, 1953) for further observations 
on the biochemistry and physiology of this dis- 
order in that it constitutes a convenient, inex- 
pensive bacteria-free system. 


1023. Muscle riboside hydrolases: preparation 
and properties. H. L. A. Tarr. Pacific Fish- 
ertes Exptl. Station, Vancouver, Canada. 

Work previously reported (Federation Proc. 
12: 279, 1953) has been continued and riboside 
hydrolase enzyme preparations have been ob- 
tained from the muscles of certain Pacific fish 
by the following procedure, all manipulations 
being carried out at about 0°C. Muscle tissue is 
blended with 0.5-0.6 m KCl or NaCl and 1.0 nN 
HCl is added to pu 4.6. The neutralized super- 
natant obtained on centrifuging is fractionated 
with ammonium sulfate, the 0.4-0.6 saturated 
fraction exhibiting most of the riboside hydrolase 
activity. These crude fractions are dialyzed and 
on paper electrophoresis at pH 8.6 yield two zones, 
one which does not migrate at all and the other 
which migrates toward the anode. Further frac- 
tionation of these crude preparations is achieved 
by stirring with Amberlite XE 64 resin in 0.2 m 
phosphate pu 7.0. On washing the resin repeatedly 
with water and finally eluting with 2.5 m NaCl, 
preparations are obtained which hydrolyse inosine 
about 650 times as actively as the original muscle. 
These preparations are not quite homogeneous 
electrophoretically, but the major component 
does not migrate at all and appears to be de- 
natured. They are most active at pH 5.6 and 
hydrolyse purine ribosides and cytidine but not 
uridine. Another fraction is obtained by refrac- 
tionation of the supernatant from the resin treat- 
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ment with ammonium sulfate. This fraction is 
rather crude and is active at pH 5.6 and above 8.0. 
All riboside hydrolase activity is destroyed by a 
brief exposure to a weak electric field (e.g. 64 v. 
and 2 ma at 0°C.). It appears that 2 enzymes are 
concerned, one with a pH optimum of 5.6 and 
another with a pH optimum of about 8.5. 


1024. CO, fixation into oxalacetate. T. T. 
TcHEN* AND Briroit VENNESLAND. Dept. of 
Biochemistry, Univ. of Chicago, Chicago, Ill. 
Extracts of wheat germ have been found to 

catalyze both the exchange of CO. into the 
B-carboxyl group of oxalacetate, and the con- 
densation of C“O. and phosphopyruvate to form 
oxalacetate. The ‘exchange’ reaction requires 
ATP and Mg** and suggests a system similar to 
that described for pigeon liver by Utter and 
Kurahashi (J. Am. Chem. Soc., 75: 758, 1953). 
Up to 10% of the 8-carboxyl group of oxalacetate 
may be derived from CO: of the medium at half 
decarboxylation under optimal conditions. The 
second reaction suggests the system studied in 
spinach leaf by Bandurski and Greiner (J. Biol. 
Chem. 204: 781, 1953). The formation of oxalacetate 
from phosphopyruvate and C402 may be demon- 
strated by adding carrier oxalacetate and de- 
carboxylating with aniline citrate. Since the ex- 
tracts contain very high malic dehydrogenase 
activity, the reaction can also be followed by 
determining the oxidation of reduced DPN by 
phosphopyruvate and CO:. With an excess of 
reduced DPN, over 90% of the added phospho- 
pyruvate can be converted to malate. This ‘con- 
densation’ reaction is entirely independent of 
ATP or ADP. Inorganic phosphate is liberated 
during the reaction. The phosphate liberation 
proceeds at the same rate in the presence and in 
the absence of reduced DPN. A crude dialyzed 
wheat germ extract catalyzes both the ‘exchange’ 
and the ‘condensation’ reactions. On partial 
purification, the ability to catalyze the ‘exchange’ 
reaction is almost entirely lost, whereas the ability 
to catalyze the ‘condensation’ reaction is fully 
retained. The mechanism of these reactions will 
be discussed. 


1025. Effect of a low sodium diet on the excre- 
tion of sodium and potassium in human 
parotid saliva. Niets A. THORN, J#RN HEss 
THAYSEN AND Irvine L. ScHwartz (introduced 
by Dominic D. Dztew1aTKowsk1). Hosp. of the 
Rockefeller Inst. for Med. Research, New York 
City. 

The rate of excretion of potassium, Ex, and the 
rate of excretion of sodium, Eyn,, were studied in 
relation to the rate of salivary flow, V, during 
periods of high (175 mEq/day) and low (5 mEq/ 
day) intakes of sodium. Ex was found to be pro- 
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portional to V. The concentration of potassium, 
Cx, averaged 17 (42.2) zEq/ml during the perio:! 
of high dietary sodium and increased to 31 (+1.7: 
uEq/ml during the period of sodium restriction. 
Ex, was not simply proportional to V, but at 
high rates of flow Ey, approximated a linear 
function of V. The slope of this regression is a 
limiting concentration of sodium, Cy,, which is 
approached at rates of flow exceeding 1 ml/min.; 
the intercept, Ty,, can be interpreted as a maxi- 
mum rate of sodium reabsorption from a precursor 
solution. Restriction of sodium decreased Cy, 
from 107 (+3.8) to 71 (+4.5) wEq/ml and increased 
Tn, from —60 (47.8) to —15 (411.3) wEq/min. 
Cx/Cy, increased from 0.16 to 0.44 indicating that 
neither Cx nor Cy, changed simply as a result of 
movement of water. These findings suggest that 
the adaptation of the parotid gland to sodium 
restriction involves an increased rate of delivery 
of potassium and a decreased rate of delivery of 
sodium into the precursor solution. The decreased 
input of sodium is of sufficient magnitude to lower 
the sodium concentration of the final product 
despite the decreased rate of reabsorption. 


1026. Electrophoretic distribution of polio 
virus antibody. Serce N. TIMAsHEFF, J. G. 
KirKWoop AND ARDEN W. Moyer (introduced 
by J. S. Fruron). Sterling Chemistry Lab., Yale 
Univ., New Haven, Conn. and The Lederle Labs., 
Pearl River, N. Y. 

The degree of separation of proteins that can 
be obtained by the method of electrophoresis- 
convection has been amply demonstrated by the 
ultra fractionation of y-globulin into a series of 
electrophoretically distinct fractions as well as 
by the fractionation of insulin into two compo- 
nents. The application of this method to the 
fractionation of blood sera has permitted studies 
of the distribution of antibodies among the serum 
proteins of antisera of various species. In the 
present investigation, a hyperimmune anti-polio 
virus (Lansing strain) pooled monkey serum has 
been separated into 9 electrophoretically distinct 
fractions. The fractionation was carried out in the 
electrophoresis-convection apparatus in 7 con- 
secutive stages, starting at pH 8.0 and decreasing 
the pu by half of a unit between stages down to 
pH 5.5. The 7th stage was done at pu 5.2. The 
albumin and residual globulin (principally o and 
8) present in the final bottom were further re- 
solved by ammonium sulfate precipitation. All 
the fractions were then analyzed electro; ho- 
retically and tested for antibody activity by 
neutralization tests on mice. Preliminary re~ilts 
seem to indicate that polio antibody is prese': in 
all the globulin fractions, being concentr: ted 
principally in the y-globulins, while the albunin 
lacks all activity. (We would like to thank Dr. 
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1. A. Brown of the Lederle Laboratories for his 
operation in this work.) 


127. Nature of the blood folic acid system. 
G. Toennigs, D. L. Gauuant*, H. G. FrRanx* 
anp E. Usptn*. Inst. for Cancer Research and 
Lankenau Hosp. Research Inst., Philadelphia, Pa. 
High folic acid activity for L. casei is obtained 

by 1% hr. incubation at 38° of hemolysates in 

0.05 mM phosphate of px 6.1, followed by dialysis 

(J. Biol. Chem. 200: 23, 1953): method A. Presence 

oi 0.05% ascorbic acid in the buffer protects the 

activity in such a manner that proteins can be 
removed rapidly, prior to assay, by brief auto- 

claving instead of by overnight dialysis: method B. 

Measurements, according to A, in 100 normal 

persons gave values ranging from 25-300 trilli- 

moles (tM, i.e. 107! moles), calculated as folacin. 

The FS (l.c.) value of the individual shows no 

correlation with prandial state, red or white cell 

count, age, sex or body build. It appears to be a 

metabolic characteristic of the individual since 

repeat determinations after 1 month showed 

changes averaging only 25%, compared with a 

population range of 1200%. Plasma and washed 

red cells yield only 0-10 tM FS/ml blood, but 
recombination yields the full value. Serum can 
replace plasma, and cross-combinations of cells 
and sera from persons of high and low FS show 
that the quantitative differences reside in the 
cells. The serum precursor activity is easily lost 
upon dilution or heating, and neither cell nor 
serum precursor dialyse rapidly. While washed 
cells show little FS on hemolysis they yield quanti- 
ties of the order of one-half of the total blood FS, 
without intervention of serum, if they have been 
frozen prior to hemolysis. The mechanisms in- 
volved are under investigation. (Aided by a 
Public Health Service grar.t.) 


1028. Inhibitors of conversion of histidine to 
glutamic acid by extracts of Pseudomonas 
fluorescens. Oscar TousTeR AND K. F. It- 
SCHNER*. Dept. of Biochemistry, Vanderbilt 
Univ. School of Medicine, Nashville, Tenn. 

The conversion of histidine to glutamic acid 
by histidine-adapted Pseudomonas fluorescens 
has been reported to involve, initially, urocanic 
acid and, subsequently, a-formamidinoglutaric 
acid as intermediates. We have tested a number 
of substances as substrates and inhibitors with 
exiracts of the organism! A pH of approximately 
8.5 was employed because of the low solubility 
of -everal test substances in solutions closer to 
he\'rality. Determination of products was ac- 
cor plished by paper chromatography, using ultra- 
vio t light and various color tests for localization 
of -ompounds. All 2-thiolimidazole derivatives 
tes\-d were potent inhibitors of glutamic acid 
prciuetion, provided that the sulfhydryl group 
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was unsubstituted. Among these inhibitors were 
2-thiolhistidine, 2-thiolurocanic acid, ergothio- 
neine, and 1-methy1-2-thiolimidazole. Substances 
not exhibiting such activity included 2-methyl- 
mercaptoimidazole, a-chloroimidazolepropionic 
acid, 4-methyl-2-imidazolone, hydantoinpropionic 
acid, and a-amino-2-imidazolonepropionic acid. 
The latter, the oxygen analog of 2-thiolhistidine, 
apparently is a new compound and was prepared 
by the condensation of a,é-diamino-y-ketovaleric 
acid with potassium cyanate. It is quite unstable, 
yields the expected ninhydrin and ferric chloride 
tests, and can be obtained as a white, analytically- 
pure product only after repeated careful recrystal- 
lization. Present evidence indicates that all of the 
inhibitors do not block the sanie enzymatic reac- 
tion. None of the above histidine or urocanic acid 
derivatives, or 3-pyrazolealanine, appeared to 
serve as substrates in the system employed. 


1029. Evidence for two factors in plasminogen 
preparations. WALTER TROLL (introduced by 
Mian A. Loaan). May Inst. for Med. Research, 
Jewish Hosp., and Dept. of Biological Chemistry, 
Univ. of Cincinnati College of Medicine, Cincin- 
nati, Ohio. 

Plasminogen, which is the precursor of the 
proteolytic enzyme, plasmin, occurs in the euglob- 
ulin fraction of mammalian plasma. Several meth- 
ods for purification of this proenzyme have been 
reported involving isoelectric precipitation, or 
partial acid and alkali denaturation. The method 
of Kline (J. Biol. Chem. 204: 949, 1953) involving 
the latter principle has succeeded in purifying 
the proteolytic activity of streptokinase activated 
plasminogen preparations about 300-fold when 
compared to that of plasma. We have recently 
demonstrated that plasmin attacks esters of the 
basic amino acids arginine and lysine and have 
used these substrates for measuring the activity 
of plasmin preparations. This technique has re- 
vealed that plasminogen preparations contain at 
least two factors which differ in their ratio of 
attack of arginine esters to that of lysine esters 
following streptokinase activation. The factor 
with the high ratio of arginine to lysine esterase 
activity could be partially purified by reprecipita- 
tion of plasminogen preparation at pH 7.6 while 
the factor with the low ratio was partially purified 
by reprecipitation at pH 5.0. The factors were 
shown to differ markedly in heat stability. Plas- 
minogen preparations prepared by all reported 
procedures can be shown to be mixtures of these 
factors. 


1030. Paper electrophoresis of Cypridina 
luciferin. F. I. Tsus1,* A. M. CHAsre* AND 
E. N. Harvey. Biology Dept. Princeton Univ., 
Princeton, N. J. 

Cypridina luciferin from Anderson’s procedure 
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was subjected to paper electrophoresis in 0.1 Mm 
phosphate buffer of pH 2.55 at 5.9 volts/em and 
6.4 ma for 14 hr. at 10°C. Crystalline albumin 
and dextran were run concurrently. After electro- 
phoresis, a definite area (luciferin) exhibited 
luminescence with luciferase, yellow fluorescence 
in UV light, and a yellow color. Luciferin and 
albumin were positively charged. The ratio of the 
distance moved by luciferin to distance moved by 
albumin was 0.34. The luciferin region was eluted 
with methanol, the yellow solution evacuated to 
dryness and dissolved in 0.1 m HCl, for spectrum 
measurements. This solution exhibited an absorp- 
tion minimum at 250, a maximum at 265-270, a 
shoulder at 305 and broad absorption (maximum 
at 450) in the visible to about 540 mu. After 5 days 
of auto-oxidation there was a shoulder at 240, a 
minimum at 255, a maximum at 265, a minimum 
at 280, another maximum at 305 my, and no ab- 
sorption in the visible. None of the other regions 
eluted from the filter paper showed any of the 
sharp absorption peaks or minima mentioned 
above. The maxima and minima of the luciferin 
spot eluate changed on adding alkali and partially 
reversed when made acid again. Paper electro- 
phoresis of luciferin at pu 4.0, py 5.8, and px 8.9, 
revealed 2 intense blue fluorescent spots (impuri- 
ties) moving toward the negative pole. At pH 4.0 
and 5.8 the luciferin was still positively charged, 
although albumin was negatively charged. At 
pH 8.9, luciferin rapidly auto-oxidized. Luciferin 
obtained by paper chromatography showed an 
absorption spectrum identical with that from 
paper electrophoresis. These samples are believed 
to be the purest luciferin yet obtained. (Aided 
by a grant from the Research Corporation and 
ONR.) 


1031. Chemical studies on, bacillomycin, a 
peptide fungistatic agent. Ropert A. 
TURNER AND GERTRUDE SCHMERZLER.* Dept. 
of Biochemistry, College of Medicine, State Univ. 
of New York, Brooklyn. 

A strain of B. subtilis (M. Lanpy et al., Proc. 
Soc. Exper. Biol. & Med. 67: 539, 1948) elaborates 
an antifungal substance, bacillomycin, of which 
the purest, crystalline preparations contain only 
5 amino acids, as was shown by chromatography 
on paper and on resin columns. Asp, Ser, Glu, 
Tyr, and Thr were found in the approx. ratios 
10:8:5:4:2, respectively, and constitute 60% of 
bacillomycin. After acid hydrolysis a water- 
insoluble, as yet unidentified, substance precipi- 
tated, which is probably the cause of the general 
insolubility of bacillomycin. A negative ninhydrin 
test and a negative Edman degradation showed no 
free amino group. The thiohydantoin method re- 
vealed Tyr as a C-terminal residue, but others are 
possible. The equivalent weight was 900; absorp- 
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Tyr indicated a minimum molecular weight of 950. 
Sequences of amino acids revealed through 
studies of partial hydrolyzates will be discussed. 


1032. Streptomyces proteinase A: substrate 
specificities and properties. ALFRED A, 
TyYTELL, JESSE CHARNEY*, WiLLIAM A. Bot- 
HOFER* AND CHARLES CuRRAN*. Research Div. 
Labs., Sharp & Dohme Div., Merck and Co., Inc., 
West Point, Pa. 

A proteolytic enzyme, Streptomyces proteinase 
A, has been isolated from culture filtrates of 
Streptomyces proteolyticus. The enzyme was pro- 
duced in a carbohydrate-peptone-salt medium 
under conditions of an aerated submerged culture. 
Proteinase A was purified by salt and/or cold 
solvent fractionation. By preparative electro- 
phoresis, a preparation was obtained having a 
single electrophoretic component. The purified 
enzyme is active maximally at pu 6.8-7.0. It is 
inactivated rapidly by heat at 50°C. Proteinase A 
is strongly inhibited by metal complexing agents 
such as alpha,alpha’dipyridyl, diethyldithio- 
carbamate and ethylenediaminetetraacetic acid, 
but it is not inactivated by cyanide. These data 
indicate that zine is probably the metal necessary 
for activity of Proteinase A. It is relatively in- 
sensitive to heavy metal ions. At pH 6.0-8.6 the 
proteinase migrates as a negative ion. At pH 6.0 
the mobility is —0.84 X 10-5 em/volt/sec. At 
pH 8.6 the mobility of the enzyme is —4.45 X 
10-5 em/volt/sec. Proteinase A is adsorbed on 
IRC 50, calcium phosphate and zine phosphate 
gels, and cellulose (‘Solka-floc’). Proteinase A 
exhibits a marked specificity for the usual syn- 
thetic substrates of mammalian pepsin but does 
not hydrolyze the usual synthetic peptide sub- 
strates hydrolyzed by trypsin and chymotrypsin. 


1033. Purification and characterization of 
folic acid-like substances (FS) from human 
blood. E. Uspin* (introduced by G. TOEN- 
NIES). Inst. for Cancer Research and Lan/cenau 
Hosp. Research Inst., Philadelphia, Pa. 

Fresh blood, outdated blood bank blood, or 
frozen cells are hemolyzed and diluted with ().05 M 
pH 6.1 phosphate buffer containing 0.05% ascorbic 
acid. Incubation at 38° is followed by autoclaving 
or adding live steam to coagulate protei. The 
supernatant (I) is treated with charcoal (Car- 
boraffin). Desorption from the water-w:shed 
charcoal with ammoniacal aqueous ethano! and 
low-temperature evaporation of the desorbate 
yields a gummy product (II) with most of the 
original FS activity, but less than 1% of tie dry 
weight. Chromatography of I on cellulose or 00 
anion exchange resins shows the existence of at 
least two FS factors (cf. ToENNIES, FRAN« AND 
Gauiant, J. Biol. Chem. 200: 23, 1953). From I, 
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active material is extractable by n-butanol at 
low pH or by 80% ethanol. Ionophoresis of II 
followed by tetrazolium bioautography (USDIN, 
SHOCKMAN AND TOENNIES, Applied Microbiol., 
1954, in press) reveals several anionic components. 
Paper chromatography on Schleicher & Schuell 
539 GR paper, with n-butanol: water:ethanol: 
acetic acid = 52:28:20:0.3 as solvent, shows (by 
tetrazolium bioautography) two or three FS 
factors: FS1 with Rr between teropterin and 
folacin, FS2 with R;¢ between folacin and leuco- 
vorin, and a minor component with high R;. FS1 
and FS2 obtained by preparative chromatography 
with this solvent system have been re-chroma- 
tographed with other solvents and shown to be 
different from known folie acid derivatives. 
Further studies are in progress. (Aided by a Public 
Health Service grant.) 


1034. Metabolic studies of radioestrone. 
ALFRED J. VALCOURT* AND SIDNEY A. THAYER. 
Dept. of Biochemistry, St. Louis Univ. School of 
Medicine, St. Louis, Mo. 

The excretion of C™ in urine, feces and bile 
was studied after intramuscular or intragastric 
administration of 50 a of estrone-16-C™ to adult 
spayed female rats with intact, cannulated or 
ligated bile ducts. After both methods of admin- 
istration most of the radioactivity was found in 
the feces of the rats with intact bile ducts and in 
the urine or bile of those with ligated or can- 
nulated bile ducts. Elimination of C!4 was more 
rapid from those animals that had received the 
estrogen intragastrically. Less than 5% of the C™ 
of both bile and urine was ether-extractable. 
However, after treating these excreta with prepa- 
rations of bacterial 6-glucuronidase and phenol- 
sulfatase (Mylase P), 30-35% of C' was ether- 
extractable. After partitioning the combined 
ether extracts of bile (FRrEDGOop, GARST AND 
Haacen-Smit, J. Biol. Chem. 174: 528, 1948), 
about one-half of the radioactivity was found in 
the strongly phenolic fraction and in the ketonic, 
weakly phenolic fraction. Bioassay (EMMENs, J. 
Endocrinology, 2: 441, 1940-41) showed estrogenic 
activities much less than expected on the basis 
of C™ content for both the estriol and estrone 
fractions. 


1035. Synthesis of arginyl peptides. Harris O. 
Van OrpEN* aNd Emit L. Smita. Lab. for 
Study of Hereditary and Metabolic Disorders, 
Univ. of Utah, Salt Lake City. 

The importance of peptides containing arginine 
has led to a study of synthetic methods for arginyl 
Peptides since these have not yet been prepared. 
The normal basicity of the guanido group was 
masked by a nitro group since the latter may 
fin: |ly be removed by catalytic hydrogenation. 
The general method utilizes the following reac- 
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tions: 1) nitration of L-arginine hydrochloride to 
obtain nitro-L-arginine (BERGMANN et al., Z. 
physiol. Chem. 224: 40, 1934), 2) carbobenzoxyla- 
tion of nitro-L-arginine to give carbobenzoxynitro- 
L-arginine, 3) conversion of carbobenzoxynitro-L- 
arginine to the mixed anhydride with isobutyl- 
chlorocarbonate (VAUGHAN AND Osato, J. Am. 
Chem. Soc. 74: 676, 1952) and coupling with an 
amino acid ester (ethyl or benzyl) to yield a 
carbobenzoxynitro-L-arginyl amino acid ester, 4) 
saponification of the carbobenzoxynitro-L-arginy] 
amino acid ester (except benzyl) to obtain the 
carbobenzoxynitro-L-arginyl amino acid, 4) 
catalytic hydrogenation with palladium of the 
carbobenzoxynitro-L-arginyl amino acid (or 
benzyl ester) to yield the L-arginyl-L-amino acid 
(isolated as the hydrochloride). Thus far, the fol- 
lowing arginyl peptides have been synthesized: 
L-arginylglycine, L-arginyl-t-phenylalanine, L- 
arginyl-L-leucine and L-arginyl-L-glutamic acid. 
Each peptide has been obtained pure as judged 
by analysis and by paper chromatography. 
Hydrolysis of each peptide has yielded its constit- 
uent amino acids as identified by paper chroma- 
tography. For each peptide all intermediates from 
carbobenzoxynitro-L-arginine to the peptide were 
isolated and characterized. Trypsin hydrolyzes 
the four dipeptides listed above whereas papain 
does not. (Supported by a fellowship to H.O. V.O. 
and by a grant from the Public Health Service.) 


1036. Methods for determination of creatine 
and creatinine in biological fluids. J. VAN 
Pritsum (introduced by Leo T. SamvuE.s). Dept. 
of Biological Chemistry, Univ. of Utah College 
of Medicine, Salt Lake City. 

Analytical methods for creatine and creatinine 
have been either nonspecific or not applicable for 
use in the clinical laboratory. Reducing substances 
(acetoacetic acid, ascorbic acid, pyruvic acid, etc.) 
interfere in the procedures employing picric acid 
or 3,5-dinitrobenzoic acid while chromatography 
and microbiological assays are cumbersome. Ar- 
ginine and guanidoacetic acid interfere in the 
diacetyl reaction for creatine. In these new pro- 
cedures the compounds are converted to methyl- 
guanidine which is measured by an increase in 
the Sakaguchi color reaction over an untreated 
solution blank. The color has been stabilized 
(Federation Proc. 12: No. 1, 482, 1953). Both 
appropriately diluted urine or a 1:4 tungstic acid 
filtrate of blood can be used and the range of 
sensitivity is 0.5-10.0 mg/100 ml blood. Creatinine: 
creatinine is oxidized to oxalylmethylguanidine 
by orthonitrobenzaldehyde in the presence of 
alkali at room temperature. This compound is 
hydrolyzed to methylguanidine by heating the 
neutralized solution in.a boiling water bath. Less 
than 20 min. are required to make a determination 
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and all reactions are run in the colorimeter tube. 
The only known interference is a 0.1-0.3% con- 
version of creatine to methylguanidine. A 90-95% 
recovery of added creatinine is obtained (calcu- 
lated from the methylguanidine formed). Total 
creatine, creatinine: both creatine and creatinine 
are degraded to methylguanidine (the creatine 
through creatinine) by heating in the presence of 
cupric sulfate in a boiling water bath for 2-3 hr. 
The copper is removed by adding an equivalent 
amount of K,FE(CN).. A 90-95% recovery of 
either added creatine or creatinine is obtained. 
No interfering substances are known. 


1037. Biochemical abnormalities during 
molybdenum toxicity in rats. RopERT VAN 
REEN* AND Paut B. Pearson. McCollum-Pratt 
Inst., Johns Hopkins Univ., Baltimore, Md. 
During molybdenum excess with the copper 

level of the diet just optimal for normal conditions 
a syndrome similar to copper deficiency can be 
produced. When copper is present in relatively 
abundant amounts a syndrome essentially differ- 
ent from copper deficiency occurs. The enzymatic 
pattern of several liver enzymes has been investi- 
gated following the feeding of excessive molyb- 
denum in the presence of adequate copper. The 
most striking change has been a marked increase 
in alkaline phosphatase activity. The increased 
activity does not appear to be due to the formation 
of an enzyme activator or loss of an inhibitor on 
the basis of mixing experiments. Since it has been 
shown (LuTwak AND Sacks, J. Biol. Chem. 200: 
565, 1953) that molybdenum increases the rate of 
breakdown of p-nitrophenyl phosphate which is 
used as the substrate for phosphatase determina- 
tions, the effect of molybdenum on the assay 
method was measured and found to have a negligi- 
ble effect under these conditions. The ability of 
rats fed molybdenum to excrete acetylated p- 
aminobenzoic acid was investigated as a possible 
reflection of the functional stores of liver adeno- 
sinetriphosphate, coenzyme A or intermediates 
involved in acetylation. Marked variation in the 
amount of p-aminobenzoic acid acetylated was 
noted in both the control animals and the groups 
receiving molybdenum but no significant decrease 
in acetylation could be detected during molyb- 
denum toxicity. 


1038. Haematin compounds in photohetero- 
trophic bacteria. Leo P. VERNON* AND 
Martin D. Kamen. Washington Univ. Med. 
School, St. Louis, Mo. 

Rhodospirillum rubrum and Rhodopseudomonas 
spheroides, both photoheterotrophes, contain 
unusually large amounts of a haem protein which 
is very similar to mammalian cytochrome c in 
spectral properties (L. P. Vernon, Arch. Biochem. 
Biophys., 43: 492, 1953). However, this bacterial 
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cytochrome is not active in the mammalian 
cytochrome oxidase system and can also be shown, 
on the basis of electrophoretic and absorption 
procedures, to be a new soluble cytochrome for 
which the name ‘cytochrome c,’ is proposed 
(ExspEN, 8S. R., M.D. Kamen, L. P. Vernon, J. 
Am. Chem. Soc., in press). When cell-free extracts 
of the bacteria are prepared by sonic vibration or 
treatment with TCA, they are found to contain a 
number of other haem proteins. A fraction, easily 
sedimented at 100,000 g or precipitated at rela- 
tively low concentrations of ammonium sulfate, 
consists of particles which contain all the photo- 
active pigment and some haem compounds asso- 
ciated with photo-oxidase and oxidase activity 
for both cytochrome c and cytochrome c». Sedi- 
mentation of the supernatant from this fraction 
at 100,000 g for several hours yields smaller 
particles containing relatively less photo-oxidase 
and more oxidase activity. The supernatant por- 
tion contains no photo-active pigments, no 
photo-oxidase activity, appreciable oxidase ac- 
tivity and all the cytochrome c:. Ammonium 
sulfate fractionation of this soluble material 
reveals another haem protein which can function 
as a H-acceptor in the DPN-linked cytochrome 
reductase system, is auto-oxidizable, and exhibits 
a spectrum typical of the ferro-ferrihemoglobin 
couple. The significance of these findings relative 
to the problem of hydrogen transfer during photo- 
metabolism in R. rubrum and related organisms 
will be discussed. (Supported by grants from 
C. F. Kettering Foundation and the Public Health 
Service.) 


1039. Estradiol-induced stimulation of citrate 
utilization in placenta. C. A. Vinee, J. M. 
Lorinc* anp F. M. WeELiINGtTon*. Depis. of 
Biological Chemistry and Obstetrics, Harvard 
Med. School, Boston, Mass. 

Estradiol at a level of 4 X 10-® m increase! the 
oxygen consumption of human term pleventa 
homogenates 47% with 1 mM/1 citrate, 33% with 
1 mm/I. isocitrate and 17% with 1 mm/I. a «eto- 
glutarate as the substrate. The homogenai’s oF 
cell fractions were prepared in 0.25 m sucro=” and 
incubated in a medium containing the sub: ‘rate, 
40 mm K+, and 10 mm Mg**/I. in phosphat: buf- 
fered at pu 6.9. The medium was fortifie: with 
cytochrome c, ATP and DPN. With citrate . s the 
substrate, estradiol increased citrate utili ition 
57% and a-ketoglutarate production 47%. [ime 
curve experiments demonstrated that the - ffect 
on citrate utilization was evident after a 1) min. 
incubation, that on ketoglutarate productic : was 
evident after 30 min. A soluble enzyme s) ‘eM, 
obtained as the supernatant fluid when the |: »mo- 
genate was centrifuged 60 min. at 57,000 X gr: vity, 
did not utilize oxygen but did utilize citrat: and 
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a cumulate ketoglutarate. This enzyme system 
.is stimulated more than 100% by the addition 
» estradiol. The citrate to ketoglutarate reaction 
, {| occur anaerobically in the presence of DPN; 
. der these conditions there is an accumulation of 
uctate. The estradiol stimulation is evident 


a: xerobically as well as aerobically. The data 
suggest that estradiol stimulates one or more of 
the enzymes in the citric acid cycle and not some 
in the coupled electron transmitter 


enzyme 
system. 


1010. Effect of sequence of mixing on inhibi- 
tion of trypsin by various trypsin in- 
hibitors. T. VISWANATHA* AND I. KE. LIENER. 
Dept. of Agricultural Biochemistry, Univ. of 
Minnesota, St. Paul. 

The inhibition of trypsin by various trypsin 
inhibitors has been studied under conditions 
where 1) the substrate (casein) was added to a 
mixture of the enzyme and inhibitor (EI + 8), 
and 2) the enzyme was added to a mixture of the 
substrate and inhibitor (SI + E). Proteolysis was 
inhibited to a greater extent in the case of SI + E 
with the soybean inhibitor, Kazal’s pancreatic 
inhibitor, and ovomucoid. A greater degree of 
inhibition of the denaturing action of trypsin on 
8-lactoglobulin by the soybean inhibitor was 
likewise obtained when the inhibitor was allowed 
to react with the enzyme in the presence of the 
substrate. Because of the relatively slow reaction 
between trypsin and Kunitz’s pancreatic inhibitor, 
suitable corrections for enzyme-substrate inter- 
action had to be applied in the case of SI + E. 
Proteolytic inhibition in the latter instance was 
again greater than in the case of EI + S. No 
difference between the 2 types of mixing was 
observed with the lima bean inhibitor. 


1041. Mechanism of action of fluoride on 
Propionibacterium pentosaceum. WESLEY A. 
VoLtk (introduced by SrerHan Lupewia@). 
Dept. of Microbiology, School of Medicine, Univ. 
of Virginia, Charlottesville. 

Werkman et al. (Enzymologia 4: 24, 1937), re- 
poried that Propionibacterium pentosaceum would 
grow well in the presence of glucose and fluoride. 
Observations by Wiggert et al. (Biochem. J. 33: 
1061, 1939) led to the suggestion that the propionic 
aci! bacteria could ferment glucose either by a 
flu ride resistant or by a fluoride sensitive path- 
ws. Results will be presented to show that 
wa-hed NaF-grown cells will not ferment phos- 
ph rylated sugars (glucose-6-phosphate, fructose- 
6-;) osphate, fructose 1-6 diphosphate, and 
3-) osphoglyceric acid) in the presence of 0.05 M 
Na’ although a large number of non-phosphor- 
yls ed compounds are metabolized under these 
coi litions. Cells grown in glucose alone and 
tre ted with phosphatase in inhibitors (tungstate 
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and molybdate) also fail to ferment phosphoryl- 
ated compounds but metabolize the non-phos- 
phorylated compounds in a manner similar to 
that noted for NaF-grown cells. These results 
suggest that phosphatase activity is inhibited 
in NaF-grown cells. Evidence also indicates that 
washed NaF-grown cells are impermeable to NaF. 
When the NaF resistant cells are lyophilized both 
phosphorylated and non-phosphorylated com- 
pounds are metabolized, but the addition of NaF 
to these lyophilized cells will inhibit the fermen- 
tation of all compounds tested. The significance 
of these results will be discussed. 


1042. A deoxynucleoprotein in bacteriophage 
T4r+. E. Voukin. Biology Div., Oak Ridge Natl. 
Lab., Oak Ridge, Tenn. 

Bacteriophage T4r+, grown on enriched broth 
or synthetic media and highly purified by the 
acid precipitation method or by differential cen- 
trifugation, is similar in protein and deoxyribo- 
nucleic acid (DNA) composition to that reported 
by Hershey et al. for T2 (J. Gen Physiol. 36: 177, 
1953). When concentrated suspensions are osmoti- 
cally lysed and the ghosts and residual intact 
phage removed by centrifugation, the liberated 
DNA appeared to be associated with protein, the 
latter accounting for 25% of the total phage pro- 
tein. Electron micrographs of the DNA-protein 
fraction detect only negligible numbers of ghosts 
(or phage) particles, insufficient to account for 
more than 2% of the total protein of this latter 
fraction. This protein differs from the ghost 
protein by its rapid hydrolysis by papain, and its 
amino acid composition. The DNA-protein sedi- 
ments as a single component in the analytical 
ultracentrifuge and the protein portion is not 
easily removed from the DNA by the usual pro- 
tein-denaturating schemes such as chloroform 
extraction. Pancreatic deoxyribonuclease hydro- 
lyzes the DNA-protein, but after completion of its 
action, almost 20% of the DNA components 
remain undialyzable even against high salt con- 
centration. The protein portion remains soluble 
and nondialyzable after this treatment. It is not 
yet known if this protein component enters the 
bacterium upon phage infection. 


1043. Pyruvate inhibition of acetate oxidation 
by heart-muscle mitochondria and release 
of inhibition by malate. R. W. Von Korrr 
AND E. H. MacpHerson (introduced by Crrus 
P. Barnum). Dept. of Pediatrics, Heart Hosp. 
Research Lab., Univ. of Minnesota, Minneapolis. 
A comparison of acetate and pyruvate oxidation 

by once-washed rabbit heart-muscle mitochondria 

has been made. It was observed that, in the ab- 
sence of added dicarboxylic acids, the oxygen 

consumption with acetate as substrate was 2-4 

times greater than with pyruvate although either 
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substrate rapidly disappeared from the medium. 
As noted by other investigators malate markedly 
stimulated oxygen consumption by pyruvate. 
Under the usual conditions malate had little effect 
on oxygen consumption by acetate. If acetate was 
tipped in from the side arm after temperature 
equilibration, permitting prior oxidation of traces 
of endogenous substrate, acetate likewise could 
be shown to require malate for a maximum oxida- 
tion rate. In the latter case the effect of malate 
was again less with acetate as substrate than with 
pyruvate. Investigation of this apparent anomaly 
revealed that pyruvate inhibits the oxidation of 
acetate when the pyruvate to malate (or other 
dicarboxylic acid) ratio is high. Under these 
circumstances, to a large extent pyruvate, oxida- 
tion proceeds only to acetate. The results can be 
explained by the competitive inhibition of malic 
dehydrogenase with pyruvate (D. E. GREEN, 
Biochem. J. 30: 2095, 1936) acting in conjunction 
with acetyl coenzyme A deacylase. The specific 
enzymatic and spectrophotometric micro-method 
used for the determination of acetate will be 
described. (Supported by a grant from the Ameri- 
.w Heart Association, Inc.) 


1044. Reduction of cytochrome oxidase with 
ferrocytochrome c. W. W. Warnio. Bureau of 
Biological Research, Rutgers Univ., New Bruns- 
wick, N. J. 

Cytochrome oxidase has been reduced in an 
atmosphere of nitrogen with ferrocytochrome c 
which was prepared with hydrogen and palladium. 
The reduction by 0.75 mg of ferrocytochrome c 
was 39% of that obtained by adding sodium hydro- 
sulfite alone. The same quantity of ferrocyto- 
chrome c prepared with sodium hydrosulfite 
reduced 64% of the oxidase. Through the range 
0.077-0.837 mg of ferrocytochrome c (reduced with 
sodium hydrosulfite) the ratio of the fraction of 
the cytochrome oxidase reduced to the amount of 
ferrocytochrome c oxidized was_ essentially 
constant. 


1045. Cleavage of isocrotonyl CoA. Satin J. 
Waki. (introduced by THomas P. SINGER). 
Inst. for Enzyme Research, Univ. of Wisconsin, 
Madison. 

Unsaturated acyl CoA hydrase is specific for 
the a,§-unsaturated acyl CoA’s with trans con- 
figuration (WAKIL AND MaHLeER, J. Biol. Chem., 
Feb. 1954). Isocrotonyl CoA (cis A? butenoyl 
CoA) appears to be metabolized by a different 
pathway from the one established for c.otonyl 
CoA. An enzyme preparation has been obtained 
from beef liver mitochondria which catalyzes 
the conversion of isocrotonyl CoA (prepared 
enzymatically by means of the fatty acid activa- 
tion enzyme system) to acetyl CoA in equal 
amount as shown by formation of citrate in the 
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presence of oxalacetate and condensing enzyme, 
The conversion to acetyl CoA and to an unidenti- 
fied second product does not require DPN unlike 
the conversion of crotonyl CoA to acetyl CoA. 
Purification of the enzyme and further properties 
of the system will be discussed. 


1046. Red-sensitive pigments of the fish 
retina. GEoRGE WALD, Paut K. Brown* snp 
Patricia H. Smiru*. Biological Labs. of Harvard 
Univ., Cambridge, Mass. 

Animals which possess both rods and cones 
characteristically display the Purkinje phenome- 
non. As they go from dim to bright light—from 
rod to cone vision—their sensitivity in the spec- 
trum shifts toward the red. In the chicken this 
effect is based upon the transfer of vision from 
dependence on the rod pigment rhodopsin (Amax 
500 my) in dim light to the cone pigment iodopsin 
(Amax 562 my) in bright light. Red-sensitive pig- 
ments comparable with iodopsin have not been 
extracted heretofore from other than chicken 
retinas. The retina of the marine scup (Stenotomus 
chrysops) possesses rhodopsin as its predominant 
pigment. When retinal extracts are irradiated 
with deep red light, to which rhodopsin is insensi- 
tive, bleaching occurs with a maximum fall of 
extinction at 525-530 my. As with rhodopsin, the 
product is retinene;. About 11-12 times as much 
rhodopsin is present as red-sensitive pigment. 
The marine tautog (7autoga onitis), as also the 
freshwater yellow perch (Perca fluviatilis) and 
calico bass (Pomozxys sparoides), possess porphy- 
ropsin (Amax 522 my) as their principal retinal 
pigment. Retinal extracts exposed to deep red 
light bleach with a maximum fall of extinction 
at about 550 my. As with porphyropsin, the 
product is retinenez. Many times as much porphy- 
ropsin is present as red-sensitive pigment. There 
is as yet no clear evidence that these red-sensitive 
pigments come from cones. Indeed the available 
spectral sensitivity data of cone vision in fishes 
imply the existence of photosensitive pigments 
with absorption spectra displaced considerably 
toward the red from those we have found. (Sup- 
ported in part by funds from the Office of Naval 
Research and the Rockefeller Foundation.) 


1047. A Waldenstrém uroporphyrin, muinly 
type I isomer, indistinguishable irom 
uroporphyrin III by Faik-Benson ¢iiro- 
matography. C. J. WaTson AND Marie BR". 
Dept. of Medicine, Univ. of Minnesota Hosp., 
Minneapolis. 

The type A Waldenstrém uroporphyrin complex 
as previously isolated in this laboratory was 
separable by CaCO; chromatography into «out 
80% type I (8-COOH) and 20% type Ii (7- 
COOH) porphyrins. The type B complex, 280 
isolated from acute porphyria urine, behaved a8 
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an entity on CaCO, and was also preponderantly 
tvpe I isomer. Rimington and associates have 
recently reported, however, that the Waldenstrém 
porphyrin is composed of approximately 75% III, 
and 25% I. They placed considerable emphasis 
upon the Falk-Benson chromatographic method, 
which permits separation of uro-I and uro-III 
esters. In the present study, uroporphyrin I 
(from congenital porphyria urine) and the ‘208’ 
or 7-COOH porphyrin (from the Waldenstrém A 
complex isolated from acute porphyria urine) 
were mixed in a ratio of 4-1 in normal urine, 
adjusted to pH 8.0 and allowed to stand at 4°C. 
overnight. Most of the porphyrin was now readily 
extracted by ethyl acetate at pH 3.2 (HCl), 
whereas uroporphyrin I alone, under similar 
conditions and amount, is extracted but slightly. 
The Waldenstrém type porphyrin thus extracted 
by ethyl acetate, behaved as an entity (type B 
Waldenstrém complex) on CaCO;, also on MgO 
as according to Nicholas. It was readily crystal- 
lized as the methyl ester, M.P. 258-60° C. On Falk- 
Benson chromatography it behaved mainly as 
uroporphyrin III despite its known composition 
of 80% uroporphyrin I. Decarboxylation yielded 
mainly coproporphyrin I. Thus it is evident that a 
Waldenstrém porphyrin, mainly composed of 
type I isomer, may be indistinguishable from 
uroporphyrin III by Falk-Benson chromatog- 
raphy. 


1048. Effects of tumor growth and x-irradia- 
tion on the incorporation of adenine-8-C". 
James Leona Way*, H. GEorGE MANDEL AND 
Paut K. Smitru. Dept. of Pharmacology, George 
Washington Univ. School of Medicine, Wash- 
ington, D.C. 

The effects of tumor growth and x-irradiation 
on the incorporation of radioactive adenine into 
the adenine and guanine fractions of nucleic 
acids were examined. Groups of CAF; mice bear- 
ing Sarcoma 37 and control CAF; mice were in- 
jected intraperitoneally with adenine-8-C™ 5 times 
at 12-hr. intervals. Other groups of sarcoma- 
bearing and control mice were exposed to 400 r 
of total body x-irradiation 24 hr. before a similar 
administration of adenine-8-C™. Pentosenucleic 
acid (PNA) and desoxypentosenucleic acid (DNA) 
were isolated from liver and tumor tissues accord- 
ing to the procedures of Bendich et al. The nucleic 
acids were hydrolyzed to the purine bases with 
In HCl, purified on Dowex 50 resin, plated di- 
recily, and radioassayed in a gas-flow proportional 
counter. In all cases the liver PNA purines showed 
higher specific activities than those of the liver 
D) \, whereas the specific activities of tumor 
D) \ and PNA purines were of the same order of 
maxnitude. Incorporation into the nucleic acid 
purines from the livers of tumor-bearing mice 
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were found to be higher than those from livers of 
control mice. X-irradiated mice showed a slightly 
higher incorporation into the PNA purines of 
liver and tumor tissues compared to the corre- 
sponding values of control mice. Determinations 
of PNA and DNA content of liver and tumor tis- 
sues are being carried out by colorimetric pro- 
cedures for sugar estimation. 


1049. Mechanism of enzymatic synthesis of 
y-glutamyleysteine. GEoRGE C. WEBSTER 
AND J. E. VARNER (introduced by JAMEs Bon- 
NER). Kerckhoff Labs. of Biology, California Inst. 
of Technology, Pasadena. 

An enzyme has been purified from wheat germ 
extracts which catalyzes the synthesis of y-gluta- 
myleysteine according to the following reaction: 
1-glutamate + l-cysteine + ATP = y-glutamy]- 
cysteine + ADP + Pj. In addition to the above 
components, the system has an absolute require- 
ment for both magnesium and potassium ions. 
The 50-fold purified enzyme is essentially free of 
both ATPase and glutathione synthetase activi- 
ties, but readily catalyzes the formation of 
glutamine from glutamic acid and ammonia. 
The mechanism of this reaction has been ex- 
amined by following the exchange of P*?-labeled 
orthophosphate and ADP* into ATP. P*-ortho- 
phosphate fails to exchange with ATP in the 
presence of the enzyme alone, but readily ex- 
changes in the presence of glutamate. Addition of 
cysteine, however, markedly reduces the gluta- 
mate-induced phosphate exchange. Conversely, 
ADP® exchanges with ATP in the presence of 
the enzyme alone, but the presence of glutamate 
reduces this exchange. These phosphate exchanges 
are inhibited by sulfhydryl inhibitors or by the 
omission of either potassium or magnesium ions 
from the reaction system. The above findings 
would seem to preclude the formation of an inter- 
mediate glutamyl-phosphate during glutamyl- 
cysteine synthesis, since the presence of both 
glutamate and cysteine would be required for 
exchange by such a mechanism. The findings are 
all consistent, however, with the following mech- 
anism: 

Ensyme + ATP = Enzyme-P + ADP 

Enzyme-P + glutamate — Enzyme-glutamate 
+ Ps 

Enzyme-glutamate + cysteine — y-glutamyl- 
cysteine + Enzyme 
Further evidence in support of this mechanism 
is furnished by the ability of the enzyme to ex- 
change S*-cysteine with y»-glutamylcysteine. 


1050. Ionic exchange and recrystallization of 
bone mineral in vitro. JoHN H. WEIKEL, JR.* 
(introduced by W. F. Neuman). Div. of Pharma- 
cology, Dept. of Radiation Biology, Univ. of 
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Rochester School of Medicine and Dentistry, 

Rochester, N. Y. 

With the use of radioactive tracers of calcium 
and phosphorus, the mineral crystals of bone have 
been shown to undergo ionic exchange with ions 
of the surrounding aqueous medium. Subse- 
quently, it was found that surface exchange could 
not account for all of exchznge that takes place. 
The term recrystallization was introduced to 
describe the equilibration occurring between the 
bulk of the mineral crystals and solution. Re- 
crystallization in vivo was first suggested by 
Hevesy as resulting from daily fluctuations in 
serum calcium and phosphate levels. However, it 
has been since demonstrated that spontaneous 
recrystalization occurs in vitro in solution of 
constant composition. A kinetic study of a syn- 
thetic system (hydroxyapatite: inorganic buffers) 
was undertaken to elucidate the mechanism of 
the process. The most reasonable interpretation of 
the data obtained is that recrystallization does 
not involve a solution and redeposition of ions, 
but rather an interchange of ions by thermal 
vibration. It is necessary to assume ‘faults’ in the 
crystal lattice for this to occur. Further, the 
rates of ionic interchange decrease markedly as 
isotopic ions penetrate deeper layers of the 
crystal. One must conclude that only a few 
‘molecular’ layers of the crystals can take part in 
equilibria over an observational period of a 
few weeks. 


1051. Photooxidation of crystalline ribonu- 
clease in the presence of methylene blue. 
Leopotp Wert AND Tuomas S. SEIBLES*. 
Eastern Regional Research Lab., Philadelphia, Pa. 
Irradiation of crystalline ribonuclease by visible 

light in the presence of traces of methylene blue 

resulted in a rapid inactivation of the enzyme. A 

complete inactivation was achieved if 1 mole of 

enzyme tool up 3 moles of oxygen. At this point 
the only chemical changes observed in the amino 
acid composition of the enzyme was the photo- 
oxidation of 3 moles of histidine out of the total 
of 4 moles. A proportionality between decrease of 
enzyme activity and photooxidation of histidine 
has been observed up to 50% inactivation, inas- 
much as 0.26, 0.35 and 0.5 mole of oxygen uptake 

per mole of enzyme resulted in a decrease of 0.26, 

0.36 and 0.5 mole respectively of histidine, with 

the corresponding 27, 38 and 52% decrease in 

enzymatic activities. Beyond that point the 
proportionality has been obscured by the partici- 
pation of the other histidine units. Up to 3 moles 
of oxygen uptake per mole of enzyme, no changes 
in the tyrosine, cystine, phenylalanine, arginine 
and lysine composition of the enzyme could be 
observed. Changes observed in the ultraviolet 
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absorption spectra of the photooxidized enzyme 
support the above contentions. Up to about 2.5 
moles of oxygen uptake per mole of enzyme, no 
changes in viscosity nr, = 1.0287) and specific 
rotation ({a]?> = 67°) could be observed, but 
beyond this point a slow increase in both prop- 
erties has been noted. (At 5 moles oxygen uptake 
per mole of enzyme the 7, equaled 1.0672 and the 
[a]? value increased to 79°.) Addition of gluta- 
thione, HCN, and thioglycolic acid to the photo- 
inactivated enzyme did not restore its activity. 
The possible relationship of these observations 
to the ribonuclease activity has been considered. 


1052. Effect of pentachlorophenol on snail 
metabolism. EUGENE C. WEINBACH (intro- 
duced by Lestre HELLERMAN). National Insti- 
tutes of Health, Bethesda, Md. 

Although pentachlorophenol (PCP) has been 
found to be a highly effective molluscacide and 
its toxicity for other aquatic life, microorganisms 
and mammals is well established, no investigation 
of its biochemical effects has been reported. Analy- 
sis of tissues removed from the schistosome- 
transmitting snail, Australorbis glabratus after 
24-hr. exposure to PCP (2 ppm or concentrations 
of 7.5 X 10-®M and lower) revealed a shift toward 
anaerobic metabolism (accumulation of lactic, 
pyruvic and volatile fatty acids) and increased 
amounts of inorganic phosphate. With shorter 
exposure periods (6 hr.) this effect was reversible. 
Analysis of the media after the recovery period 
indicated that a portion of the metabolites is 
excreted and a portion is metabolized. Living 
snails under anaerobiosis were much more sus- 
ceptible to the toxic action of PCP than when 
exposed under aerobic conditions. PCP in low 
concentrations stimulated the oxygen consump- 
tion of both living snails and minced snail tissues, 
and in higher concentrations was inhibitory. These 
findings, and other considerations to be discussed, 
led to the hypothesis that PCP interferes \vith 
oxidative phosphorylation. Work with mamm: ian 
tissues strongly supported this hypothesis. !’CP 
powerfully uncoupled the phosphorylation i: rat 
liver mitochondria associated with the oxid: ion 
of a-ketoglutarate and 6-hydroxybutyrate. '’CP, 
similarly to dinitrophenol, evokes the A’ “ase 
activity of rat liver mitochondria. The d: .0n- 
stration of oxidative phosphorylation i: the 
particulates of snail tissues has been compl ted 
by powerful ATPase activity which is no in- 
hibited by fluoride. However, sufficient pr |'mi- 
nary evidence has been obtained to indicat the 
operation of this mechanism in snail tissue: and 
its uncoupling by low concentrations of PC! 


1053. Fate of the methyl group of the c=rci- 
nogen 2-methyl-C-aminofluorene. | ‘24- 
BETH K. WEISBURGER*, JOHN H. WEISBUR: ER* 
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‘nD Harotp P. Morris. Natl. Cancer Inst., 

VIH, Bethesda, Md. 

seventy-two hours after a single oral dose of 
13.3 mg of 2-methyl-C'-aminofluorene (32.7 X 
10 counts/min. or 35 we) the distribution of the 
ra:lioactivity in per cent of dose was as follows: 
re-piratory carbon dioxide 55, urine 19, feces 12.4, 
carcass 4.6, liver 4.8, kidneys 0.44, blood 0.29, 
otiier tissues 2.8. The maximum specific activity 
of the carbon dioxide occurred 6-8 hr. after admin- 
istration. In the Ist, 2nd and 8rd day, respectively, 
46.5, 6.5 and 1.7% of the dose was excreted in the 
carbon dioxide, 13, 4.7, and 1.4% in the urine, 
and 2.2, 7.5, and 2.4% in the feces. The data sug- 
gested that the methyl group is broken off from 
the molecule during metabolism. This was con- 
firmed by the characterization of radioactive 
choline and serine from the liver and carcass, and 
of active creatinine from the urine. Continuous 
ether extraction of the urine extracted 13.5% of 
the activity indicating transformation of the 
molecule to preferentially water soluble metabo- 
lites. Paper chromatograms of the urine in 3 
solvent systems indicated that only a trace of 
unchanged compound was excreted. 


1054. Choline antimetabolites. Iserr C. 
Wetis. Biochemistry Dept., State Univ. of New 
York, Syracuse. 

The effects of 2-amino-2-methylpropanol-1 (I) 
and a,a-dimethyltriethylcholine (II), which have 
been demonstrated to be potent inhibitors of 
choline oxidase in vitro, have been studied in vivo 
with 40-50 gm male albino rats. At dietary levels 
of 1.0 and 2.4%, respectively, these compounds 
did not inhibit the growth of such rats on a diet 
similar to that used by Chandler and du Vigneaud 
(J. Biol. Chem. 135: 223, 1940) which was low in 
methionine and which contained choline + homo- 
cystine. However, it was observed that if such 
rats were fed a 20% purified casein—30% fat diet 
generously supplemented with vitamins By, Bz, 
Bi, pantothenic acid, nicotinic acid, and Biz to 
which the above levels of I and II had been added, 
they all suecumbed to a severe choline deficiency. 
The basie diet without I and II produced fatty 
livers in all the animals but only low incidence of 
hemorrhagic kidney degeneration. The addition 
of 210 mg% choline chloride to these diets com- 
ple‘: ly protected the animals on the basic diet 
alo» and the animals receiving the basic diet 
plu. I (1% level) from hemorrhagic kidneys and 
gre:‘ly reduced the incidence of hemorrhagic 
kidiiey degeneration among those animals which 
tec: ved the basic diet plus II (2.4% level). Total 


live lipid was somewhat elevated but the same 
i) animals. Similar results were obtained using 
a l\'% purified casein-21% fat diet supplemented 
a8: ove but without Bie. These results are inter- 
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preted as indicating that I and II have no lipo- 
tropic activity and that they are antimetabolites 
of choline insofar as hemorrhagic kidneys are 
concerned. 


1055. Tolerance of mice to AgNO; inert or 
radioactive (Ag!!!) injected by various 
routes. HaroLp D. West, Horace GOLDIE AND 
Ricuarp D. Hanpye*. Dept. of Biochemistry 
and Lab. of Exptl. Oncology, Meharry Med. Col- 
lege, Nashville, Tenn. 

It has been shown (Federation Proc. 12: 288, 
1953) that radioactive AgNO; (Ag!!!) can be used 
advantageously as a soluble and short living pure 
beta-emitter in treatment of mouse tumors. 
Accordingly it was tried to find the safest way for 
administration of maximal tolerated doses of this 
material. Experiments on normal and tumor 
bearing (S-37 and S-180) CFW mice have demon- 
strated that intraperitoneally injected doses of 
0.25 ml of 0.2% of inert AgNO; solution killed all 
mice within 24 hr., while the same volume of 2% 
solution injected subcutaneously or of 5% solu- 
tion injected intramuscularly induced only local 
necrosis but no general symptoms. Ten daily 
subcutaneous injections of 0.25 ml of 0.2% of 
AgNO; were well tolerated without local or gen- 
eral symptoms. Still better local tolerance was 
obtained by addition of ammonium carbonate to 
silver solution or by incorporation of silver salts 
into fat (lanolin, olive oil, etc). It is concluded 
that relatively high concentration of radioactive 
silver salts can be injected therapeutically by the 
use of proper fractionation and suitable routes. 


1056. Effects of malignancy on glutamic acid 
metabolism. JEAN M. WuiTE*, Grace Ozawa* 
AND E. W. McHenry. Dept. of Public Health 
Nutrition, Univ. of Toronto, Toronto, Canada. 
Previous observations in this laboratory have 

shown that humans having malignant tumors 

generally have an abnormal level of free glutamic 
acid in the blood plasma, while normal levels were 

found in persons with benign tumors (Canad. M. 

A.J. 65: 219, 1951). It is now reported that fertile 

eggs with malignant tumors growing in the yolk 

sacs have an increased content of free glutamic 
acid. Rats with methylcholanthrene-induced 
tumors and rats with implanted tumors have 
abnormal levels of free glutamic acid in the blood 
plasma. Studies on humans and on rats indicate 
that renal excretion is not involved in plasma 
changes of glutamic acid. Tumor-bearing chick 
embryos show a decreased content of glutamine 
and increased glutaminase activity in comparison 
with tumorless embryos. The glutamic acid con- 
tent of tumor tissue is much less than that of host 
tissues. All of the data support an inference that 
the growth of a malignant tumor induces bio- 
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chemical changes in the host, at least with regard 
to the metabolism of glutamic acid. 


1057. Effect of bone marrow injections on 
nitrogen excretion in guinea pigs following 
total body x-irradiation. JuLius WHITE, 
Bernarp E. Burr*, Harriett T. Coo.* anp 
Puitre W. Davip*. Natl. Cancer Inst., NIH, 
Bethesda, Md. 

Total body x-irradiation of rats to 450 r and 
above has led to a marked increase in nitrogen 
excretion, chiefly in the urea fraction (WHITE 
et al., Cancer Research 12: 307, 1952). Paired feeding 
studies demonstrated that this effect is only 
partially a result of lowered food intake. Nitrogen 
excretion studies on guinea pigs following total 
body x-irradiation to lethal doses likewise showed 
a marked increase although food intake was not 
as markedly reduced as rats similarly treated. 
This increased nitrogen excretion persisted for 
4-5 days. Injection of homologous bone marrow 
into guinea pigs which had received lethal doses 
of x-irradiation significantly reduced mortality 
(LoRENz et al., Radiology 58: 863, 1952). Bone 
marrow injections given to guinea pigs receiving 
lethal doses of x-irradiation prevented entirely or 
greatly reduced the increased nitrogen excretion 
resulting from irradiation alone. This effect of 
bone marrow was evident as early as 24 hr. fol- 
lowing exposure. Guinea pigs which showed a 
slight lowering of nitrogen excretion in 24 hr. 
were normal again in 48 hr. Inasmuch as the 
hematopoietic tissues are depressed for 5-6 days 
following total body x-irradiation, these studies 
lend further support for the humoral factor in 
bone marrow which protects the animal against 
lethal effects of irradiation. 


1058. Influence of previous diet on the syn- 
thesis of glycogen, fatty acids, and choles- 
terol by rat liver in vitro. Joun E. WHItNEY* 
AND SipNEY Roperts. Dept. of Physiological 
Chemistry, School of Medicine, Univ. of Cali- 
fornia Med. Center, Los Angeles. 

Adult male Sprague-Dawley rats were main- 
tained ad libitum for at least 2 months on equi- 
caloric amounts of a high fat or high carbohydrate 
diet. These diets contained approximately 80% 
of their calories as the major foodstuff and 20% as 
lactalbumin. All known dietary essentials were 
added. The animals were fasted 24 hr. and then 
sacrificed by exsanguination under Nembutal. 
Samples of liver tissue were rapidly minced and 
incubated in freshly-prepared rat serum con- 
taining C™ methyl-labeled sodium acetate. In- 
cubation was allowed to proceed for 6 hr. at 37°C 
under atmosphere of 95% O2, 5% COz. Aliquots of 
liver tissue were analyzed for the amounts of 
glycogen, fatty acids, and cholesterol present 
before and after incubation. The glucose concen- 


FEDERATION PROCEEDINGS 





Volume i3 


tration of the serum medium was also measured at 
both times. In addition, the radioactivity in- 
corporated into these metabolites during incuba- 
tion was measured after combustion to BaCO;. 
Lipogenesis and the ‘‘turnover”’ of glycogen in the 
liver after fasting appeared to be greater in the 
group previously fed the high carbohydrate diet, 
Cholesterol synthesis during fasting, however. 
was more pronounced in the fat-fed animals. 


1059. Components of gastric mucosa extracts. 
Harry G. WisMENGA*, Kurt G. STERN, DANIEL 
J. O’CONNELL* AND KENNETH W. THOMPSON*. 
Organon, Orange, N. J., and Oss, Holland, and 
Dept. of Chemistry, Polytechnic Inst., Brook- 
lyn, N. Y. 

The cobalamin protein, previously isolated from 
cyanocobalamin containing extracts of hog gastric 
mucosa (Biochim. Biophys. Acta, in press), has 
been studied further. A cobalamin content as high 
as 18.5 wg/mg, as determined by spectrophotome- 
try, has been attained. Assuming one cobalamin 
residue per molecule of the conjugated protein, 
this indicates a molecular weight of about 70,000 
which is compatible with the sedimentation rate. 
In addition to this red protein with an electro- 
phoretic mobility (u) of —3 X 10-5 at px 8 (Com- 
ponent II), the mucosa preparations contain at 
least two colorless protein fractions; viz., a com- 
ponent (I) with low viscosity and u = ~—6 X 10° 
(pH 8), and another (III), with high viscosity and 
u = ~l X 10-5 (pH 8). Component I has been 
isolated in electrochemically homogeneous form 
by macro-electrophoresis. The relatively low N- 
content, presence of hexosamine, and other prop- 
erties suggest that I and III are mucoproteins. A 
nondialyzable, orange-brown pigment with an 
absorption maximum at 412 my interferes with 
spectrophotometric Bi2-assays in crude prepara- 
tions. It may be separated from II by adsorption 
on calcium phosphate gel. The mucosa extr:cts 
contain also a large amount of non-protein ma- 
terial. This fraction includes biuret-positive sub- 
stances and a dialyzable, yellow pigment lacing 
absorption bands in the visible region. The mucosa 
preparations employed as starting material were 
fully active on oral administration in pernicious 
anemia patients. One of the objectives of this 
work is to elucidate the relationship of the individ- 
ual components to Castle’s intrinsic factor. 


1060. Comparison of BAL- and antimyci:-A 
blocked factors in liver mitochondria. J. N. 
Witurams, Jr. Dept. of Biochemistry, Univ. of 
Wisconsin, Madison. 

BAL is believed to inhibit an unident tied 
electron transport factor between eytochrom? b 
and cytochrome c in succinic oxidase and between 
diaphorase and cytochrome c in the DPNH »xi- 
dase system (E. C. Stater, Biochem. J. 45: 14, 
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1949; 46: 484, 1950). A new antibiotic (antimycin A) 
has been tentatively indicated to inhibit the same 
factor although the DPN-requiring system, malic 
oxidase, could not be inhibited completely (Por- 
TER AND Retr, J. Biol. Chem. 194: 287, 1952). These 
workers have suggested an alternative pathway 
between DPNH and cytochrome c. Using isolated 
rat liver mitochondria, we have studied the effects 
of BAL and antimycin A on succinic and choline 
oxidases (as non-DPN-requiring enzymes) and 
malic and DPNH oxidases (as DPN-utilizing 
enzymes). The oxidases were studied manometri- 
cally using oxygen uptake to measure activity. 
The effect of antimycin A was also studied spectro- 
photometrically using cytochrome c reduction 
assay. Both BAL and antimycin A inhibited suc- 
cinic and choline oxidases completely. Malic 
oxidase was maximally inhibited 65% and DPNH 
oxidase, not at all by antimycin A, but both were 
inhibited almost completely by BAL. The results 
support the indication of Potter and Reif that an 
alternative pathway for DPNH oxidation exists. 
The results also indicate that the alternative 
pathway includes a factor inhibited by BAL but 
not by antimycin A. This factor may be similar 
enough to the BAL- and antimycin-A blocked 
factor in the succinic and choline oxidase systems 
to be inhibited by BAL but still different enough 
to be unaffected by antimycin A. 


1061. Ionization constants and spectral prop- 
erties of cotransaminases. VIRGINIA R. 
Wiuirams* anp J. B. NEILANDS. Dept. of Bio- 
chemistry, Univ. of California, Berkeley. 
Information on the acid-base dissociation and 

spectral characteristics as a function of px for 

the cotransaminases is of special interest from the 
standpoint of the mechanism of action of these 
coenzymes. The compounds studied were pyri- 
doxine, pyridoxal, pyridoxamine, pyridoxal phos- 
phate and pyridoxamine phosphate. The apparent 
ionization constants were measured with a glass 
electrode using automatic recording electrometric 
titration at 25° in 0.15 m socium chloride. The 
acid strength of the phenolic hydroxyl group 
follows the order pyridoxamine > pyridoxamine 
phosphate > pyridoxal phosphate > pyridoxal > 
pyridoxine. The base strength of the ring nitrogen 
atom) follows the inverse sequence, pyridoxine 
being the strongest base. The ultraviolet absorp- 
tion spectra were measured with a Cary recording 

Specirophotometer using buffers at the pH values 

most useful for detection of isosbestic points. The 

spec'ral changes from acidic to basic solution are 
a8 follows. Ionization of the phenolic hydroxyl 
group generates two bands in the ultraviolet. 

Titration of the pyridine nitrogen results in a 

shift of the longer wavelength band deeper into 

the ultraviolet while the intensity of the shorter 
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wavelength band is strengthened. Very slight 
shifts of both bands may be observed during 
titration of the amino nitrogen. The band at about 
390 my in the aldehyde compounds does not 
appear to be directly related to a single ionization. 


1062. Biosynthesis of glutamyl peptides from 
glutamine by transfer reaction. WILLIAM J. 
WILLIAMS AND Curtis B. THorRNE (introduced 
by Cart R. Brewer). Biological Labs., Chemi- 
cal Corps, Camp Detrick, Frederick, Md. 

An enzyme preparation obtained from filtrates 
of cultures of Bacillus subtilis ATCC 9945 similar 
to that which catalyzes the hydrolysis of the 
glutamyl polypeptide produced by this organism 
(H. E. Noyes et al, Bact. Proceedings, 154, 1952) 
has been found to catalyze the synthesis of di- 
and tripeptides from glutamine and glutamic acid, 
DL-aspartic acid, or a-p-glutamy|-p-glutamic acid. 
Both optical isomers of glutamine were active 
in the system while only the p-isomer of glutamic 
acid was active. L-Glutamine was more active 
than p-glutamine under the conditions tested. 
The peptides were isolated by ion exchange 
chromatography, and identified by paper chro- 
matography and by chemical analysis in some 
cases. The dipeptides of glutamic acid formed 
from L-glutamine and p-glutamic acid were shown 
by paper chromatography to be y-linked. End 
group analysis showed that L-glutamine contrib- 
uted the free amino end group of the peptides. 
The reaction required no added cofactors. The 
optimum pH was 8.8-9.0. The reaction appears to 
be a transamidation in which the amide group of 
glutamine is replaced by an appropriate amino 
acid or peptide to yield a peptide of increased 
chain length. Preliminary evidence indicates that 
peptides containing more than three glutamic 
acid residues are also synthesized from .L-gluta- 
mine and p-glutamic acid by this enzyme prepa- 
ration. 


1063. Lactein, a protein required for growth 
of a Lactobacilius. W1LL1AM L. WILLIAMS AND 
J. E. Grapy*. Lederle Labs. Div., American 
Cyanamid Co., Pearl River, N. Y. 

A strain of Lactobacillus bulgaricus was found 
which has an absolute requirement for an un- 
identified growth factor. The basal medium con- 
tained the usual vitamins, minerals, and amino 
acids as well as acid and enzyme hydrolyzed 
casein. The factor appeared to be a protein since 
it was non-dialyzable, heat labile, destroyed by 
proteolytic enzymes and in the partition cell of 
the ultracentrifuge the activity showed a sedi- 
mentation constant of approximately 6 Svedberg 
units. The factor, which has been named Lactein, 
was determined by the conventional tube-turbid- 
ity method or by the pad-plate technique (Federa- 
tion Proc. 11: 458, 1952). Lactein was present in 
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high concentration in ground liver. Raw whey 
was also a good source whereas Difco tryptose, 
yeast extract and malt extract were poor sources. 
Attempts at fractionation were rendered difficult 
by the lability of the factor. By means of the fol- 
lowing steps a concentrate was prepared which 
was approximately 25 times more potent than 
ground liver: 1) aqueous extraction of ground 
liver with removal of inactive solids in the Shar- 
ples centrifuge, 2) precipitation of relatively inac- 
tive material with 20% ethanol plus zinc acetate, 
3) removal of further low potency material by 
precipitation with 249 gm ammonium sulfate/I, 
and finally 4) precipitation of the active fraction 
increasing the ammonium sulfate content to 
498 gm/1. Eight wg nitrogen from this concentrate 
gave maximum growth in the pad-plate technique. 
A large number of pure or partially purified sub- 
stances such as amino acids, vitamins, crystalline 
proteins, coenzymes, carbohydrates, nucleic acids 
and nucleic acid fragments singly or in various 
combinations failed to support growth of the 
organism in the absence of Lactein. 


1064. Influence of experimental wounds on 
metabolism of sulfur. Martin B. WILLIAM- 
SUN AND HERBERT J. Fromm*. Dept. of Bio- 
chemistry, School of Medicine, Loyola Univ., 
Chicago, Il. 

It has been shown that sulfur metabolism in 
wounded animals is altered from the normal. 
This problem was studied by investigating the 
nitrogen and sulfur balances in wounded and in 
normal rats (200 + 20 gm) fed a 0% protein diet, 
supplemented with either cystine or methionine. 
At intervals after wounding, a number of the rats 
were sacrificed, in order to determine the sulfur 
amino acid content of the regenerating wound 
tissue, as well as various other tissues. It was 
found that the wounded animals excreted slightly 
more sulfur, but appreciably more nitrogen, than 
the unwounded rats. The sulfate ion excretion in 
the wounded rats was much greater than that 
observed in the normal animals. This was counter- 
balanced by a lower output of non-sulfate sulfur. 
These results may be taken to indicate an altera- 
tion in the path of sulfur metabolism. The tissue 
analyses showed that there was a gradual accretion 
of both cystine and methionine in the regenerating 
wound tissue. However, the rate of accretion of 
cystine was very much greater than that observed 
for the methionine, and appeared to be propor- 
tional to the rate of healing. This was observed in 
all the wounded animals, regardless of the diet fed. 
The cystine content of the other tissues remained 
essentially unchanged throughout the experiment. 
There was a marked decrease in the methionine 
content of the liver, while that of the other tissues 
remained constant or decreased only slightly, 
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suggesting that the liver is one of the primary 
sources of methionine and cystine for the regen- 
erating wound tissue. 


1065. Influence of growth hormone on healing 
of experimental wounds. Martin B. Wiz- 
LIAMSON AND GEORGE J. NEUMANN*. Dept. of 
Biochemistry, School. of Medicine, Loyola Univ., 
Chicago, Til. 

Since the pituitary growth hormone has been 
shown to cause an increased retention of nitrogen, 
its effect on the healing index (rate of healing as 
measured by change in tensile strength of stand- 
ard wounds with time) was studied. Female rats 
(200 + 20 gm) were fed a 6% casein diet 1 wk. 
prior to wounding and thereafter to the end of the 
experiment. The wounding procedure has been 
previously described (Proc. Soc. Exper. Biol. & 
Med., 80: 623, 1952). At about weekly intervals, 
44 of the rats were sacrificed and the tensile 
strength of the wound determined. A significantly 
lower healing index was obtained when 1.0 mg/day 
of growth hormone was administered, than was 
found for the wounds in the control animals, 
which had been injected with isotonic saline. 
However, during the course of the experiment 
(20 days), the control rats lost 16 gm in weight, 
while those treated with growth hormone lost only 
5 gm. When identical experiments were carried 
out using only 0.3 mg growth hormone/day, the 
healing index of the control animals was now lower 
than that of the growth hormone-treated rats. In 
this case, the control rats lost 14 gm in weight, 
while the hormone-treated rats lost 9 gm. These 
results would seem to indicate that large amounts 
of growth hormone mobilize protein metabolites 
primarily for use by the body tissue to the detri- 
ment of the healing wound tissue; smaller amounts 
of growth hormone permit greater diversion to the 
regenerating wound tissue. 


1066. Cytochrome components of Azotobecter 
vinelandii. T. G. GrtcHrist WILSON AND 
P. W. Witson. Inst. for Enzyme Researcl: and 
Dept. of Bacteriology, Univ. of Wisce sin, 
Madison. 

Cells from 40-hr. aerobic cultures of Azoto/.cter 
vinelandii spun out, resuspended and disrv »ted 
in a cooled 10 KC Raytheon oscillator yield -ell- 
free supernatants which oxidize succinate wi’ out 
a lag period and exhibit absorption peaks © rre- 
sponding to cytochromes c and a; (oxidase) and 
shoulders possibly indicating b and a2, even {ter 
centrifuging at 145,000 X g for an hour. [he 
spectrum is unchanged by CN- or CO ( :rk) 
except for faint additional bands which aj ear 
at 590 and 480 my respectively. Spectrop: 0t0- 
metric determinations of succinic dehydrog: ::ase 
with 2:6 dichlorophenolindophenol as com red 
to cytochrome c might show up a factor bet «een 
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de ydrogenase and cytochrome c by a difference 
in rates; none has been found in any fractions 
pr pared from the extracts, nor have dehydro- 
ge.ase and oxidase activities been separated. 
Ti atment with alumina Cy and ZnOH gels gives 
th best specific activities obtained, a 5-fold 
increase over the disrupted material; no added 
enzymes, coenzymes, or cofactors stimulate. 
Oxidation of mammalian reduced cytochrome c by 
the oxidase in the preparations could not be 
demonstrated spectrophotometrically. Isolation 
of the cytochrome c-type component, the bac- 
teria’s natural acceptor and donor for dehydro- 
genase and oxidase, respectively, is required, but 
all methods tried, including those known to yield 
cytochrome c from other sources, have failed. 
However, alkaline treatment of the cells followed 
by ammonium sulfate fractionation concentrates 
this red component 50 times; but it is not adsorbed 
on Amberlite IRC-50, in contrast to cytochrome c. 
(Supported in part by a grant from the Natl. 
Insts. of Health, PHS.) 


1067. Metabolism of DL-homocysteic acid by 
rat. W. J. WINGo AND JANE Woop CurRIE.* 
Univ. of Texas, M. D. Anderson Hosp. for 
Cancer Research, Houston. F 
pt-Homocysteic acid, prepared by oxidation 

with bromine of homocystine labeled with S*, 

was given in doses of 40-50 mg to adult male 

Sprague-Dawley rats. Average recoveries of 77.6% 

were obtained in the excreta after 48 or 72 hr.; 

average urine recovery was 67.5% and average 
recovery from feces was 10%. Excluding 3 collec- 
tions of feces which were grossly contaminated 
with urine, the average recovery of S* from the 
feces was 2.8%. The average sulfate recovery was 
0.9%. Only small quantities of the tracer re- 
mained in the bodies of 5 rats which were analyzed 
for the material. The organs analyzed differed 
considerably in their concentrations of retained 
tracer. Two-dimensional paper chromatography 
of the urines did not show any organic form of 
radioactive sulfur resolvable from homocysteic 
acid to be present. Other rats were given intra- 
venous doses of approximately 20 mg homocysteic 

acid and their bodies analyzed for isotope 15, 30 

or 6) min. thereafter. The data obtained indicate a 

very rapid excretion of the compound and con- 

siderable differences in tracer concentrations of 
dif’ rent tissues at 30 and 60 min. The kidney and 
th) .us contained the highest concentrations of 
trac or. Homocysteic acid is a metabolically inert 
con,,ound which is rapidly excreted, but its 
ret: \tion by different tissues varies considerably. 


106°. ATP-ase and its activation by DNP in 


‘tochondria prepared in sucrose. ROBERT 
} Wirrer anp Mary A. Corrone*. Dept. of 
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Biochemistry, Univ. of Rochester School of Medi- 

cine and Dentistry, Rochester, N. Y. 

A study was made of the properties of the 
‘ATP-ase’ of rat liver mitochondria isolated in 
0.88 m, 0.44 m, or 0.25 mM sucrose respectively. 
Mitochondria isolated in the first 2 solvents are 
rod-shaped, resembling those found in situ, 
whereas those isolated in 0.25 m sucrose, which 
have been widely used to determine P/O ratios, 
are round and swollen. It was found that fresh 
mitochondria isolated in 0.25 m or 0.44 mM sucrose 
have lower ATP-ase than those isolated in 0.88 m 
sucrose. However, this enzyme was latent in all 
fresh preparations since its activity could be 
increased by freezing and thawing, ageing, or by 
the presence of dinitrophenol. These results indi- 
cate that the properties of the ATP-ase of the 
rod-shaped and the swollen mitochondria are 
similar. Dinitrophenol exerted a maximum effect 
under hypotonic conditions and in the absence of 
magnesium or calcium ion. Activation by this 
phenol was inhibited by potassium chloride with 
mitochondria isolated in 0.88 mM sucrose but not 
with preparations isolated in 0.25 m or 0.44 M 
sucrose. In the absence of dinitrophenol either 
Ca or Mg was necessary for maximum ATP-ase 
activity with all preparations, but the greatest 
effect of these ions was obtained with mito- 
chondria aged at 37°. Factors involved in the 
production of ATP-ase in mitochondria by ageing 
at 37° will be discussed. 


1069. Metabolism of a-C'4-DL-histidine in the 
intact rat: urinary metabolites. GEORGE 
Wo.r anv Per-Hsine Lin Wu (introduced by 
H. H. Mitcue yi). Radiocarbon Lab. and Div. of 
Animal Nutrition, Univ. of Illinois, Urbana. 

In view of the high radioactivity of glutamic 
acid in visceral protein after administration of 
radioactive histidine (Wour, J. Biol. Chem. 200: 
637, 1953), the very low activity found in the 
urinary glutamic acid in the present work was 
noteworthy. Urocaniec acid, on the other hand, 
was shown to be a major urinary metabolite. Paper 
chromatography revealed the following: the 
presence of labeled 1-N-methylhistidine, which is 
thus shown to be a metabolite of histidine and not 
derived from extrinsic sources; a labeled proline- 
like substance, demonstrated however to be differ- 
ent from proline by carrier experiments; the ab- 
sence of labeled glutamine, isoglutamine, formy]- 
glutamine and formylisoglutamine (the latter was 
synthesized by a new method). The principal 
urinary metabolite, however, was an unknown 
compound with the properties of a base very 
similar to histidine in basicity, since it is eluted 
from a Dowex-50 chloride column or buffered 
Amberlite IRC-50 resin together with histidine. 
On paper chromatography with a large number of 
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different solvent systems, its Rr value remains 
close to that of histidine. It gives a color reaction 
with ninhydrin and yields glutamic acid on treat- 
ment with acid. On heating in neutral solution, 
it is transformed into a new basic compound. 
Isolation procedures and properties of this new 
major histidine metabolite will be reported on. 


1070. Radioautographic method for studying 
deposition of cigarette smoke in the dog 
lung. Witu1amM A. Wo.rr, James G. TuTTLe* 
AND JoHN M. Goprrey*. Tobacco Research Lab. 
and Dept. of Medicine, Bowman Gray School of 
Medicine; Dept. of Radiology, North Carolina 
Baptist Hosp., Winston-Salem, N. C. 

Cigarette smoke containing 100-250 ue iodine-131 
was deposited by a standard smoking procedure 
in the lungs of a dog anesthetized with Pentothal 
and maintained with artificial respiration. The 
lungs were removed, blotted dry with paper, dis- 
tended maximally with air under a pressure of 
3-5 em water, and dried for 60 hr. so that the 
distended lungs became rigid. Representative 
longitudinal sections along the major bronchi of 
each lobe were embedded in paraffin and tissue 
slices 15-300 u in thickness were mounted on glass 
slides. Relative activity of each section was 
determined with a G-M tube and counter. The 
sections were then mounted by direct contact on 
Kodak No-Screen-Safety film and exposed for a 
period calculated to give, at the geometry used, 
one million counts/em? of film. The resulting 
radioautographs show a diffuse distribution of 
smoke (radioactive material) throughout the lungs 
and a heavy deposit on the walls of both major 
and minor bronchi. This pattern of distribution 
may be related to differences in the blood supply 
and rate of removal of smoke from the alveolar 
areas as compared to the bronchi. 


1071. Radioisotopes as tracers in cigarette 
smoke. Witt1Am A. Wo.rr, E. G. Purpom* 
AND J. A. IsENHOWER*. Tobacco Research Lab., 
Bowman Gray School of Medicine, Winston- 
Salem, N.C. 

Radioisotopes have been used as tracers in 
studying the deposition of cigarette smoke in the 
dog lung. The isotope solution, potassium 42 and 
sodium 24 as the carbonate or arsenic 76 as the 
oxide, was introduced into cigarettes which were 
then dried. Only a fraction of the activity present 
in the cigarette was entrained in the smoke. Dogs 
anesthetized with Pentothal were maintained 
under artificial respiration and smoke from a 
treated cigarette, 4-7 ml/puff, was introduced 
into the trachea at the beginning of the inspiratory 
phase. The total amount of radioactivity intro- 
duced into the lungs of an individual dog varied 
between 5 and 100 ue. At the end of the smoking 
period, the lungs were removed and sectioned 
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into 18 parts including the trachea and its bifurca- 
tion. The surface radioactivity of each section was 
determined with a G-M end-window tube. In a 
number of experiments the total activity of each 
section was determined with a dipping tube on 
acid digests of the tissue. Results in more than 
fifty experiments show that the distribution of 
cigarette smoke (radioactive material) is random 
and more or less uniform in all areas of the lungs, 
Direct contact radioautographs of the entire 
lungs show the same pattern of smoke deposits. 


1072. Enzymatic oxidation of chymotrypsin. 
Henry Netson Woop* anp A. K. Batts. 
Dept. of Biochemistry, Purdue Univ., Lafay- 
ette, Ind. 

The oxidation of highly purified a-chymotrypsin 
through horse-radish peroxidase (S1zER, Advances 
in Enzymology, 14: 129) was measured in a coupled 
oxidation using a glucose dehydrogenase system, 
catalase and a trace of protocatechuic acid. The 
oxygen uptake attributable to the chymotrypsin 
was close to one mole/mole chymotrypsin (taken 
as 25000 gm), and independent of reasonable 
variation in the amount of glucose or chymotryp- 
sin. The esterolytic activity of the residual ma- 
terial (on tyrosine ethyl ester) was about half 
that of the original chymotrypsin used. On a 
larger scale a similar reaction occurred when 
dilute hydrogen peroxide was dialysed into a 
solution containing chymotrypsin and the horse- 
radish preparation. The loss of peroxide approxi- 
mated the oxygen consumption observed mano- 
metrically. A crystalline protein was isolated, 
similar in appearance to a-chymotrypsin but with 
half the specific esterolytic activity. It caused no 
uptake of oxygen in the manometric system. The 
peroxidase preparations were made by precipita- 
tion with ammonium sulphate, dialysis, heating 
to 85° and subsequent regeneration as described 
by Schwimmer (J. Biol. Chem. 154: 487). These 
preparations showed 4 cathode-directed peroxi- 
dase fractions when subjected to ionophoresis on 
paper (E. L. Durrum, J. Am. Chem. Soc. 73: 
4875). Though too dilute for accurate work, all 
4 fractions were active in the coupled system. 
However, a powerful peroxidase preparation made 
according to Willstatter and Stoll (Ann. 410: 21) 
(gift of M. K. Walden, Western Regional |.abo- 
ratory) had no apparent action on chymotr) sin. 


1073. Effects of insulin on aerobic metab«!ism 
of mouse brain. Marx Woops*, Jenu Huy 7ER* 
AND Dean Burk. Natl. Cancer Inst., Be- 
thesda, Md. 

A variety of effects of insulin on the aerobic 
metabolism of mouse brain were observed under 
appropriate experimental conditions. Adult male 
Webster, C, or dba mice were maintaine| at 
stressing temperatures of 34-38°C for 1-3 days 
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prior to sacrifice (Biochim. et Biophys. Acta 12: 
829, 1953), after which whole brain slices were 
prepared at ice temperature in Krebs-Ringer 
medium containing 0.05-0.1% glucose, 0.04 m 
bicarbonate, and (as metabolic stabilizers) 5% 
polyvinylpyrrolidone and 10% sucrose. The slices 
were studied in Summerson differential manome- 
ters for 20-240 min. at 30 or 37°C, with gas phases 
of either air or oxygen containing 5% COs (pH ca. 
7.6). Addition of ca. 1 u crystalline zine insulin/ml 
increased aerobic acid formation an average of 
50% (up to 200%), and oxygen consumption an 
average of 10% (up to 25%), but decreased the 
respiratory quotient (Qco./Qo. = 1.05 average) 
15%. Not only insulin but also O2 (up to 1 atm.) 
increased oxygen consumption and acid formation 
simultaneously (reverse Pasteur effect). Under 
certain modified conditions, insulin increased 
decarboxylation at the expense of acid formation. 
These and other data at hand raise the question 
as to possible direct effects of insulin, or lack of 
insulin, on brain metabolism 7n vivo, as e.g., during 
insulin shock or diabetic coma. Experimental 
demonstration of insulin action on brain metab- 
olism, or of insulin binding by brain, can depend 
upon such factors as oxygen tension, glucose con- 
centration, temperature, degree of prior stress, 
and relative saturation of the brain tissue with 
endogenous insulin (which may ordinarily be 
higher, not lower, than in most tissues). 


1074. Production of epileptiform syndrome in 
mice with an analog of Serotonin. D. W. 
Woo.LLEy AND E. Suaw. Labs. of Rockefeller 
Inst. for Med. Research, New York City. 

A new analog of Serotonin, which we have re- 
cently synthesized, was found to call forth in 
mice pharmacological signs remarkably similar to 
the seizures of human epilepsy. The analog is 
2-methyl-3-ethyl-5-dimethylaminoindole (abbre- 
viated to ‘Medmain’). It was constructed as an 
antimetabolite of Serotonin, and it functioned as 
such on segments of carotid arteries and of uteri. 
When 5-10 mg Medmain were injected intra- 
peritoneally into adult mice they soon exhibited 
opisthotonos, circling gait, hyperventilation, 
Sometimes profuse salivation and always loss of 
equilibrium and profound clonic convulsions of 
the legs and also of the jaws. Occasionally attacks 
would be initiated with a sharp cry. After an at- 
tack recovery soon set in, but this was frequently 
followed by a second bout. Serotonin did not pre- 
ven’ the action of Medmain in this respect, and 
Serotonin methyl ether intensified it. The ineffec- 
tiveness of Serotonin may have been associated 
with its demonstrable inability to penetrate to the 
brain. Close relatives of Medmain did not elicit the 
epil:ptiform syndrome. Reasons will be discussed 
for and against the idea that these actions of 
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Medmain may be due to a Serotonin-like rather 
than an antiserotonin effect on the brain. 


1075. Metabolism of: testosterone by human 
tissues. H. H. Wotiz, H. M. Lemon anp A. 
VOULGAROPOULOS (introduced by JosepnH M. 
Looney. Depts. of Biochemistry and Medicine, 
Boston Univ. School of Medicine, Boston, Mass. 
Fresh surgical tissue specimens were slices in a 

Stadie-Riggs microtome, added to 20 cc Krebs- 
Ringer phosphate buffer of px 7.4 containing 5 mg 
testosterone dissolved in 0.25 ce propylene glycol 
and incubated at 37.5 for 3 hours. After incubation 
the tissues were homogenized, extracted and 
analyzed as previously described (WorTIz AND 
Lemon, J. Biol. Chem. 206: 525). Determinations 
of total desoxypentosenucleic acid (DNA) content 
of all dried tissue residues were made and results 
expressed as micromoles of testosterone metabo- 
lized/hr/mg DNA. Non-malignant prostate, 
uterus, intestine and smooth muscle, and malig- 
nant uterine cervix and bladder tissues metabo- 
lized amounts of testosterone varying from 
0.46-2.7. Liver showed the lowest rate of metab- 
olism, varying from 0.10-0.20. Prostatic cancer 
tissues showed greater variation of rates of 
metabolism varying from 0.0-4.2. The 2 tissues 
showing the highest rates of metabolism were skin 
(varying from 10.2-10.8) and mammary carcinoma 
(varying from 5.9-30). In all experiments the 
appearance of at least one new steroid could be 
detected through staining the paper chromato- 
grams with the Zimmermann reagent. This com- 
pound was identified as androstenedione through 
mixed paper chromatograms and infra-red absorp- 
tion spectra. Testicular tissue did not metabolize 
testosterone. However, both testicular tissue and 
prostatic tissue metabolized androstenedione with 
the production of small amounts of testosterone, 
as verified through mixed paper chromatography 
and infra-red absorption spectra. 


1076. Effect of ethionine on concentrations of 
free amino acids in the rat. CyuNG Wu (in- 
troduced by MarscHELLE H. Power). Section 
of Biochemistry, Mayo Clinic and Fndn., Roch- 
ester, Minn. 

White rats weighing 130-160 gm were injected 
intraperitoneally with 10.32 mg a-amino N of pDL- 
ethionine after having been fasted for 18 hr., and 
were killed 6 hr. after injection. Free alanine, 
cystine, ethionine, glutamic acid, glutamine, 
glycine, methionine, serine and taurine in plasma, 
liver, kidneys and urine were determined by paper 
chromatography. The concentrations of these free 
amino acids in plasma, liver and kidneys were 
significantly increased after the injection of 
ethionine. When the same quantity of a-amino N 
of pL-methionine was similarly given, some, but 
not similar, changes occurred in the amino acid 
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pattern. The response to ethionine in plasma and 
tissues was the same for both sexes. However, the 
urinary excretion of the free amino acids was 
tremendously increased in female rats injected 
with ethionine, while in male rats the increase 
was not greater than when methionine was admin- 
istered. The increase of free non-ethionine a- 
amino N was marked within the first hour after 
the injection, and reached the peak at the sixth 
hour (250 ug. a-amino N/hr. as compared to 30 ug. 
a-amino N/hr. at zero hour). Simultaneous injec- 
tion of methionine and ethionine on equimolar 
basis to female rats greatly prevented the increase 
in the excretion of the free amino acids. 


1077. Action of trypsin inhibitors against 
chymotrypsins a and 8. FENG Cut Wvu* anp 
M. LaskowskI. Dept. of Biochemistry, Marquette 
Univ. School of Medicine, Milwaukee, Wis. 
Several crystalline or highly purified naturally- 

occurring trypsin inhibitors have been investi- 
gated as inhibitors for chymotrypsins a and 8. 
None of the inhibitors formed a stoichiometric 
complex with either chymotrypsin. Different 
inhibitors showed variable degree of inhibition. 
Neither the inhibitor of Kazal et al. nor ovomucoid 
showed any inhibition even when the weight ratio 
of the inhibitor to enzyme was 20:1. All other 
trypsin inhibitors tested exhibited a variable de- 
gree of inhibitory activity. The same inhibitor 
showed a different potency toward chymotrypsin 
a than toward chymotrypsin £8, indicating a 
structural difference between the two chymo- 
trypsins. Interesting anomalies have been ob- 
served in respect to pancreatic inhibitor versus 
chymotrypsin a, which are tentatively explained 
on the assumption that more than one molecule 
of chymotrypsin a may combine with one molecule 
of inhibitor. 


1078. Hydrolysis of dipeptides by carboxy- 
peptidase. Sam S. Yanarri AND MILTON A. 
Mirz (introduced by Martin E. HAnxKeE). Re- 
search Div., Armour and Co., Chicago, Ill. 

It has been found that dipeptides are hydrolyzed 
by pancreatic carboxypeptidase (CXY) under 
conditions comparable to those used for end group 
determination of polypeptides. t-Leucyl-L-tyro- 
sine (L-leu-L-tyr) is hydrolyzed at a greater rate 
than glycyl-L-tryptophane, glycyl-u-phenylala- 
nine, glycyl-t-leucine and t-seryl-L-tryosine. The 
estimated proteolytic coefficient for L-leu-L-tyr is 
1/200 that of carbobenzoxy-glycyl-L-phenylala- 
nine (cbz-gly-L-phe) and 150-fold greater than the 
reported value for cbz-gly-gly. p-Leu-.-tyr is split 
at nearly the same rate as L-leu-L-tyr. Thus, the 
susceptibility of an unsubstituted dipeptide to 
CXY is not significantly affected by the optical 
configuration at the a-carbon of the acyl residue. 
The hydrolytic rate of cbz-L-leu-L-tyr is compa- 
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rable tothat of cbz-gly-L-phe; however, as would be 
expected (HANSON AND Situ, J. Biol. Chem. 179: 
815, 1949) cbz-p-leu-L-tyr is not split. The results 
observed with p-leu-L-tyr and its carbobenzoxy 
derivative may be due to steric effects. The 
hydrolysis of p-leu-L-tyr as well as typical CXY 
substrates is not affected by diisopropylfluoro- 
phosphate (DFP). A DFP-sensitive contaminant 
in the 6 times recrystallized preparation splits 
L-leucylglycine slowly at px 8. That the hydrolysis 
of p-leu-t-tyr is due to CXY is supported by 
results with known CXY inhibitors. 


1079. Acetal phosphatides in regenerating 
rat liver. CLaupDE L. YARBRO* AND Cart E. 
ANDERSON. Dept. of Biological Chemistry and 
Nutrition, Univ. of North Carolina School of 
Medicine, Chapel Hill. 

Liver damage was produced in rats by carbon 
tetrachloride poisoning and by partial hepatec- 
tomy. At 6, 12, and 18 hr., and at 1, 2, 3, 5, 7 and 
15 days after production of liver damage groups 
of animals were sacrificed and their livers analyzed 
for total lipids, phospholipids and acetal phos- 
phatides. In the case of the experiment involving 
partial hepatectomy, normal levels of lipids of 
interest were obtained by analysis of the portion 
of liver removed, while control of the surgical 
procedure was obtained through sham-operated 
animals carried along with the experimental ani- 
mals. In both experiments total lipid values rose 
sharply to a peak concentration on the first day 
following liver damage and then decreased, 
reaching the normal level by the fifth to seventh 
day following damage. Phospholipids appeared to 
be increased slightly on the second or third day 
following damage but essentially remained con- 
stant. Acetal phosphatides rose very rapidly ‘0 a 
peak of twice the normal value at 6 to 12 hr. «ter 
production of liver damage. Twenty-four hr. « ‘ter 
damage acetal phosphatides had fallen to wi! hin 
the high normal range only to increase again ‘0 a 
level intermediate between the initial peak an:' the 
normal value. Acetal phosphatides remaine« °le- 
vated during the period of most active ‘ver 
regeneration and had returned to the normal v :lue 
by the fifteenth day after production of ‘ver 
damage. The initial sharp peak and sust: ‘ned 
high level of acetal phosphatides indicat. an 
important role for these compounds in th  re- 
covery of the liver from damage. 


1080. Acetal phospholipids in the adi:-9s¢€ 
tissue and livers of starved rats. Ciau: | L. 
Yarsro* anp Cart E. Anperson. Dep . of 
Biological Chemistry and Nutrition, Uni of 
North Carolina School of Medicine, Chapel : ‘ill. 
At present very little is known of the ro. of 

acetal phosphatides in lipid metabolism. Mé: «el, 

utilizing histological techniques, found a que ta- 
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‘ve increase in the acetal phosphatides of adipose 
‘issue whenever there was an increase in the rate 
‘ mobilization of fat to or from that tissue. Since 
‘he fat content of adipose tissue undergoes rapid 
hange during the course of starvation and re- 
very from starvation, quantitative studies on 
ie total lipids, phospholipids and acetal phos- 
phatides of adipose tissue and liver under these 
conditions were carried out. Rats (140-160 gm) 
were placed on a starvation regime and sacrificed 
ii groups at 1, 2, 3, 4 and 6 days after withdrawal 
oi food (starvation phase). In another series of 
animals previously starved for 6 days and then 
fed, groups of animals were sacrificed at 1, 2, 3 
and 5 days after the recommencement of feeding 
(recovery phase). The livers and perirenal adipose 
tissue from both series of animals were analyzed 
for total lipids, phospholipids and acetal phos- 
phatides. In adipose tissue, acetal phosphatides 
and phospholipids were found to increase mark- 
edly whenever there was an increased mobilization 
of fat to or from adipose tissue. In the liver, total 
lipids, after an initial slight increase, decreased 
gradually during starvation, reaching a minimum 
on the sixth day of starvation and then returned 
to normal during the recovery phase. Acetal 
phosphatides and phospholipids appeared‘ to be 
slightly increased during starvation, but rapidly 
returned to normal during the recovery phase. 


1081. Mechanism of DPN reduction by dithi- 
onite (hydrosulfite). MicHAEL YARMOLINSKY* 
AND SrpneEy P. Cotowrck. McCollum-Pratt Inst., 
Johns Hopkins Univ., Baltimore, Md. 

During the reduction of DPN by dithionite 
(Na2S.0,) in bicarbonate solutions a transient 
yellow intermediate (Y) appears which may be 
stabilized by increasing the alkalinity (WARBURG, 
von Euuer). It has generally been assumed to be 
a free radical of DPN, which yields reduced DPN 
by dismutation. We find that anaerobic neutrali- 
zation of Y results in stoichiometric conversion of 
the dithionite-free intermediate to reduced DPN. 
This finding renders it unlikely that the yellow 
material represents a free radical stage, since the 
yield of reduced DPN on dismutation could never 
excced 50%. The intermediate is more probably an 
addition product of dithionite (or a dithionite 
der'vative) and the pyridine ring of DPN. Gamma 
adcition would be expected, followed by hydroly- 
sis 0 yield DPN reduced in the appropriate posi- 
tio.. In support of this view, experiments with 
he: -y water demonstrate that in the reduction 
pro ess deuterium may be introduced into the 
fins product without being incorporated into the 
int’ mediate. The carbonyl character of the 
gal‘na position of the pyridine ring suggests 
tha. dithionite may react with DPN as it reacts 
Wit» aldehydes, i.e., to form the corresponding 
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sulfoxylate (DPN-OSONa). The latter would 
yield DPNH and sulfite upon hydrolysis. In sup- 
port of this hypothesis, the sulfoxylate derivative 
of formaldehyde reacts with DPN in alkaline 
solutions to form a yellow compound which yields 
reduced DPN on neutralization. The apparent 
transfer of the sulfoxylate group from formalde- 
hyde to DPN may be reversed with excess formal- 
dehyde. Direct demonstration of sulfur in com- 
pound Y has been accomplished. As is required by 
the proposed sulfoxylate hypothesis, samples of 
compound Y freed from dithionite and sulfite 
yield, upon neutralization, stoichiometric amounts 
of sulfite. 


1082. Further studies on pely-ribophosphate 
and other poly-sugarphosphates. STEPHEN 
ZAMENHOF AND GRACE LeErpy*. Depts. of Bio- 
chemistry and Pediatrics, Columbia Univ., New 
York City. 

Poly-ribophosphate (PRP), the immunologi- 
cally active capsular substance of Hemophilus 
influenzae type b (ZAMENHOF et al, J. Biol. Chem. 
203: 695, 1953) has been further studied. A highly 
polymerized PRP has been obtained by a method 
avoiding degradation. Washed cells from 100 agar 
plates were incubated at 23° for 44 hr. in 100 ce 
0.4% HCHO. After centrifugation, the super- 
natant was dialyzed 16 hr. against running water 
and evaporated at 23° to 6 cc. It was deproteinized 
with Duponol and freed from traces of RNA by 
one charcoal treatment, essentially as described 
for DNA (ZAMENHOF et al, J. Exper. Med. 98: 373, 
1953); yield 8.1 mg. The final solution (1 mg/ce) 
was very viscous and exhibited metachromasy 
(toluidine blue). The viscosity was slowly de- 
creased by crystalline ribonuclease indicating 
that this enzyme is specific for sugar-phosphate 
moiety rather than for the presence of pyrimidines. 
The capsular substance of type a was similarly 
prepared. Its viscosity was not affected by ribo- 
nuclease or Taka diastase. This substance con- 
tained equimolar amounts of hexose and phos- 
phate but no pentoses or uronic acids; the hexose, 
partially liberated by 19 hr. hydrolysis in n H.SO, 
at 100°, is not mannose or galactose; it appears 
to be glucose (paper chromatography). The sub- 
stance of the type c similarly contains phosphate 
and a hexose (galactose by paper chromatog- 
raphy) but no pentoses or uronic acids. (This work 
was supported by PHS (NIH) grants, Hattie E. 
Alexander and 8S. Zamenhof, principal investi- 
gators.) 


1083. Action of acid on sedoheptulosan. L. P. 
Zitu* AND N. E. Tousert. Biology Div., Oak 
Ridge Natl. Lab., Oak Ridge, Tenn. 

The treatment of sedoheptulosan with acid has 
been shown to give rise to approximately 20% of 
p-altroheptulose. In additicn to the anhydride and 


j= 








328 FEDERATION PROCEEDINGS 


free sugar, two further compounds have been 
detected by paper chromatography and shown 
also to arise from the acid treatment of sedo- 
heptulosan. Small amounts of these previously 
"unknown compounds have been isolated by thick- 
paper chromatography and by ion-exchange 
chromatography of their borate complexes. They 
have been tentatively identified as 2,7-anhydro- 
8-p-altroheptulofuranose and 5-(1,2-dihydroxy- 
ethyl)-2-furfuraldehyde. This latter compound 
has been shown to be responsible for the orcinol 
test of both p-altroheptulose and sedoheptulosan. 
The total amount of each of these additional com- 
pounds after 2 or more hours of heating with acid 
is approximately 2% of the original sedoheptulo- 
san. The proposed conversions are completely 
analogous to similar reactions known to occur 
with pentose and hexose sugars. 


1084. Solvent-gradient extraction in purifica- 
tion of acetylcholinesterase. CHARLES A. 
ZitTLE, Epwarp S. DetuaAMonica*, JONATHAN 
H. Custer* anp Ruts Krixorian*. Eastern 
Regional Research Lab., Philadelphia, Pa. 
Acetylcholinesterase of the human red blood 

cell was purified 300-fold by solubilization with a 

surface-active agent, adsorption with calcium 

phosphate, and fractionation with ammonium 
sulfate. Lipides were removed from the esterase 
preparation by freeze-drying and extraction of the 
solid with acetone and ethanol. The dry lipide-free 
solid was stable and readily soluble. In a Warburg 
assay, with acetylcholine as the substrate, 20 cm 

CO, were released in 10 min/10 wg of enzyme solids. 

This preparation is being subjected to additional 

purification studies. A continuous extraction 

method has given some purification of the esterase, 
and appears to be generally applicable to protein 
mixtures. In this procedure, the protein mixture 
is first precipitated with a neutral salt, and the 
precipitate is continuously extracted with the 
same solvent increasingly diluted with water. The 
solvent is conveniently diluted with a constant- 
level device that introduces water as the level of 
the mixed solvent falls. For efficacy of extraction, 
the protein mixture is precipitated on a diato- 
maceous filter aid. The total protein and esterase 
are determined in successive fractions of the 
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extract. Fractions obtained in the range of 2.0 to 
1.2 m ammonium sulfate, for example, are 2-fold 
purer than the starting material. An important 
feature of this method is that data obtained in a 
continuous, small-scale experiment are applicable 
to large-scale batch-wise extractions. 


1085. Enzymatic reduction of hydroxylamine 
to ammonia by reduced pyridine nucleo- 
tides. Mitton ZuckER* AND ALVIN NASON. 
McCollum-Pratt Inst., Johns Hopkins Univ., 
Baltimore, Md. 

A soluble enzyme system catalyzing the reduc- 
tion of hydroxylamine to ammonia by reduced 
pyridine nucleotides has been purified approxi- 
mately 10-fold from extracts of Neurospora crassa 
(5297a). Reduced triphosphopyridine nucleotide 
(TPNH) gives a maximal enzyme activity which 
is 2-fold that of reduced diphosphopyridine nu- 
cleotide (DPNH). The dissociation constants 
(Km) for DPNH and TPNH in moles/I are 0.7 X 
10-4 and 1.0 X 10~, respectively. Ammonia has 
been identified as a product of the reaction by the 
Conway microdiffusion method in combination 
with the phenolhypochlorite colorimetric pro- 
cedure. There is a mole for mole stoichiometry for 
DPNH oxidation, DPN appearance, and am- 
monia production. The enzyme which has been 
purified by ammonium sulfate and calcium phos- 
phate fractionation procedures is heat labile and 
exhibits a pH optimum at pH 8.0-8.5. The activity 
is stimulated 2- to 4-fold by flavin-adenine-di- 
nucleotide, but not by flavin mononucleotide. 
Metal binding agents (salicylaldoxime, potassium 
ethyl xanthate, diethyldithiocarbamate, o-phe- 
nanthroline, a,a-dipyridyl, and azide) are in- 
hibitory. The enzyme is particularly sensitive to 
cyanide, losing approximately 50% of its activity 
at 10-°m KCN. Thus the enzyme appears to be a 
metallo-flavoprotein. Neither cysteine nor gluta- 
thione stimulates activity, even after inhibition 
by p-chloromercuribenzoate. Iodacetate at 10 *M 
only slightly affects activity. The enzymatic re:.c- 
tion could not be reversed, as might be expecied 
from the standard potentials. The possible rol« of 
this enzyme in nitrogen metabolism will be «is- 
cussed. 
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1086. Tissue distribution and excretion of 
atrolactamide. DANIEL ABDULIAN* AND 
THEODORE R. SHerRop. Dept. of Pharmacology, 
Univ. of Illinois College of Medicine, Chicago. 
Atrolactamide (2-hydroxy,2-phenyl  propi- 

onamide, Themisone, M-144) is rapidly and 

effectively absorbed following oral administration. 

It is not absorbed from the stomach but well 

absorbed from the remainder of the gut, including 

the large bowel. Following an oral dose of 250 

mg/kg of body weight in the dog a peak plasma 

level of 40 mg% is reached after 2 or 3 hr. It is 
distributed in all tissues of the body with possible 
exception of fat where it is found only in trace 
amounts; in studies of whole blood none was found 
in the red cells. In some instances the concentra- 
tions in liver, kidney, spleen and cardiac muscle 
are even greater than those in plasma. It is 
detectable in the cerebrospinal fluid, following oral 
administration, after a latent period of about 

30 min. and reaches a peak concentration in 5-7 

hr. At this time the concentrations in both plasma 

and the spinal fluid are identical, i.e. about 25 

mg%, and thereafter decline in a parallel fashion. 

The drug is excreted slowly by the kidneys. The 

rate of renal clearance in trained unanesthetized 

female dogs is about one-tenth that of inulin, 
indicating extensive reabsorption by the kidney 
tubules. In man about 50% of an oral dose of 3 gm 
is excreted in the urine during the first 2 days and 
another 15% over the following 3 days. This slow 
rate of excretion explains the cumulative effect of 
the drug as previously reported by Sherrod and 

Zubaidi. It has no significant effects on renal 

hemodynamics in the unanesthetized dog. 


1087. Automatic drug injection system. 
tAyYMOND P. AnLQuist. Dept. of Pharmacology, 
Med. College of Georgia, Augusta. 

A pressure controlled drug injection system has 
been developed to automatically maintain the 
arterial pressure of an experimental animal at any 
presclected pratical hypotensive or hypertensive 
leve!. A modification of a previously described 
mMecianism (J. Appl. Physiol. 5: 48, 1952), this 
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electronic system selects the proper injection rate 
for a pressor or depressor drug to just maintain 
the desired pressure. The essential components 
are: 1) a screw-driven, stepping-relay activated, 
glass syringe injector; 2) a variable electronic 
oscillator to drive the injector; 3) a pressure 
sensing unit, in this case a bellows manometer 
and differential transformer system; 4) a high- 
torque, bi-directional electro-mechanical ‘roto- 
stepper’ which controls the oscillator rate ac- 
cording to signals from the pressure sensing unit. 
In addition a unit is included to automatically 
signal the injection rate and operate a recording 
device such as a kymograph or oscillograph. The 
use of this system to accurately quantitate 
adrenergic blockade phenomena will be described. 
The possible clinical use of this system in the 
prevention of acute hypotension will also be 
discussed. (Supported by a grant from the Am. 
Heart Assoc.) 


1088. A blood-borne vasoactive principle 
produced by splanchnic nerve stimulation. 
R. P. Axers,* 8S. G. HersHey anv B. W. 
ZwEIFACH. Dept. of Biology and Anesthesiology, 
New York Univ., New York City and the Natl. 
Heart Inst., Bethesda, Md. 

A previously undescribed vasoexcitatory prin- 
ciple was shown to appear in the circulation of 
rats coincident with a pronounced shift in reac- 
tivity of the terminal vascular bed following 
electrical stimulation of the greater splanchnic 
nerve. Microscopic observations were carried out 
on the mesoappendix circulation following nerve 
stimulation, using stimuli of 2.5 v. at 15 eps of 1 
msec. duration, for a 10 sec. period. Experimental 
animals included: normal controls; rats with 
spleen, kidneys or adrenals surgically removed; 
rats with autonomic pathways blocked by 


Dibenzylene (20 gamma/100 gm) by atropine .- 


(2 mg/100 gm) and by preganglionic blockade 
with local epidural anesthesia (Cyclaine 0.2 ml of 
a 0.05% solution by spinal catheter). Stimulation 
of normal controls elicited a 20-45 fold augmenta- 
tion of the constrictor response to epinephrine 


- 
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which persisted for 50-75 min. Bioassay of blood 
from stimulated animals demonstrated an eP 
(epinephrine potentiating) principle which dupli- 
cated in test rats the effects visualized in the 
mesentery of experimental animals. Identical eP 
effects (blood-borne and mesenteric) were ob- 
tained despite surgical removal of the spleen, 
kidneys and adrenals. Participation of cortico- 
steriods was indicated in chronic adrenalectomy 
studies where the impaired eP response could be 
restored by DCA and salt but not by cortisone. 
Preganglionic blockade by local epidural anes- 
thesia completely abolished the eP response in 
the mesentery following nerve stimulation. This 
clearly indicates the mediation of the eP effect by 
way of sympathetic pathways. The relationship 
of this eP substance to known vasoactive mate- 
rials and its possible significance to peripheral 
vascular dysfunction will be discussed. 


1089. Anionic hyaluronidase _ inhibitors. 
Harvey E. ALBURN AND RoBert W. WHITLEY 
(introduced by JosePH SEIFTER). Wyeth Inst. 
of Applied Biochemistry, Philadelphia, Pa. 

The hyaluronidase inhibiting substances com- 
monly present in crude and purified hyaluronic 
acid preparations may be detected in low con- 
centration by observation of the configuration of 
the activity vs. enzyme concentration curve for 
determinations made in 0.1 m sodium acetate 
buffer at px 6.0 in the absence of chloride. The 
inhibitors ordinarily present in purified vitreous 
humor hyaluronate may be removed, as shown by 
this test, by treatment with purified collagen at 
pH 4.0 or by anion exchange resin. Using this 
inhibitor free substrate, the inhibitory effects of 
salts, heparin, quinone polymer, anionic deter- 
gent, penicillin and other anions have been com- 
pared with respect to the effects of enzyme, in- 
hibitor and substrate concentration. The degree 
of neutralization of these inhibitors by hydrogen 
ion and chloride ion has been investigated. The 
implications of these studies with regard to the 
nonspecific serum inhibitor are discussed. Some 
presumptive evidence has been obtained for the 
presence of anionic inhibitors in hyaluronidase 
preparations. This includes variable ratios of 
enzyme activity in the presence of chloride and 
of acetate ions with different preparations, vari- 
able effects of pH on activity with different 
preparations, and activation by very low con- 
centrations of protamine. 


1090. Evaluation of the guinea pig as a test 
' animal for pyrogenicity studies. BARBARA 
F. ALEXANDER, Linpa F. MUELLER AND RuTH 
T. Nick (introduced by Frep H. Scuuttz, JR.). 
Scientific Div., Baxter Labs., Morton Grove, Ill. 
The literature states that only man, rabbit and 
dog exhibit hyperthermia to bacterial pyrogens. 
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Piromen (Pseudomonas polysaccharide), a bac- 
terial pyrogen from a strain of nonpathogenic 
Pseudomonas has been found to produce hyper- 
thermia in the guinea pig when injected intra- 
venously. Efforts have been made to quantitate 
the pyrogenic response in guinea pigs. Male 
guinea pigs weighing between 0.7 kg and 1.0 kg 
were used. The same lot of bacterial pyrogen was 
used throughout. The animals were housed in 
quiet, air-conditioned quarters and were main- 
tained on a standard approved laboratory diet 
supplemented by green food. A _ standardized 
rectal thermometer was used to record tempera- 
tures. A dosage response curve has been estab- 
lished in 30 animals, each of which had been 
standardized with a dose of 1y/kg administered 
into the ear vein. Each animal received at least 
8 varying doses including a suitable control solu- 
tion. At least a 2-week period elapsed between 
any 2 injections. There was a linear relation be- 
tween the dose of the bacterial pyrogen and the 
degree of elevation of body temperature. The 
maximum temperature response occurred between 
45 min. and 60 min. following intravenous injec- 
tion. In rabbits, the maximal temperature re- 
sponse was found to occur between 60 min. and 
90 min. 


1091. Anticonvulsant evaluation of d- 
Amphetamine alone and in combination 
with phenobarbital. Witut1AmM M. ALEXAN- 
DER,* LAWRENCE C. WEAVER* AND BENEDICT 
E. ABREAU. Research Dept., Pitman-Moore Co., 
Indianapolis, Ind. 

There are several clinical reports concerning 
the effectiveness of d-Amphetamine sulfate in 
the treatment of epilepsy. Experimentally, this 
agent has not shown consistent anticonvulsant 
properties in laboratory animals. Since consi<der- 
able anticonvulsant potency data for other 
clinically useful antiepileptics have been obtained 
in mice by the maximal electroshock seizure }):\t- 
tern test (M.E.S.) and by the pentylenetetr:ol 
(Metrazol) threshold test (Met.), d-Ampl: ‘a- 
mine, administered orally, was investigate: 
these techniques. In doses of 1-25 mg/kg 
Amphetamine was evaluated by the M.E.S. 
at 4, 1, 2 and 3 hr. With only 2 of 184 mice ©" 
tected, and these within the lethal dose r: 

a dose response curve could not be determi:< 

Against Metrazol-induced seizures, d-Ampl ‘a- 

mine was ineffective in doses of 1-25 mg/kg 

order to determine whether this agent wii 
alter the potency of a drug effective against ‘ 

of the above tests, it was combined in sev: 

ratios with phenobarbital sodium and the res 

ing combinations tested as if each were 4 : 
drug. The amounts of the active compor: 

(phenobarbital) alone and in each combinai | 
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n-cessary to protect 50% of mice (ED50) were 
d termined by both tests at the time of peak 
eect of phenobarbital. It was found that the 
a ticonvulsant potency of phenobarbital as de- 
t:;mined by both tests was unaltered by the 
a dition of d-Amphetamine. 


1¢92. Effect of dietary restriction on fat con- 
ient of obese mice. LiLtiAn G. ALoNnso* 
.nD Toomas H. Maren. Chemotherapy Div., 
Stamford Research Labs., American Cyanamid 
('o., Stamford, Conn. 
iixperiments were designed to show whether 
dictary restriction would influence adiposity in 
genetically obese mice. Animals were obtained 
from Jackson Laboratory at Bar Harbor. They 
were individually caged. Diet was Purina 
checkers. J were unrestricted (food ad libitum), 
genetically obese (ob), JJ were genetically obese 
(ob) but food restricted and III were lean siblings 
I and II (Ob). At the start all were 6-8 wk. old 
and weighed between 20-30 gm. The experiment 
lasted 6 months. Averages of final weights and 
intakes during test are shown in the table. Re- 
stricted animals (IZ) foraged and ate voraciously. 
Of psychological interest were the animals of this 
group, which divided themselves into subgroups 
(a) and (6); the latter regularly spilled about 
half their food despite their apparent hunger, 
although this additional food decrement kept 
their weight extremely low. Weight reduction in 
highly food-restricted groups, however, is quite 
misleading as a measure of adiposity. At autopsy, 
muscular and skeletal structures of group II 
animals appeared relatively small, but fat deposi- 
tion was typical of the obese. Their Fat/Protein 
ratios were strikingly high, and indicate that 
even on severe food restriction and weight de- 
pletion, fat metabolism in the ob animals remains 
abnormal. 
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105°. Fate of leucocytes in the pulmonary 
« reulation in vivo and the effect of drugs 
t!.ereon. CLarA M. AmBrus, JULIAN L. Am- 
8 .uUs, GitperT C. JoHNSON* AND JOSEPH W. 
!’. Harrisson.* Depts. of Pharmacology, Phila- 
d ‘phia College of Pharmacy and Science and 
J ‘lerson Med. College, Philadelphia, Pa. 
I; has been shown previously (Federation Proc. 
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12: 298, 1958; Proc. XIX. Internat. Physiol. Con- 
gress, Montreal, p. 164, 1953) that in the Staling 
heart-lung preparation leucocytes disappear from 
the circulating blood. In cardiac and pulmonary 
catheterization experiments in dogs, an arterio- 
venous white blood cell count difference was 
found but this was obscured by fluctuations pre- 
sumably due to the prolonged presence of the 
cardiac catheters. To eliminate this source of 
error, a series of samples were obtained within 
20 min. after the venous catheter was inserted 
into the right ventricle under fluoroscopic guid- 
ance. Arterial samples were taken from the 
carotid artery. Statistically significant differences 
were shown in the leucocyte count of the venous 
and the arterial blood indicating a disappearance 
of the white blood cells in the pulmonary circula- 
tion. Analysis of co-variance revealed a difference 
in granulocyte counts related to the differences 
in total leucocyte count. Other white cell types 
showed no significant differences between these 
two locations. It is concluded that the lungs are 
probably involved in the physiological removal of 
granulocytes. The effect of vasodilator and vaso- 
constrictor drugs (histamine, epinephrine etc.) 
on these phenomenon will be reported. 


1094. Leucocyte removal by in situ and iso- 
lated organs and effect of drugs thereon. 
JuLIAN L. AmBrus, CLara M. AmBrus, GIL- 
BERT C. JOHNSON* AND JosEPH W. E. Harris- 
son.* Depts. of Pharmacology, Philadelphia 
College of Pharmacy and Science and Jefferson 
Med. College, Philadelphia, Pa. 

It has been reported previously (Federation 
Proc. 12: 298, 1953; Proc. XIX. Internat. Physiol. 
Congress, Montreal, p. 164, 1953) that in in situ 
as well as isolated lungs leucocytes are removed 
from blood circulating through them. Isolated 
transfused livers and spleens also removed white 
blood cells but at a slower rate than the lungs. 
In isolated hind limbs, on the other hand, no 
removal occurred, indicating that this is probably 
not a function of all capillary beds. Vasodilator 
and vasoconstrictor drugs caused the appearance 
of temporary arteriovenous differences in the 
leucocyte count. In the leg preparation during 
vasodilation leucocytes are retained and, during 
vasoconstriction, they are again mobilized. These 
effects were observed also with the vasocon- 
strictor as well as the vasodilator phases of the 
action of epinephrine. A small degree of leucocyte 
removal was observed in situ in livers and spleens 
by arteriovenous catheterization techniques. No 
such differences were found in normal hind limbs 
in situ. The mechanism of leucocyte removal from 
the blood and its role in maintaining normal 
and pathologic leucocyte levels is briefly dis- 
cussed. 
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1095. Effects of chlorpromazine on maze per- 
formance of albino rats. JoHN D. ARCHER 
(introduced by G. A. Emerson). Univ. of 
Texas Med. Branch, Galveston. 

Young, adult, female, Sprague-Dawley rats 
were trained to run a multiple-T maze contain- 
ing 12 correct and 38 incorrect turns, until their 
performance was nearly errorless and their speed 
predictable. A 24-hr. thirst, on alternate days, 
was the motivation. Subcutaneous injection of 
0.5 and 10 mg/kg of chlorpromazine HCl, or an 
equivalent volume of 0.9% NaCl, was made 45 
min. before trained rats were placed in the maze. 
The smaller dose, which compares with large, 
oral doses in man, has little effect on number of 
errors or speed, although individual rats may 
show less accuracy and speed. The larger dose has 
a considerable effect in decreasing speed of most 
rats, although locomotion is not seriously af- 
fected; the effect on number of errors is much 
less. Rats which complete the maze after receiv- 
ing the larger dose show little interest in reliev- 
ing their thirst, so that their decreased speed of 
performance may be related to lack of motiva- 
tion. Individual variation in response to the 
larger dose is great. Control rats, given 0.9% 
NaCl, show no aberration of performance. Re- 
sults are correlated with what is known as to 
effects of overdosages given clinically. 


1096. Di-ethyl ether analgesia on the con- 
scious patient during major surgery. 
JosepH F. Artusto, JR. (introduced by WALTER 
F. Riker). Dept. of Surgery (Anesthesia), New 
York Hosp. and Cornell Univ. Med. College, 
New York City. 

The first stage of anesthesia was redescribed 
and defined precisely in 100 consecutive patients 
receiving di-ethyl ether by inhalation for major 
cardiac surgery. Premedication consisted only of 
atropine. Anesthesia was developed using a 
nitrous oxide-oxygen-ether sequence to the first 
plane of the third stage (surgical anesthesia). 
Topical anesthesia of the larynx and pharynx 
was accomplished under direct vision using 2% 
Lidocaine (Xylocaine). An endotracheal tube 
lubricated with 5% Xylocaine was then intro- 
duced into the trachea. The level of anesthesia 
was rapidly decreased by repeated emptying of 
the anesthetic mixture in the rebreathing bag and 
refilling with 100% oxygen until the patient re- 
sponded to spoken voice. The desired plane of 
the first stage was then achieved and maintained 
by the addition of ether to the breathing mixture 
as necessary. During this stage of anesthesia, 
memory, recent and past, cerebration, pain per- 
ception, vision, taste and hearing were observed. 
The first stage of anesthesia was divided into 
three distinct planes. Venous blood ether levels 
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were determined and indicated that Stage I, 
Plane 3 was achieved with a blood ether level 
between 10 and 20 mg%. The third plane of the 
first stage is marked by its freedom from dele- 
terious neurogenic reflexes even though stimuli 
of all types are being presented to the subject. 
A protective action from reflexes is truly present 
during this plane of the first stage. The stage of 
delirium (Stage II) is not seen once the first stage 
of anesthesia has been re-established using the 
technic herein described. The electroencephalo- 
graphic pattern during ether analgesia (Stage I, 
Plane 3) is predominantly a rhythmic 20 cycle 
signal of 30-40 uv. activity. 


1097. Enzymatic demethylation of sympatho- 
mimetic amines. JuLIUS AXELROD. Lab. of 
Chemical Pharmacology, Natl. Heart Inst., NIH, 
Bethesda, Md. 

Previous studies on the metabolic fate of I- 
ephedrine have shown that the drug is extensively 
demethylated to nor-ephedrine in a number of 
animal species (AXELROD, J. Pharmacol. & Exper. 
Therap. 109: 62, 1953). An enzyme which de- 
methylates ephedrine to yield nor-ephedrine and 
formaldehyde has been found in the liver of a 
number of species. The enzyme is localized in the 
microsomal fraction of the cell and requires re- 
duced triphosphopyridine nucleotide (TPNH), 
Mg++ and O.. TPNH can be replaced by TPN 
and the soluble fraction of liver, or by substrate- 
enzyme systems which regenerate TPNH. It has 
not yet been established whether the enzyme 
system is the same as those described for de- 
methylation of 4 - dimethylaminoazobenzene 
(MUELLER AND Mier, J. Biol. Chem. 176: 535, 
1948) or for aminopyrine and other alkylamines 
(La Dv et al. Federation Proc. 12: 539, 1953). The 
relative activity of the enzyme in various species 
is as follows: rabbit > dog > guinea pig > rat. 
The enzyme can demethylate sympathomimetic 
amines which possess a phenylisopropylamine 
nucleus, e.g. /- and d-ephedrine, methyl amp! icta- 
mine and p-hydroxyephedrine but does noi de- 
methylate those with a phenylethylamine 
nucleus, e.g. epinephrine, Synephrine and Neo- 
Synephrine. A heat labile factor which in)ibits 
demethylation has been found in rat micros« mes. 
Heating rat microsomes results in a loss i: its 
inhibitory activity and unmasks a heat » able 
factor which can activate the demethylation of 
ephedrine by rabbit microsomal enzyme. The role 
of the demethylating enzyme in the in vive me- 
tabolism of ephedrine will be discussed. 


1098. Effect of aluminum hydroxide ge!~ 0? 
experimental hypercholesterolemia ind 
atheromatosis in chicks. Davip H. BAEP ©," 
Wiuui1am J. BecKFIELD* AND JosEPH SEI} ‘ER. 
Wyeth Inst. of Applied Biochemistry, Wyeth 
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Labs. Inc., and The Graduate School of Medicine, 

Univ. of Pennsylvania, Philadelphia, Pa. 

[t has been reported that aluminum hydroxide 
gel is effective in protecting chicks against ex- 
perimental hypercholesterolemia and athero- 
sclerosis, and also that aluminum hydroxide gel 
produces muscular weakness in chicks. Because 
of the possible significance of these results it was 
of interest to further investigate these findings. 
White leghorn cockerels on a 0.5% cholesterol 
dict developed in 2 wk. a hypercholesterolemia 
which lasted for the duration of the experiment. 
After 16 wk. of treatment, the aortas had moder- 
ate to severe lesions. The effect of 2 aluminum 
hydroxide gels, Amphojel and Bgel (Wyeth), 
were studied at a 3% concentration. Chicks on 
Bgel exhibited no toxic symptoms. The Bgel did 
not protect against the hypercholesterolemia or 
the resulting lesions. Chicks fed Amphojel and 
cholesterol developed an initial hypercholes- 
terolemia which returned to normal at the end 
of 4 wk. The food consumption of the Amphojel 
treated group was less than 50% of the other 
treatment groups. At the same time the chicks 
developed symptoms of inanition consisting of 
muscular weakness, diarrhea, enlargement of 
the joints of the feet, extreme coldness of the foot 
pads, and smallness of comb size. At the end of 
4wk. the regimen of the Amphojel treated groups 
was changed to 5 days on experimental diet and 
2 days on control diet. One week after this pro- 
gram was initiated food consumption increased 
and the symptoms of inanition disappeared. The 
total blood cholesterol level increased until at 
the end of the experiment there was no statistical 
difference between it and the control-cholesterol 
group. Microscopic examination of the aortas 
showed no difference in the type or degree of 
lesion in either the control-cholesterol or the 
Amphojel-cholesterol groups. 


1099. Blocking action of some autonomic 
drugs on the inotropic responses of the 
isolated frog heart te epinephrine and 
acetylcholine. WALTER W. Baker (intro- 
duced by J. M. Coon). Dept. of Pharmacology, 
Jefferson Med. College, Philadelphia, Pa. 
['xperiments previously reported from this 

laboratory demonstrated the usefulness, as a 

biological indicator, of the sensitive balance 

between the inotropic responses of the perfused 
frog heart to low concentrations of epinephrine 
an’ acetylcholine. In the present study this 
antigonism was used to study various autonomic 
drugs. Atropine (10-7 m), tetraethylammonium 

(5 X 10-4 m) and hexamethonium (5 X 10-4 m) 

were each effective in blocking the response of 

the frog heart to acetylcholine (6 X 10-8 m) when 
they were perfused simultaneously with the 
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acetylcholine. These 3 drugs at the above con- 
centrations were equally effective in upsetting 
the epinephrine-acetylcholine (ratio of concentra- 
tions 2.5:1) balance in the direction of the posi- 
tive inotropic response. When they were ad- 
ministered simultaneously with epinephrine 
(15 X 10-8 m), they had no effect on the positive 
inotropic response. If the heart was previously 
perfused for 2 min. with any of these autonomic 
agents, the responses to both epinephrine and 
acetylcholine were blocked. Prior perfusion with 
these drugs only increases the threshold of the 
heart to epinephrine since this inhibition can be 
reversed by raising the concentration of epi- 
nephrine. In contrast, diethylaminoethanol (10-6 
M) had no effect on the response to acetylcholine 
(6 X 10-8 mM). When given previously, however, 
diethylaminoethanol did antagonize the response 
to epinephrine. These findings demonstrate that 
some drugs are capable of blocking the responses 
of the frog heart to threshold doses of both epi- 
nephrine and acetylcholine. This is achieved 
under slightly different conditions: it requires 
preliminary perfusion in the case of epinephrine, 
but occurs with simultaneous perfusion in the 
case of acetylcholine. The implication of these 
results will be discussed. (Work done under a 
Life Insurance Med. Research Predoctoral Fel- 
lowship.) 


1100. Effect of anticonvulsive drugs on elec- 
troencephalographic response to flickering 
light in unanesthetized rabbits. T. C. 
BaRNES. Dept. of Pharmacology, Hahnemann 
Med. College and Hosp. of Philadelphia, Phila- 
delphia, Pa. 

EEG, EKG and respiration were recorded dur- 
ing flickering light in a screened, sound-resistant 
dark-room. When necessary, i.v. 0.01 mg/kg 
Dimethyl-Tubocurarine was given. The method 
permits repeated recordings over long periods of 
time and cross-over experiments. For possible 
accumulative effects, drugs were injected daily 
for 5 days or more, and flicker tested 12-24 hr. 
following each injection. All antiepileptic drugs 
were given i.p. For more immediate effects, 
flicker response was tested 2-4 hr. following in- 
jection. 75 mg/kg diphenylhydantoin and 75 
mg/kg N-benzyl-6-chloropropionamide (Hibicon) 
given every day for 5 days did not suppress flicker 
response when tested 2-4 hr. or 24 hr. after in- 
jection. In contrast, 500 mg/kg Trimethadione 
given daily for 5 days abolished flicker effect 
when tested 2-3 hr. or 24 hr. after injection. 250 
mg/kg Paramethadione in most animals sup- 
pressed flicker in the 2-hr. and 24-hr. experiments 
but was not as effective as Trimethadione. 150 
mg/kg Phenacemide did not abolish flicker in 
either short-term or long-term. experiments thus 
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resembling Diphenylhydantoin rather than Tri- 
methadione. The effect of 50 mg/kg phenobarbital 
was difficult to interpret due to spindles in EEG 
but flicker response was not suppressed as much 
as with Trimethadione. It is possible that Tri- 
methadione blocks subcortical visual pathways. 
The results emphasize the special properties of 
Trimethadione compared with drugs used in 
grand mal. (Aided by a grant from the Com- 
mittee on Therapeutic Research, Council on 
Pharmacy and Chemistry, AMA.) 


1101. Action of Serpasil on gastrointestinal 
motility and secretion. WALTER E. BARRETT, 
RicHarp A. RUTLEDGE AND BARBARA ROGIE 
(introduced by ALBERT J. PLUMMER). Research 
Dept., Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 

The action of Serpasil has been studied upon 
gastrointestinal motility in the guinea pig, rabbit, 
cat and dog and upon gastric secretion in the 
dog. In all these species the test objects for 
motility have been the isolated ileum and the 
isolated colon. Based on these experiments, 
Serpasil did not possess a peripheral cholinergic 
type of activity. In the guinea pig, rabbit and 
dog, Serpasil, in a dose of 12 y/ml, inhibited the 
stimulation induced by acetylcholine, but on 
the isolated feline ileum, Serpasil exhibited only 
a slight inhibition of acetylcholine stimulation. 
Serpasil exerted slight antagonism to acetyl- 
choline activity on the isolated colon of the rab- 
bit, but did not influence acetylcholine activity 
on the isolated colon of the cat or dog. In a dose 
of 15 y/kg intravenously, Serpasil induced gastric 
secretion in the gastric fistula dog, which was 
suppressed by Antrenyl but not by Pyribenza- 
mine. Evidence obtained to date suggests that 
any cholinergic-like activity of Serpasil in the 
unanesthetized dog is not peripheral in origin. 


1102. Effect of cortisone on liver nucleopro- 
teins. ALLAN D. Bass anp Hope McArRpDLeE.* 
Dept. of Pharmacology, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

Leaden mice were given cortisone acetate 
intraperitoneally 1 mg/mouse twice daily for 5 
days. They were then sacrificed by decapitation, 
the livers were rapidly removed, weighed and 
cooled to zero degrees. The liver was homogenized 
immediately in a Potter-Elvehjem homogenizer 
(30 sec., or less). Nucleus counts were made 
directly from the homogenate. There was a sig- 
nificant reduction in the DNA per nucleus (7.35 
mg X 10-° + SE .033-6.19 mg K 10°°+ SE .033). 
The PNA, although slightly less in the treated 
animals was not significantly reduced. The liver 
weight fell from 1.263 gm + SE .024-1.145 gm + 
SE .003 (P < .001). The nitrogen content fell 
from 3.31% + SE .022-2.82% + SE 0.09 (P < 
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.001). The livers of similarly treated mice were 
pooled and DNA per nucleus determined on the 
homogenate and on isolated nuclei. The results 
obtained confirmed the accuracy of the homo- 
genate nucleus counts as well as the changes in 
DNA per nucleus. That the reduction in DNA 
per nucleus could be explained by a modification 
in ploidy has not been excluded. 


1103. Comparative diuretic effectiveness of 
mercumatilin and meralluride with and 
without concomittant administration of 
ammonium chloride. Robert C. Bartrer- 
MAN. Dept. of Medicine, New York Med. College 
and Cardiac Sect. of the Med. Service, Bronx 
Veterans Hosp., New York City. 

Evidence is available that Mercumatilin [8- 
(2’ - methoxy - 3’ - hydroxy mercuri - propyl) - 
coumarin-3-carboxylic acid-theophylline] is an 
effective and safe diuretic when administered 
intramuscularly, intravenously and orally for 
the treatment and control of congestive heart 
failure. It is the only mercurial diuretic available 
that allows the physician access to any route 
of administration by the same preparation. Its 
effectiveness was compared to meralluride. Of 
134 patients included in the investigation, Mer- 
cumatilin was given to 91 patients for 458 trials, 
meralluride was given to 73 patients for 200 trials. 
Thirty patients received both diuretics. The 
concomittant administration of ammonium chlo- 
ride was necessary to achieve a_ satisfactory 
diuretic response with meralluride but not Mer- 
cumatilin. For meralluride, the omission of 
ammonium chloride lowered the effectiveness of 
diuretic response from 79-61% for a statistical 
significance of 3.04. For Mercumatilin, an effec- 
tive diuresis was obtained with and without 
ammonium chloride in 88 and 85%, respectively. 
The responsiveness of Mercumatilin witout 
ammonium chloride as compared to meralli:ride 
without ammonium chloride indicated a s\«tis- 
tical significance of 11.5. 


1104. Mechanism of bradycardia induce: by 
hydrogenated ergot alkaloids. Dav: P. 
BauMANN,* Davin C. Jerram* anp Luioy» D. 
SeaceER. Dept. of Physiology and Pharmac. ogy; 
Univ. of Arkansas School of Med., Little °‘ock, 
Ark. 

Previous work has suggested that the sl: ‘ing 
of heart rate following administration of a |.ix- 
ture of equal amounts of dihydroergocoi ‘ne, 
dihydroergocristine and dihydroergokry; ine 
(CCK 179) is mediated through the para: ™- 
pathetics by stimulation of the vagal ce: ¢r- 
This work indicates that this may be only °i!- 
tially responsible or that another mecha: +m 
entirely may be involved. Mongrel dogs of v:"Y- 
ing weight and sizes were anesthetized vith 
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, ntobarbital. Blood pressures were measured 
|. eannulating the femoral artery and _ heart 
rites measured by electronic counter and/or 
e'eetrocardiograph. Both vagi were sectioned and 
s'ropine in large doses administered to the point 
where stimulation of the distal end of the vagus 
r sulted in no slowing of the heart rate and little 
or no change in blood pressure. The drug in vary- 
ing amounts (.003-.046 mg/kg) was injected in- 
travenously. Slowing of the heart was observed 
as an almost constant response with little rela- 
tionship to control rates or doses of the drug 
within the range employed. Inasmuch as both 
vagi were sectioned and the animals well atro- 
pinized the change in heart rate here obtained 
could not be a parasympathetic response but 
must be due to a decreased sympathetic effect or 
a direct action on the heart. Stimulation of the 
distal end of the vagus after CCK 179 had been 
administered produced a temporary increase in 
heart rate of greater magnitude than a similar 
stimulation before the drug was given. This evi- 
dence supports previous observations that CCK 
179 does not block sympathetic post ganglionic 
endings within the heart. 


1105. Studies on the antigen in nephrotoxic 
serum nephritis in rats. James H. BAxTEeR 
AND Howarp Goopman*. Lab. of Metabolism, 
Natl. Heart Inst., Bethesda, Md. 

To better characterize the rat kidney antigen 
responsible for the production of nephrotoxic 
antibodies in rabbits, various preparations from 
rat kidney have been tested against rabbit anti- 
rat-kidney serum for ability to absorb the nephro- 
toxic antibodies. The level of proteinuria 1, 2 and 
6 days after intravenous injection has been used 
as a measure of the degree of nephrotoxicity of 
the treated antiserum. The results indicate that 
the antigen (protective factor) is neither com- 
pletely insoluble in saline nor is it present ex- 
clusively in the glomeruli. The observations of 
Cole et al. (Proc. Soc. Exper. Biol. & Med., 77: 
498, 1951) that trypsin digestion of kidney ho- 
mogenate at pH 8 releases the antigen (or hap- 
tene) into solution in greater concentrations 
than oceur in simple extracts has been confirmed. 
Some soluble protective substance also is released 
by digestion of isolated, washed glomeruli. In- 
trnvenous injection of the soluble substance into 
rats as long as 10 min. before injection of the 
ne; hrotoxie antiserum prevents the development 
of nephritis. The soluble protective factor is 
nolialyzable and may be concentrated by dialy- 
sis ind lyophilization. It is stable at 60°C, but 
is \stroyed by boiling or by acidification below 
ab: ut pH 4. Results of studies on further purifica- 
tio. and on characterization of this soluble 
ani gen (or haptene) by means of the action of 
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enzymes, will be discussed. This protective factor 
is not present in appreciable quantities in digests 
of liver or muscle, and a protective effect of tryp- 
sin itself has been further eliminated by using 
trypsin inhibitor. Studies are now in progress to 
determine whether the soluble protective material 
produces nephrotoxic antibodies when injected 
into rabbits. 


1106. Effects of antitussive agents (codeine, 
dextromethorphan, morphine, heroin and 
placebo) on experimental and pathological 
cough in man. Henry K. BEECHER, JOACHIM 
S. GRAVENSTEIN* AND Rospert A. Devioo.* 
Anesthesia Lab. of the Harvard Med. School at 
the Massachusetts General Hasp., Boston. 
Experimental cough is produced in man by the 

inhalation of ammonia gas, by citric acid mist 
and by intravenous paraldehyde. The frequency 
of experimental cough could not be altered by 
the use of codeine phosphate, heroin hydro- 
chloride, morphine sulfate, dextromethorphan 
hydrobromide or a placebo. In a study of cough 
of pathological origin, both codeine and heroin 
were effective in producing qualitative reduction 
(i.e. downward trends) in frequency of cough, as 
opposed to a placebo. The differences here were 
so small as to be not statistically significant. 
Working with unknowns the subjects could detect 
in a favorable way the use of codeine and heroin 
and not the dextromethorphan or placebo. With 
codeine and heroin the subjects thought the fre- 
quency of cough was reduced whereas it was not. 
Thus the chief effectiveness of antitussive agents 
appears to be on subjective responses. From the 
foregoing it appears that neither animal experi- 
mentation nor experiments in normal man will 
be suitable for study of antitussive agents, but 
that an individual having cough of pathological 
origin must be used. 


1107. Effects of various ions on the anticoag- 
ulant action of paritol and heparin. ALBERT 
J. Beaany,* Mary I. HEINSLING* AND JOSEPH 
SerFTER. Wyeth Inst. of Applied Biochemistry, 
Philadelphia, Pa. 

In vivo and in vitro studies on the fate of paritol 
(sodium salt of a polysulfuric ester of polyanhy- 
dromannuronic acid) and heparin suggested that 
these anticoagulants might be acting as negative 
catalysts in the clotting mechanism of whole 
blood or recalcified plasma. To determine whether 
this effect could be promoted or inhibited, the 
action of various ions on the anticoagulant ac- 
tivity of paritol and heparin was studied. A modi- 
fication of the USP (14th edition) heparin assay 
method was used. Varying concentrations of ions 
were added to thawed citrated dog plasma con- 
taining a fixed amount of anticoagulant. Concen- 
trations of ions were used which caused very 
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little change in normal clotting times and no 
alteration in the appearance of the plasma. The 
results observed in systems containing minimal 
effective concentrations of paritol and heparin 
paralleled those seen with effective concentra- 
tions of these anticoagulants; the effect on their 
activity differed only in intensity. Mg*t, Co**, 
Nit*+, Zn**+ and F~ enhanced heparin activity, 
while Cd** and Hg** and certain concentrations 
of Cut* and Zn** inhibited. NH,*, Kt, Ba**, 
Cr*** and azide were ineffective. Paritol activity 
was enhanced by NH,*, Kt, Mgt+, Cott, Ni**, 
Cutt, Zn**+, Cd**+, Hgt*, Cr*** and F~ and in- 
hibited by Ba**. Azide was without effect. 


1108. Central action of N-allylnormorphine 
in pentobarbital respiratory depression. 
Jutius BELForD AND FrReEpERIcK F. Kao (in- 
troduced by CHANDLER McC. Brooks). Dept. 
of Physiology and Pharmacology, State Univ. 
of New York College of Medicine at New York 
City, Brooklyn 
Previous investigations (VIVANTE AND Kao, 

to be published) have shown that N-allylnor- 

morphine counteracts the respiratory depression 
induced by pentobarbital sodium. The present 
study was extended to elucidate the mechanism 
involved. Twenty-eight experiments on 5 dogs 
were performed. It was shown that the acute 
hypotension after intravenous N-allylnormor- 
phine (30 mg/kg) did not play a primary role in 
the respiratory stimulation which usually lasted 

12 min. A fall of 33.4 mm Hg pressure in the first 

half minute after injection did not produce a 

significant increase in ventilation (increment of 

0.222 1/min.; P > 0.30); whereas when blood pres- 

sure had recovered to nearly its initial values, the 

ventilation continued to increase by an average 
of 1.003 l/min. (P < 0.01). The correlation be- 
tween the net increment of ventilation and the 
total drop in blood pressure was not significant. 

Quantitatively it has been demonstrated that 

bilateral carotid chemoreceptor denervation as 

well as additional bilateral vagotomy did not 
significantly alter the respiratory stimulation of 

N-allylnormorphine. The effect of N-allylnormor- 

phine also persisted after decerebration. Other 

experiments indicate that N-allylnormorphine 
is also effective against chloralose-urethane 
respiratory depression (average increment of 
ventilation from 2.3 1/min.-8.7 1/min.). It is 
therefore concluded that in pentobarbital re- 
spiratory depression, N-allylnormorphine prob- 
ably operates through a central mechanism. 

Further, it is suggested that N-allylnormorphine 

does not require a specific chemical configuration 

for its action on drug induced respiratory depres- 
sions. (This investigation was supported in part 
by a research grant from the Natl. Insts. of 

Health, PHS.) 


FEDERATION PROCEEDINGS 





Volume 13 


1109. Combined action of barbiturates and 
mephenesin. F. M. BERGER AND Tuomas E, 
Lynes.* Wallace Labs., New Brunswick, N. J, 
Mephenesin when given with barbiturates sup- 

presses prenarcotic excitement and deepens 

sleep. The nature of the joint action was investi- 
gated. White mice were injected intraperitoneally 
with mephenesin and a barbiturate (butabarbital 
sodium and hexobarbital sodium) or mixtures of 
these two agents in proportions of 1:3, 2:2 and 

3:1. When the total amounts of drugs injected 

was equal to one PDs9 incomplete addition was 

observed. When the total amount of drugs in- 
jected was equal to one-and-one-half PD5o or two 

PDs0 paralysis of equal or longer duration than 

would be expected on the basis of arithmetical 

summation was obtained. One-and-one-half pp;» 
or two PDso of mephenesin given by themselves 
produced paralysis of shorter duration than the 
corresponding mixtures while equivalent doses 
of barbiturates by themselves always produced 

paralysis of longer duration. Administration of a 

PD»; dose of mephenesin with a PD50 dose of buta- 

barbital resulted in paralysis lasting more than 

twice as long as the sum of durations observed 
after administration of the 2 drugs given sepa- 
rately. Mephenesin in small doses antagonized the 
prenarcotic excitation induced by barbiturates. 

In larger doses mephenesin also reinforced the 

barbiturate depression and was capable of par- 

tially replacing the barbiturates in the combina- 
tion. 


1110. Ammonia poisoning of hepatic coma— 
cerebral arteriovenous amino acid levels. 
SamMuEL P. BessMAN AND ALicE N. BEssMAN 
(introduced by Junius AxELRop). Research 
Fndn. of Children’s Hosp. and the District of 
Columbia General Hosp. 

In hepatic coma the arterial ammonia level is 
elevated considerably above normal. Measure- 
ments on arterial and cerebral venous blood will 
be presented to show a marked uptake o! am- 
monia by the brain. The uptake of ammonia is 
proportional to the arterial level. In a number of 
cases analyses of the arterial and cerebral vous 
blood were made for glutamine and glu!amic 
acid and for other amino acids. A theory will be 
presented of the chemical pathogenesis of hx) atic 
coma based on the over utilization of «pha- 
ketoglutarate in brain due to its reductive 
amination to glutamate. The removal of «'pha- 
ketoglutarate in this manner would preven’ the 
regeneration of oxalacetate, thereby slowing 
down the oxidative metabolism of the brain. The 
relation of this theory to observations of «ther 
investigators and to the arteriovenous 2!.in0 
acid levels determined in our laboratories wi'! be 
discussed. 
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1:11. Size factor in response of cats to two 
cardiac glycosides. C. I. Biiss, K. K. Cuen, 
F. G. HenpEeRsSoN* AND E. Brown Rossins*. 
Connecticut Agricul. Exper. Station and Yale 
Univ., New Haven, and Lilly Research Labs., 
Indianapolis, Ind. 

The just-lethal dose of ouabain and of digitoxin 
was determined by intravenous infusion in each 
of 10 etherized cats for each drug in 12 successive 
months. A statistical examination of the results 
has shown that variations due to differences in 
body size could be minimized by expressing the 
dose for each cat in terms of mg/kg>, with b = 
0.594 + 0.088, instead of with b = 1 as is com- 
monly assumed. This size factor did not differ 
significantly from that reported recentiy for 
digitoxin in man. Relative toxicities of two dif- 
ferent drugs computed with the observed value 
smoothed to b = 0.6 would require fewer animals 
than if determined with the traditional correction 
of mg/kg or b = 1. If both drugs were adminis- 
tered within a period of 1 or 2 days, 92% as many 
animals would be required for equal precision, 
but if more than a month elapsed between tests 
with the two drugs, only 68% as many cats would 
be needed. 


1112. Tissue distribution and excretion of 
a-(2-Piperidyl)benzhydrol hydrochloride 
(MRD-108). THomas R. Buioum, Lesta L. 
SumMMERS AND R. ELLEN GREENSMITH (intro- 
duced by Harotp W. WERNER). Biochemistry 
Section, Pharmacology Dept., Wm. S. Merrell 
Co., Cincinnati, Ohio. 

Male white rats were given 144 mg/kg of MRD- 
108 orally or 24 mg/kg intravenously. Both doses 
constitute 80% of the LDso. Tissue levels were 
determined by the double extraction, methyl 
orange method of Brodie and Udenfriend (J. 
Biol. Chem. 168: 299, 1947) for organic bases. Five 
minutes after intravenous administration levels 
of MRD-108 in kidney and brain were high, in- 
termediate in liver, and low in blood. Within 1 
hr. levels in kidney and brain had fallen to the 
range for liver. Blood levels remained low 
throughout. At 4 hr., concentrations in all tissues 
were low. Following oral administration the level 
of MRD-108 was high in liver at 5 min., indi- 
cating rapid absorption. The level in liver de- 
creased rapidly until it was approximately the 
Same as kidney and brain 40 min. after adminis- 
tration. Skeletal muscle, body fat and blood were 
consistently low. After oral administration total 
urinary exeretion of MRD-108 averaged 3.5% of 
the dose administered and fecal excretion 5%. 
E\«retion by rats with chronic administration at 
& much lower dose level was similar. Whole car- 
Casses of mice contained no recoverable MRD- 
10 4 hr. after intravenous administration of 24 
mg/kg. Preliminary data on urinary excretion of 
MitD-108 by man will be presented. 
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1113. Development and regression of changes 
during and after prolonged cortisone ad- 
ministration in rats. OscaR BoDANSKY AND 
WiuuraM L. Money.* Sloan-Kettering Inst. for 
Cancer Research, New York City. 

Cortisone was administered at a daily dose of 
1-2 mg for a period of 43 days to male rats weigh- 
ing initially 150-200 gm. The weights of these 
animals remained at about two-thirds of a grow- 
ing control group. Sacrifice of subgroups at 
intervals during cortisone administration re- 
vealed the following statistically significant 
changes in treated as compared with control 
animals: increases in liver, kidney and thyroid 
weights per 100 gm of body weight; decreases in 
adrenal, lymph node and thymus weights on an 
absolute basis as well as per 100 gm of body 
weight; increase in total nitrogen content of 
liver per 100 gm of body weight; decreases in 
concentrations of cholesterol and ascorbic acid 
per gm of adrenal gland and in the adrenal con- 
tents of these compounds per 100 gm of body 
weight; decrease of thyroidal collection of I, 
The serum concentration of ascorbic acid was 
elevated significantly by the administration of 
cortisone, but that of vitamin A was not affected. 
The concentration of vitamin A in liver was not 
significantly altered in the cortisone-treated 
animals, but kidney vitamin A was markedly de- 
pressed. After the cessation of cortisone admin- 
istration both the treated and control groups 
were followed for an additional 120 days. The 
parameters discussed above reverted to the values 
of control groups at varying rates, but most of 
them attained parity within about 10-20 days 
after the end of the cortisone administration. 


1114. Influence of some inhalation anesthetic 
agents on the contractile force of the 
heart. KENNETH J. BONIFACE, JOHN M. Brown 
AND Puiuip 8. Kronen (introduced by R. P. 
Watton). Depts. of Pharmacology and Surgery, 
Med. College of South Carolina, Charleston. 
Continuous recordings of changes in heart 

contractile force (HCF) were obtained in chronic 

dog preparations during the induction, main- 
tenance and emergence periods of general anes- 
thesia. Representative simultaneous recordings 
of the arterial pressure were obtained. These 
methods have been described. (Proc. Soc. Exper. 

Biol. & Med. 84: 263, 1953; Am. J. Physiol. 174: 

365, 1953.) Comparative studies were made on 

separate days with ether, chloroform, cyclopro- 

pane and Vinethene. In most instances, anes- 
thesia was administered by the to-and-fro-carbon 
dioxide absorption technique. Anesthesia was 
induced and gradually deepened to plane 4 or to 

Stage IV, with the institution of positive pressure 

respiration; anesthesia was then lightened 

through the various stages and the recordings 
observed until HCF returned to control values. 
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Anesthesia with all agents resulted in a depres- 
sion in HCF which was more pronounced with 
deep anesthesia and with rapid induction using 
high concentrations of the anesthetic agent. 
Chloroform produced the most marked depres- 
sion of HCF, which averaged 42% in plane 1 
and 72% in plane 4. (HCF readings 58% and 28% 
of control value, respectively.) Ether, cyclopro- 
pane and Vinethene were generally similar in 
producing moderate depression of HCF, the de- 
pression corresponding to about 15% in plane 1 
and 37% in plane 4. (85% and 63% of control 
value, respectively.) HCF values at times were 
considerably higher in the lighter planes of anes- 
thesia during emergence than during induction. 
These increments in HCF (and heart rate) were 
suggestive of a sympatho-adrenal discharge. 
This was observed with all agents, but appeared 
to be most pronounced with ether. Arterial pres- 
sure was markedly reduced during chloroform 
anesthesia, moderately decreased during deep 
ether anesthesia, and slightly elevated initially 
with a subsequent slight decrease during cyclo- 
propane anesthesia. 


1115. 
chlorpromazine hydrochloride. ELpon M. 
Boyp AND JoAN K. Miuuer*. Dept. of Pharma- 
cology, Queen’s Univ., Kingston, Canada. 
Chlorpromazine hydrochloride, or (dimethyla- 

mino - 1 - n - propyl - 3) - N - (2 - chloro)-pheno- 

thiazine hydrochloride, was injected intramus- 
cularly in doses of 0, 0.2, 0.5, 1.0 and 2.5 mg/kg 
body weight, into 75 albino rats, in rotation until 


Inhibition of locomotor activity by 


cross-over was complete. Locomotor activity was 
measured for 3 hr. before and 4 hr. after drug 
administration in vertically revolving, Wahmann 
drums. The rats were kept without food for 72 
hr. to augment their locomotor activity which 
was recorded as revolutions of the drum/rat/hr. 
There were no significant differences in locomotor 
activity before drug administration. The follow- 
ing results were obtained after drug administra- 





tion: 
Dose of | Cale = Hr aad Hr. | 3rd Hr oe Hr 
Drug - | . | Je : 
0.0 | Mean 286 183 | 238 | 243 
0.0 | SE. 32 | 22 | 2% | 2% 
0.2 | Mean | 205 48 | 231 209 
0.2 | S.E. 2% | 2 | 2 23 
0.5 | Mean 123 | 121 | 200 | 208 
0.5 | S.E. 15 16 | 23 23 
1.0 Mean 85 67 | 161 | 181 
1.0 | SE. “| ou | 20 | 20 
2.5 | Mean | 40 7 | 26 78 
lll Hee, ae 7 2; es 
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Inhibition of locomotor activity, at the 1% level 
of significance, appeared after administration of 
doses of 0.5 mg/kg body weight and higher. 


1116. Effects of certain intermediary me- 
tabolites and vasodilator compounds upon 
the oxygen consumption of beef coronary 
arteries. LEONARD S. Branen,* Ruta Mus- 
SER* AND JOHN C, Krantz, Jr. Dept. Pharma- 
cology, Univ. of Maryland School of Medicine, 
Baltimore. 
Interference with cellular metabolism is a 

possible mode of action of vasodilator com- 

pounds. Therefore the effect of certain agents 
upon the oxygen uptake of excised beef coronary 
arteries is presented. The rate of oxygen uptake 
was measured manometrically with a modified 

Ringer-phosphate solution (pH 7.4) at 37.5°C, 

Experiments were limited to 3 hr. or less, since 

an increase in oxygen consumption after 3 hr. 

was found to have a direct relation with in- 
creased bacterial numbers (plate count). Data 
have been obtained suggesting that beef coronary 
artery oxygen consumption 1) is independent of 
oxygen concentration down to that found in air, 

2) is limited by tissue thickness, 3) is a straight 

line function with time for approximately 80 

min., 4) is depressed by incubation with large 

fluid volumes (outward diffusion of water solu- 
able essential elements?) or exposure to low tem- 
peratures (5°C, increased tissue fluid noted with 

the latter), &) is little affected by glucose (11 

mM) or sodium pyruvate (6.25 mm) however, is 

increased approximately 300% by sodium suc- 

cinate (2 mM), 6) has an endogenous Qo, of ap- 
proximately .3 (calf artery is less). In a prelimi- 
nary survey with minced arterial tissue the 
following depressions in oxygen consumption were 
observed (with sodium succinate 2 mm as « sub- 
strate): 1) sodium nitrate ' (1.2 & 10°°M: no 

change (P < .5); 2) sodium nitrite (1.4 X 10 M) 

7.838% (P < 01), (1.4 X 10-°M) 13.07% (” < 

01), (1.4 & 10-M) no change (P < .5); 3) my! 

nitrite (8.5 X 10-™M) 10.9% (P < .05), (° > X 

10-°M) no change (P < .05), (8.5 X 10-M) » 4% 

(P < .05). Amy] nitrite gave a depression « 20- 

40% with tissue sensitized by low tempe: ‘ure 

(5°C) incubation. Amy] alcohol in an equi: olar 

concentration (8.5 X 107M) gave a simil: de- 

pression. These data indicate this depr: ant 
effect is not specific for amy] nitrite. 


1117. Maintenance of arterial blood pre re 
by the adrenal glands in dogs and | «ts 
during stress. E. D. Branp (introduce by 
C. L. Gemni.u). Depts. of Pharmacology, * vol 
of Medicine, Univ. of Virginia, Charlottes. ‘le, 
and Univ. of Utah College of Medicine, ~alt 
Lake City. 

In 17 dogs.and 5 cats under pentobar! ital 
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ai sthesia and following extensive surgical 
ty uma clamping of the blood supply to one 
a‘venal gland had no consistent effect on the 
a: erial blood pressure whereas clamping of the 
bl.od supply to the remaining adrenal was uni- 
fo. mly followed by a rapid fall of blood pressure 
of some 20-80 mm Hg. This new level of blood 
pr ssure was maintained or dropped slowly until 
th: death of the animal. If either one or both of 
th: adrenal clamps were removed there was a 
spiking rise of blood pressure of 20-120 mm Hg 
followed by a leveling off at or somewhat below 
the reading prior to adrenal clamping. Diben- 
zyline (2-4 mg/kg, i.v.) blocked this response in 
relation to the degree of adrenergic blockade 
produced. Epinephrine or nor-epinephrine ad- 
ministration (5 gamma/kg, i.v.) caused a spike 
of blood pressure very similar to that observed 
following release of the adrenal blood supply, 
but with a rapid fall to the level present prior to 
the injection. Cortisone and hydrocortisone 
(12.5 mg/kg, i.v.) had no effect on the blood pres- 
sure. Control clamping of the spleen, kidneys or 
the vena cava below the adrenal veins was also 
without significant effect upon the arterial blood 
pressure. 


1118. Isolated rat liver: Effect of perfusion 
media on bile production, dye uptake and 
excretion, and response to hepatotoxic 
agents. RaLtpH W. Braver, R. J. Houtoway,* 
J. 8. Kress* anp Georce F. Leona.* Bio- 
Medical Div., U. S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

Using a double perfusion circuit the effects of 
different perfusion media on bile flow have been 
compared, Erythrocyte-free blood plasma main- 
tains bile production for several hours under 
normal perfusion conditions, though at rates 30- 
60% of those in the same organ perfused with 
whole blood. The effect is partly reversible. 
Comparing perfusion media of similar erythrocyte 
content, but differing in colloid components of 
the liquid phase, indicates that whole plasma 
results in the best performance of the isolated 
liver as gauged by bile production, and dye up- 
take and excretion. Dilution with Locke’s solu- 
tion, or total replacement of the plasma by that 
soli‘ion yields satisfactory though reduced per- 
formance and survival. Partial replacement of 
pli ina with various plasma expanders results 
in \\lling off of liver performance after periods 
ran ing from 1-8 hr. Survival of such prepara- 
tio: , on the other hand, can be excellent, espe- 
cial if bovine plasma albumin is used as plasma 
sul, itute. Paralleling impaired bile produc- 
tio. livers perfused with blood diluted with 
bov ve plasma albumin in Locke’s solution show 
gre: cr sensitivity to noxious stimuli, including 
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chloroform, elevated temperature and x-irradia- 
tion in vitro. These effects will be discussed in 
the light of the rapid leakage of I*!-labeled 
human serum albumin into the liver, and the 
physicochemical relations between plasma al- 
bumin and dyes like sulfobromophthalein. 


1119. Toxicity studies on Diazinon, 0,0- 
dimethyl - 0 - (2 - isopropyl - 4 - methyl - 
pyrimidyl [6]) thiophosphate. R. B. Brucr,* 
J. W. Howarp,* A. B. Sauveur* anv L. W. 
Hazueton. Hazelton Labs., Falls Church, Va. 
Diazinon, 0,0 - dimethyl - 0 - (2 - isopropyl- 

4-methyl-pyrimidy] [6]) thiophosphate, has been 
proposed as an insecticide. Acute studies on rats 
and mice and subacute studies on rats and dogs 
have been made. The oral Lbs in rats for 
Diazinon 23% wettable powder was 1.15 mg/kg, 
corresponding to 264.5 mg/kg of active Diazinon. 
The Ldso for technical Diazinon (95%) was 82 
mg/kg for mice and between 100 and 150 mg/kg 
for rats. Male rats receiving 100-1,000 ppm 23% 
wettable powder for 4 wk. in their diet did not 
show gross signs of toxicity but cholinesterase 
inhibition in red blood cells and brain was found 
on sacrificing these animals. Male and female 
albino rats receiving 10, 100 or 750 ppm 28% wet- 
table powder in their diets have shown no gross 
evidence of toxicity after 8 wk. of feeding. Three 
groups, consisting of 2 dogs each, were initiated 
on levels of 5, 10 and 25 mg/kg of 23% Diazinon 
wettable powder administered daily for 6 days 
a week. Signs of depression and lack of appetite 
occurred after 2 and 4 wk. in the 25 and 10 mg/kg 
groups, respectively. At these times the cho- 
linesterase inhibition in the plasma and red 
blood cells approached 100%. Administration of 
the compound was stopped in these groups and 
regeneration of cholinesterase activity was 
determined. The 5 mg/kg group showed no out- 
ward signs of toxicity but the inhibition of cho- 
linesterase in the plasma and red blood cells rose 
to 98% and 62%, respectively, in the first 4 wk. 
and has remained at these or slightly lower levels 
for the following 7 wk. 


1126. Vasodepressor effects of some 8-sub- 
stituted theophylline derivatives. Ray- 
MOND M. Buratson,* Jounson SS. Lina,* 
GeorceE P. Haager,* Go Lu anp Joun C. 
Krantz, Jr. Univ. of Maryland, Schools of 
Medicine and Pharmacy, Baltimore. 

A series of theophylline derivatives with sub- 
stituents in the 8-position of the molecule (alkyl, 
aryl, aryalkyl, heterocyclic, amino, alkylamino, 
arylamino, aryalkylamino, carboxy and a num- 
ber of miscellaneous derivatives) have been 
studied, principally as blood pressure depres- 
sants. The compounds were screened as vaso- 
depressor agents by intravenous injection into 
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anesthetized dogs and the mean arterial blood 
pressure was recorded in the conventional man- 
ner, using a mercury manometer connected by 
means of a carotid artery cannula. Practically all 
compounds studied caused a fall in blood pres- 
sure, varying from a few millimeters Hg to as 
much as 50% of the original mean arterial pres- 
sure. The effect of some compounds was transient, 
while others caused a prolonged fall in blood 
pressure from which the animal did not recover. 
In general (with certain important exceptions) 
hypotensive potency among the compounds 
studied varied according to the following struc- 
tural types, arranged in order of decreasing ac- 
tivity: Aryalkyl > Aryl > Heterocyclic > 
Alkyl > Arylamino > Carboxy > Amino. When 
the effectiveness of a compound as a hypotensive 
agent was established by the intravenous route, 
the compound was administered intragastrically 
in order to determine if the compound was active 
by gut. Most of the compounds studied were not 
apparently absorbed by gut, but a few compounds 
showed good activity by this route of adminis- 
tration. Several compounds were also studied 
when administered orally over a period of time in 
trained unanesthetized dogs using an arterial 
puncture technic. The pharmacology of several 
8-aryalkyl-substituted theophylline derivatives 
possessing strong hypotensive activity has been 
studied and will be reported in detail. 


1121. Separation of bacteriophage from bac- 
teria by filtration through ‘chromato- 
graphic columns.’ Mitton T. Bush AND 
THeresa Ratney.* Dept. of Pharmacology, 
Vanderbilt Univ. School of Medicine, Nashville, 
Tenn. 

Studies on virus-infected bacteria (EH. coli 
strain ‘B’) previously mentioned (Federation 
Proc., 12: 307, 1953) and subsequent studies, have 
involved the problem of qualitative separation 
of free virus from bacteria and infected bacteria. 
The ‘standard’ equipment and filtration pro- 
cedures have been unsatisfactory in our hands, 
especially for small volumes. We have found that 
filtration through small packed columns can give 
excellent separations of bacteria from virus. 
Of the packing materials so far tested the best 
are cotton, and ‘S and § Analytical Filter Pulp 
No. 289’. The latter under suitable conditions 
retains apparently all the bacteria and passes 
practically all the virus (coli phage T4r at titre 
of about 5 X 10°, EZ. coli at about 10°). Cotton is 
not quite as effective. The ‘suitable’ conditions 
are: moderately tight packing in glass tubes of 
4-8 mm inside diameter, with length of packed 
section 4-8 cm followed by dry sterilization. 
Centrifugation is best for volumes of 1-5 cc 
through the smaller tubes; positive pressure is 
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better for larger volumes through the larger 
tubes. Experiments designed to show whether 
simple filtration or differential adsorption is 
responsible for the separation of the particles, 
indicate that both mechanisms are operating. 
Further studies are in progress with other strains 
of bacteria and viruses. (This work and that 
previously reported (l.c.) have been supported 
(in part) by a research grant (E 90) from the 
Natl. Microbiological Inst., PHS.) 


1122. Effect of mercurial diuretics on the 
sulfhydryl content of kidney cells. E. J. 
Carruny,* H. 8S. D1 Sterano* anp A. Farau. 
Depts. of Pharmacology and Anatomy, State 
Univ. of New York, Upstate Med. Center, Syra- 
cuse. 

Kidneys of rats anesthetized with pentobar- 
bital were perfused through the aorta with a 
10% aqueous solution of trichloracetic acid. The 
kidneys were then prepared for histochemical 
visualization of protein bound sulfhydryl groups 
according to the method of Barrnett and Selig- 
man (Science, 116: 323, 1952). The relative sulfhy- 
dryl concentrations in the cell cytoplasm of 
various portions of the kidney tubules were 
measured with a microspectrophotometer modi- 
fied after Pollister and Ris (Cold Springs Harbor 
Symposium Quantitative Biology 12: 147, 1947). 
The sulfhydryl concentration of the brush borders 
of proximal convoluted tubules was higher than 
the concentrations found in cells of the proximal 
convoluted tubules, distal convoluted tubules 
and collecting ducts, all of which had concentra- 
tions of nearly equal magnitude. Rats were in- 
jected intramuscularly with 20 mg/kg doses of 
mersaly] and after a 3 hr. period the kidneys were 
prepared as mentioned above. The mercurial 
reduced the sulfhydryl concentration of cells of 
the proximal tubules and the brush borders of 
these cells but had little or no effect on the sulf- 
hydryl concentration of cells of the distal tubules. 
The reduction induced by mersalyl was not pre- 
vented by 20 mg/kg doses of cysteine in « leg 
muscle given immediately after mersalyl injec- 
tions in the opposite leg. (Supported by a grant- 
in-aid from The Upjohn Company, Kalamzoo, 
Mich.) 


1123. Oximeter studies during anesthesia. 
Rosert T. Capps, Cartos P. PARSLOE” AND 
O. Stpney Ortu. Dept. of Anesthesivogy, 
Univ. of Wisconsin Med. School, Madisor 
As part of a study correlating the respons’s of 

the cardiovascular system with different methods 

of anesthetic administration observation- of 

the oxyhemoglobin saturation were made ©) 35 

patients anesthetized for surgical procedures at 

the University Hospital using a Waters Couley 

Simplified Ear Oximeter. Control readings were 
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t: xen when the patient was brought to the oper- 
ailing room and the galvanometer beam then was 
o! served continuously for the initial 45-60 min. 
o: anesthesia and again during the concluding 
1:30 min. of the anesthetic administration. 
P.rticular attention was paid to the oxyhemo- 
gi bin saturation during induction of anesthesia, 
during placement or attempted placement of 
endotracheal tubes and during removal of secre- 
tions from the tracheobronchial tree by suction. 
When endotracheal intubation is performed im- 
mediately following the rapid intravenous in- 
jection of a thiobarbiturate or a combination of 
a thiobarbiturate and a relaxant drug the oxy- 
hemoglobin saturation may fall rapidly. If, how- 
ever, the patient is given 100% oxygen by means 
of a bag and mask following injection of the drugs 
and before intubation is attempted the oxy- 
hemoglobin saturation usually does not fall. 
When the period of intubation is unduly pro- 
longed or if respiratory obstruction develops 
the saturation may decrease to low levels. During 
removal of secretions from the trachea and 
bronchi with suction the oxyhemoglobin satura- 
tion was generally found to decrease. When the 
saturation has decreased following any of the 
various maneuvers the administration of 100% 
oxygen will cause an immediate rise in the oxy- 
hemoglobin saturation if the patient’s airway is 
not obstructed. 


1124. Factors influencing onset of ventricular 
fibrillation in acute coronary occlusion. 
Norman L. CarpEN* AND JoHN E. STEINHAUS. 
Dept. of Pharmacology and Toxicology, Univ. 
of Wisconsin Med. School, Madison. 

Previous studies (Federation Proc. 12: 369, 
1953) by the authors revealed that quinidine 
and related compounds exert no antifibrillatory 
effect in acute coronary occlusion produced 
experimentally. These studies have been extended 
to determine the property of certain autonomic 
drugs and physiological substances to alter the 
incidence of ventricular fibrillation produced by 
clamping a branch of the left coronary artery of 
dogs. Blood pressures were recorded and elec- 
trocardiograms were taken throughout the 
experiment. Epinephrine, atropine and dihy- 
droergotamine produced no significant change in 
the incidence of ventricular fibrillation as com- 
pared to the control series. In order to determine 
the effects of certain physiological substances 
on this arrhythmia, a small branch of the left 
cir-umflex coronary artery was cannulated distal 
to ‘he level of the occlusion. Solutions were per- 
fus:d into the ischemic area at various time in- 
tervals during the period of occlusion. Substances 
Sug ested to be a cause of ventricular fibrillation, 
such as histamine and H+(HCl px 6.0), caused 
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no definite increase in the incidence of ventricular 
fibrillation when perfused early in the period of 
occlusion. The perfusion of Locke-Ringer’s solu- 
tion at 2-min. intervals throughout the 7-min. 
period of occlusion prevented the onset of ven- 
tricular fibrillation. Neither Ringer’s solution 
nor isotonic solutions of either dextrose or of 
NaCl prevented the onset of this arrhythmia 
when perfused in a similar manner. However, a 
solution of magnesium (2 mEq.) made isotonic 
with dextrose prevented fibrillation during the 
period of coronary occlusion. This suggests that 
an imbalance between extra- and intra-cellular 
magnesium ions may be the cause of ventricular 
fibrillation resulting from the acute occlusion of 
a coronary artery. : 


1125. Phosphokinases of coronary arteries. 
C. JELLEFF Carr, FREDERICK K. BeELu,* J. 
Ne1L Hurst* anp JoHN C. Krantz, Jr. Dept. 
of Pharmacology, Univ. of Maryland School of 
Medicine, Baltimore, Md. 

Vasodilating drugs have not been found to 
consistently influence the dephosphorylating 
enzymes of dogs’ coronary arteries. Presumably 
some other facet of the energy transfer cycle is 
involved in the mechanism of action of these 
drugs. These studies were made in an attempt 
to acquire more information regarding the na- 
ture of the phosphokinases of coronary arteries 
of the steer. Fresh coronary arterial tissue is 
frozen and maintained at —70°. Phosphokinase 
activity is measured by incubation of a homogen- 
ate equivalent to 5 mg tissue at 37° with 0.003 m 
MgCl, and 0.003 m ADP for 30 min. The ribonu- 
cleotides are separated by ion-exchange chro- 
matography and assayed spectrophotometrically. 
The results indicate at least 2 enzymes. One of 
these exhibits characteristics similar to those 
described by other workers for myokinase from 
liver and skeletal muscle; the other appears to be 
an adenosine triphosphatase. The effect of vaso- 
dilating and vasoconstricting drugs upon these 
enzyme systems is being studied. 


1126. Electrophoresis blood serum protein 
patterns of narcotic addicts and controls. 
Rosert L. Carter,* H. F. Fraser anp ANNA 
J. Exsenman. Natl. Inst. of Mental Health 
Addiction Research Center, PHS Hosp., Lexing- 
ton, Ky. ; 

The electrophoretic patterns of fasting blood 
serum of 20 male narcotic addicts and 19 male 
non-addicts were determined using barbiturate 
0.1 m buffer at pH 8.6. Serum was diluted 1 to 7 
with buffer and dialyzed for 48 hr. at 10° C. A 
6-ml cell was employed in a Tiselius apparatus 
(Model 38, Perkin Elmer Corp.) using 3 watts. 
Photographs of ascending and descending limbs 
were made at 0, 60, 90, and 105 and 120 min. 
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Photographs of the ascending limb after 105 min. 
were enlarged and the relative protein composi- 
tion measured with a planimeter. Some patients 
were actively addicted when the sample was 
taken but all were in good general health. His- 
tories of addiction ranged from 6-33 years’ dura- 
tion. Significant chronic infection and liver dis- 
ease were excluded in all addicts and controls by 
clinical observation and by WBC count, sedi- 
mentation rate, cephalin flocculation, thymol 
turbidity and icteric index determinations. The 
ratios of albumin and gamma globulin to total 
protein were 0.498 and 0.209 respectively for ad- 
dicts, and for controls, 0.536 and 0.151. The 
relative reduction in albumin in addicts was 
statistically significant (P < 0.05) as was the 
relative increase in gamma globulin (P < 0.0002). 
However, these differences are not specific since 
there was definite overlapping between groups. 
Whether these differences in serum albumin and 
gamma globulin concentrations in addicts are 
due to opiate addition per se has not been de- 
termined. 


1127. Use of N-allylnormorphine in early 
demonstration of physical dependence on 
potent analgesics in dogs. R. L. Carrer* 
AND A. WIKLER. Natl. Inst. of Mental Health 
Addiction Research Center, PHS Hosp., Lex- 
ington, Ky. 

In experiments conducted in a grassy yard 
outdoors, or in a room provided with a sand-box, 
single doses of N-allylnormorphine 15 mg/kg 
produced little change in behavior of intact dogs, 
other than mild sedation. However, during addic- 
tion to morphine 5-10 mg/kg q6h or methadone 
2-5 mg/kg q6h for periods of 7-90 days, marked 
changes appeared within 5-20 min. after sub- 
cutaneous injection of N-allylnormorphine 15 
mg/kg or less. In its most complete form, this 
consisted of restlessness, lacrimation, rhinorrhea, 
yawning, salivation, vomiting, urination and 
marked tremors. Also, persistent digging, gnaw- 
ing and rooting in the earth or sand occurred, 
after which the dogs rested briefly in the holes 
excavated before resuming the performance 
again, over a period of about 4 hr. However, 
considerable individual variation, qualitative 
and quantitative, was observed. ‘Digging’ be- 
havior occurred in about 60% of experiments. 
In general, the changes became more severe as 
addiction proceeded, and in some cases, N-allyl- 
normorphine produced incessant vomiting and 
marked prostration. The ‘natural’ abstinence 
syndrome which ensued 2-4 days after abrupt 
withdrawal of morphine or methadone following 
addiction periods of 42-88 days included listless- 
ness, lacrimation, rhinorrhea, yawning, tremors, 
vomiting and sporadic ‘digging’. By use of N- 


FEDERATION PROCEEDINGS 





Volume '3 


allylnormorphine and a large number of dogs, a 
useful rapid screening method for testing addic- 
tion liability of analgesics with opiate-like actions 
may be developed. However, the method wis 
not effective in demonstrating acute ‘abstinence’ 
syndromes during addiction to meperidine 10 
mg/kg q3h. Further studies are in progress. 


1128. Failure of epinephrine in stimulating 
adenosine triphosphatase and oxygen up- 
take of the rat heart in vitro. B. Century. 
(introduced by KrenNETH P. DuBots). Dept. 
of Pharmacology, Univ. of Chicago, Chicago, Ill. 
The mechanism of stimulation of cardiac ac- 

tivity by epinephrine was studied by investigat- 

ing the possible direct effects of the drug on 

ATPase activity and oxygen uptake. Concentra- 

tions of epinephrine as high as 1 ywg/ml did not 

alter the rate of ATP breakdown by rat heart 
homogenates, as assayed by the method of Du 

Bois and Potter (J. Biol. Chem. 150: 185, 1948). 

The ATPase activity of rat heart slices incubated 

in a modified Krebs-Ringer medium was also un- 

changed with the addition of 1 ug/ml epinephrine, 
and no changes were observed in the oxygen 
uptake of rat heart slices with concentrations of 

epinephrine up to 8 ug/ml l-Epinephrine and I- 

norepinephrine have been recently observed to 

simultaneously increase the force of contraction 
and oxygen consumption of the cat papillary 

muscle (J. Pharmacol. & Exper. Therap. 109: 

313, 1953). It appears that the stimulating action 

of epinephrine on oxygen uptake is indirect and 

related to the work of the muscle rather than a 

direct effect upon the oxygen consumption or 

enzymatic utilization of ATP. 


1129. Comparative study cf central actions 
of caffeine and desoxyephedrine. GRAHAM 
CHEN AND CHARLES R. Ensor.* Parke, Devis 
& Co., Detroit, Mich. 

The actions on the central nervous system of 
caffeine and desoxyephedrine as evidenced by 
the activity of rats were found to be similar in 
that the slopes of dose-response curves of th: 2 
compounds reverse their direction following a 
maximal stimulating effect. The increase in .¢- 
tivity induced either by caffeine or by deso:y- 
ephedrine may be suppressed by morphine or 
carbromal at non-hypnotic doses. In other e- 
spects, they differ as follows: Electroencepha 0- 
graphically, a spike-discharge of high frequer 'y 
and amplitude is induced in curarinized cats \y 
caffeine; the frequency, on the other hand, is :0r 
the most part increased by desoxyephedri: ° 
Whereas caffeine causes a decrease in convuls:¢ 
threshold to an electrical stimulus in mice, dcs- 
oxyephedrine produces an opposite effect. Mor- 
over, the anticonvulsant effect of Dilantin ‘5 
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a} tagonized by caffeine but is increased addi- 
tively by desoxyephedrine. 


1/30. Antispasmodic activity and toxicity of 
N-ethyl-3-piperidyl benzilate methobro- 
mide. James Y. P. Coen. Dept. of Pharma- 
cology, Marquette Univ. School of Medicine, 
Milwaukee, Wis. 

Previously (J. Pharmacol. & Exper. Therap. 
104: 269, 1952) the spasmolytic effects of N-ethyl- 
3-piperidyl-diphenylacetate hydrochloride (JB- 
305) specially that on the sphincter of Oddi of 
the dog have been reported. Another new com- 
pound of this series, N-ethyl-3-piperidy] benzilate 
methobromide (JB-323, Lakeside) was found to 
be at least 50 times as potent as JB-305 without 
significant increase in toxicity. In 56 dogs, with 
doses of 0.05-0.1 mg/kg intravenously, JB-323, 
atropine sulfate and Banthine produced an aver- 
age of 92, 110 and 21 min. respectively of 
complete relaxation of prostigmin-induced con- 
tractions of the sphincter of Oddi. Further com- 
parisons on a dosage basis indicate that JB-323 
is generally about equipotent as atropine and 
approximately 3 times the potency of Banthine in 
a) protecting guinea pigs against fatal metacholine 
bronchospasm, 6) inhibiting the vasodepressor 
response to acetylcholine and c) relaxing spon- 
taneous as well as prostigmin-induced intestinal 
contractions of the dog. However, on a charcoal 
meal test, after oral administration (100 mg/kg), 
JB-323 was only 20% more active than Banthine 
in inhibiting the intestinal motility of intact rats. 
On guinea pig tracheal chain preparations 
(CASTILLO AND DEBEER), JB-323, atropine and 
Banthine, in doses of 0.05 ug/ml, were about 
equally effective in producing complete relaxation 
of acetylcholine-induced contractions of the 
tracheal smooth muscle. The acute oral toxicity 
of JB-323 for mice, rats and dogs is about the same 
as that of atropine whereas its acute intravenous 
toxicity appears to be approximately 4 times that 
of atropine. No adverse effects were observed in 
dogs following intravenous edministration of JB- 
32% up to 1.0 mg/kg at which dose level some 
transitory fall in blood pressure occurred. 


llil. Tetraethylthiuram disulfide and thy- 
roid activity. JENS CHRISTENSEN AND ARTHUR 
\ase (introduced by JoserpH D1Patma). 
divs. of Biological Chemistry and Pharmacology, 
/lahnemann Med. College, Philadelphia, Pa. 

“he structure of tetraethylthiuram disulfide 
(A itabuse) indicates it to contain 2 structural 
fes‘ures found in anti-thyroid drugs, i.e., 
—\—C—8. In aqueous systems, Antabuse 
tecuced iodine to iodide; in CHCl;, Antabuse 
foims a complex substance with iodine. Oral 
ad ainistration (0.5 gm/kg) to rats reduced the 
I’ uptake by the thyroid to 44.8% of control 
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values. Rats fed fox-chow containing regulated 
amounts of Antabuse so that 25 mg/kg of drug was 
ingested/day showed reduced thyroid activity as 
measured by I'*! uptakes. I'* uptake was 85, 30, 
and 37% of control values on the 10th, 21st, and 
30th days of drug feeding. I'* partition (as 
iodide, diiodothyrosine and thyroxine) was 
essentially the same as controls. Hypertrophy of 
the thyroid was observed in the animals fed the 
drug for 30 days. These studies indicate Antabuse 
to have anti-thyroid properties, the modus 
operandi of which are probably like other anti- 
thyroid agents. 


1132. Isolation of epinephrine monoglucuron- 
ide. WiLLt1AM G. CLARK AND WILLIAM DRELL.* 
V. A. Center and Dept. of Physiological Chem- 
istry, Univ. of California Med. School, Los 
Angeles. 

The isolation of a crude preparation of epineph- 
rine glucuronide from the urine of rabbits orally 
fed epinephrine bitartrate has been previously 
reported; attempts to isolate a preparation of 
greater than 70% purity were unsuccessful (J. 
Pharmacol. & Exper. Therap. 101:6, 1950). Purifica- 
tion by means of the chromatopile was unsuc- 
cessful since it was found that, under even the 
mild alkaline conditions required for separation 
of the impurities, some conversion to a new 
compound occurred. This compound of higher Rr 
in tert-butyl alcohol: 0.01 N ammonium hydroxide 
(70:30) than epinephrine glucuronide gave a 
positive phenol but weak ninhydrin test. It (as 
well as other impurities) was ultimately separated 
from epinephrine glucuronide by adsorption on 
Dowex 2 at pH 9.6 and elution at pH 8.6 with 
increasing concentrations of ammonium chloride 
from which the latter was eluted first. The 
epinephrine glucuronide was obtained ash-free by 
adsorption on Dowex 50 (H+ form) from a neutral 
solution and elution with 0.1 N hydrochloric acid. 
After lyophilization to a small volume, the sample 
was neutralized to pH 3.5 with Dowex 2 (HCO;- 
form) and lyophilized to a fluffy white amorphous 
solid. Cale. for C1;H20O,N ‘°2H:20:C, 45.6; H, 6.33; 
N, 3.55. Found: C, 45.7; H, 6.86; N, 3.47. Under 
optimal hydrolysis conditions (90 min. in 3m 
sulfuric acid in a boiling water bath under a 
nitrogen atmosphere) only 70% of the epinephrine 
theoretically present is found by analysis. (Sup- 
ported by grants from the Life Insurance Med. 
Research Fund, Public Health Service, and Los 
Angeles County Heart Assn.) 


1133. Antiviral action of M5-8450 against 
poliomyelitis in mice. KENNETH W. CocHRan. 
Dept. of Epidemiology and Virus Lab., School of 
Public Health, Univ. of Michigan, Ann Arbor. 
Recent investigations by Powell eé al. have 

demonstrated that the crude filtrate of a peni- 
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cillium mold, known as M5-8450, has antiviral 
action against certain neurotropic viruses. M5- 
8450 administered intraperitoneally has been 
found to have a prophylactic action against 
poliomyelitis in mice infected intraperitoneally 
and monkeys infected subcutaneously. Virus 
inoculated intracerebrally appears to be less 
vulnerable to M5-8450 administered by a pe- 
ripheral route. When the effect of M5-8450 was 
tested on the 24-hr. growth of the Lansing strain 
of Type 2 poliomyelitis virus, inoculated intra- 
cerebrally, it was found that pre-treatment with 2 
daily doses of 0.25 ml crude filtrate caused a 
reduction in virus titer of 0.4 log as measured by 
intracerebral infectivity in mice. In survival 
tests M5-8450 administered intraperitoneally 
against Lansing virus inoculated intracerebrally 
produced a similar change in infectivity. The 
survival time of mice inoculated with dilutions of 
virus equal to approximately 1000 and 100 Pps50’s 
was not increased by M5-8450 but treated mice 
receiving approximately 10 PDso’s survived about 
twice as long as untreated controls. M5-8450 is 
sufficiently nontoxic that mice easily tolerate the 
intracerebral injection of 0.03 ml undiluted crude 
filtrate. Treatment of mice with M5-8450 intra- 
cerebrally 3 hr. before virus inoculation caused a 
0.5 to 0.9 log reduction in the infectivity of 
Lansing virus inoculated intracerebrally and 
increased the survival time. Intracerebral ad- 
ministration of M5-8450 as long as 2 days after 
virus inoculation caused a 0.5 log reduction in 
infectivity. M5-8450 inactivated in a boiling water 
bath and injected intracerebrally had no effect. 


1134. Effect of vagal section and quaternary 
ammonium compounds on bradycardia of 
severe hypothermia. Brian A. CooxKson* 
AND JosEPH D1Patma. Hahnemann Med. College, 
Philadelphia, Pa. 

In a previous communication (XIX Internatl. 
Physiol. Congr.) it was stated that dogs, under 
Pentothal anaesthesia, with rectal temperatures 
below 21°C, typically developed an _ intense 
bradycardia (<10/min.). This bradycardia was 
not relieved by 40 uwg/kg of atropine but was 
relieved by 10 mg/kg of WIN 2173(N-(4-methoxy- 
benzyl) isoquinolinium chloride)—a quaternary 
ammonium compound. Recent studies have amply 
confirmed the inability of atropine (40 png—1.6 
mg/kg) to relieve or prevent the bradycardia at 
these temperatures. However bradycardia is some- 
times strikingly relieved by vagal section. This 
effect is not consistent, occurring in just a few 
animals, and is transient, lasting only 10-15 min. 
WIN 2173 is consistent in its effects and lasts an 
average of 45 min. Animals which fail or cease to 
respond to vagotomy still respond to WIN 2173. 
Quaternary ammonium compounds such as 
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hexamethonium (20-25 mg/kg) and Flaxedil 
(10 mg/kg) can relieve bradycardia even in cases 
where vagal section has failed. Flaxedil (10 
mg/kg) like WIN 2173 (10 mg/kg) is consistent in 
its effects but only lasts 10-15 min. at this dose 
level. Since the M.W. of Flaxedil is approximately 
4 times that of WIN 2173, these dosages are not 
comparable on a molecular basis. The inability of 
atropine to relieve the bradycardia of low tem- 
peratures would indicate that acetylcholine is not 
associated with this phenomenon. However, the 
results with vagal section and onium compounds 
implicate acetylcholine. The electrocardiographic 
tracings of the bradycardia favor this latter view. 
The electrocardiograms show characteristic 
features of increased vagal tone such as shifting 
pacemaker, sino-atrial block, nodal rhythm and 
even in some cases complete heart block. (Sup- 
ported by the Mary Bailey Fndn.) 


1135. Influence of leukocytes on sedimenta- 
tion rate in the leukemias. Fauno L. 
CorpsEs,* Stacy R. Mertier, Jr.* AnD HowarpD 
R. Brerman. Research Div., Hosp. for Tumors 
and Allied Diseases, City of Hope Med. Center, 
Duarte, Calif. 

The sedimentation rate in patients with leu- 
kemia is often increased. The following studies 
were done to determine the influence of leukocytes 
upon this phenomenon. Sedimentation rates were 
determined by the Wintrobe method adhering 
closely to all precautions. Duplicate determina- 
tions were performed on blood from 3 normal 
subjects to evaluate the effects of technical 
manipulation, which were found to be negligible. 
Sedimentation rates were performed on intact 
whole blood, the same blood with the leukocytes 
removed, and after one-half and all the leukocy'es 
had been returned. Twenty-three determinations 
were performed on 9 patients with granulocytic 
leukemia and 25 determinations on 12 paticits 
with lymphocytic leukemia. The removal! of 
leukocytes caused either an increase or deerc:ise 
in the sedimentation rate which returned tow:.rd 
the control value as the leukocyte content in- 
creased. The results were constant for © ch 
patient but could not be correlated with ‘ie 
specific type of leukemia. Erythrocyte correc: .n 
did not materially alter the trend of change. 


1136. Time relations of intraventricu!ar 
pressure and heart force recordings: ‘''- 
fluence of coronary ligations on foe 
recordings from specific areas of ventricu! ‘Tr 
mass. MARION DEV. Cotten. Dept. of Phar’ 
cology, Med. College of South Carolina, Charlest 
Synchronous recordings of intraventricu) © 

pressure, arterial pressure and heart force we © 

made to establish time relations existing betwe: ) 
intraventricular pressures and heart force 1 - 
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cordings. Vascular pressures were measured witb 
St.tham transducers and heart force was meas- 
urcd with strain gauge arches stitched directly to 
th: ventricles of anesthetised open-chest dogs 
(Am. J. Physiol. 174: 365, 1953; Proc. Soc. Exper. 
Biol. & Med. 84: 263, 1953). In the heart force 
recordings, about 20% of the ascending limb 
occurred before the opening of the semilunar 
vaives and the peak was reached at approximately 
the point of their closure. The ascending limb 
occupied about 14-4 of the duration of the curve; 
the terminal portion of the descending limb was 
usually flattened out thus prolonging this phase of 
the curve. /-Arterenol produced a marked increase 
in heart force with a sharper ascent and descent 
of the curve and a decrease in the duration of 
systole; peak intraventricular pressure was 
substantially increased with a steeper isometric 
pressure gradient. Phenylephrine and meth- 
oxamine, on the other hand, produced only a small 
increment in heart force along with dilation of 
the heart; the slope of the ascending or descending 
limbs of the force curve and the duration of systole 
were only little affected. Peak intraventricular 
pressure was moderately increased but there was 
considerably less change in the isometric pressure 
gradient than was the case with l-artérenol. 
These observations are in general agreement with 
the pressure gradient studies of Wiggers and 
co-workers. Occlusion of the blood supply to 
specific areas of the ventricles was followed by 
substantial decrements in heart force in the 
affected areas as measured by arches placed in 
these locations. In each instance, however, a 
moderate fraction of the originally recorded heart 
force was retained. Little or no change in heart 
force was recorded from the unaffected areas of 
the ventricles. 


1137. Sedative effect of Rauwolfia serpentina. 
GrorG CroNHEIM AND I. M. Toexes.* Re- 
search Div., Riker Labs. Los Angeles, Calif. 

One of the outstanding pharmacological effects 
of Rauwolfia serpentina is a 3edative action. It is 
characterized, depending upon the dose of the 
drug, by various stages of depression, ranging 
from sleepiness to a stupor-like state. However, 
in contrast to other sedatives, such as bar- 
biturates, the animals can be aroused by external 
physical stimuli. By gross observation, sedation 
has been found in all species tested: dogs, cats, 
guiiea pigs and mice. Dogs are particularly 
use'ul to observe the various stages of sedation, 
the mildest of which appears usually after 3-5 
dos; of 250 ug/kg/day of Wauwiloid®, an alka- 
loici:| extract of Rauwolfia serpentina. This is 
abot 4 times the average clinical hypotensive 
dos:. The sedative effect of Rauwiloid® in mice 
Was investigated in 3 ways: 1) direct sedation as 
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indicated by reduction of voluntary movements, 
observed in jiggle cages; 2) antagonism of 
amphetamine-induced increase in motor activity; 
8) prolongation of pentobarbital-induced sleeping 
time. By all 3 criteria Rauwiloid® had a sedative 
effect. A single intraperitoneal dose of 20 mg/kg 
suppressed very noticeably within 2 hr. voluntary 
movements and it antagonized partially or 
completely the effect of amphetamine sulfate 
(5 mg/kg intraperitoneally). The average sleeping 
time after 65 mg/kg of pentobarbital sodium was 
significantly increased by 30% to 40% in 6 groups 
of 10 animals each. After oral administration of 
the drug, effects were similar, but the doses 
required were from 2-4 times larger. When 
Rauwiloid® was given by miouth daily for 5 
consecutive days, sedation and antagonism of 
amphetamine was observed in some of the animals 
with doses as low as 2 mg/kg/day. 


1138. Hydergine (CCK-179) effects on mor- 
phine and 1-isomethadone constipation in 
the rat. Norman A. Davip anp WiuiiaM C. 
Van ArspeL, III.* Dept. of Pharmacology, 
Univ. of Oregon Med. School, Portland. 

Using Macht’s method in adult Sprague- 
Dawley rats to determine the average per cent 
distance traversed (av. % D.T.) in the intestinal 
tract in 1 hr. by an intubated carbon-black meal, 
0.03, 0.06 and 0.12 mg/kg hydergine given sub- 
cutaneously 30 min. before the test meal showed 
little effect but 0.24 mg/kg reduced this result 
from 63.9% (saline control) to 45.5%. l-Iso- 
methadone, 2 mg/kg, resulted in an av. % D.T. of 
42.7% for 40 rats (S.D. 17.2) with 2 others showing 
failure of the meal to pass the pylorus (pyloro- 
spasm). When the following doses of hydergine 
were given 44 hr. before l-isomethadone, the 
results were: 0.06 mg/kg, 38.38% in 6 rats (S.D. 
45.3) and 4 others showing pylorospasm suggesting 
potentiation of the constipative action of l-iso- 
methadone; 0.24 mg/kg, 38.6% in 9 rats (S.D. 
9.1) and 1 pylorospasm; 0.48 mg/kg, 50.8% in 9 
rats (S.D. 13.4) and no pylorospasms; 0.96 mg/ 
kg, 33.8% for 10 rats with no pylorospasms. /-Iso- 
methadone, 4 mg/kg, resulted in an av. % D.T. of 
only 8.9% in 7 rats (S.D. 7.2) but caused pyloro- 
spasm in another 14 (66.6%) rats. Hydergine, 
0.48 mg/kg, given before 4 mg/kg of l-iso- 
methadone resulted in 11.7% for 8 rats with only 2 
(20%) showing pylorospasms while 0.96 mg/kg of 
hydergine gave a result of 15.1% for 8 rats and 1 
pylorospasm. With morphine, 2 mg/kg, the av. % 
D.T. was 30.1% in 32 rats and pylorospasm in 11 
(25%) while prior administration of 0.96 mg/kg of 
hydergine resulted in 29.4% in 10 rats with no 
pylorospasms. In the rat higher doses of hydergine 
appear to decrease the constipative action of 
morphine and l-isomethadone by antagonizing 
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pylorospasm and reducing the expected high 
incidence of pylorospasms. 


1139. Influence of halogen substitution on 
enzymatic hydrolysis of benzoic acid esters 
with local anesthetic activity. Davin L. 
Davis* aNnpD Francis F. Foupes. Dept. of 
Anesthesia, Mercy Hosp., and Section on Anes- 
thesiology, Dept. of Surgery, Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. 

The substitution of a Cl atom in the benzene 
ring of procaine was reported to cause a 4-fold 
increase in the hydrolysis rate of the resulting 
2-chloroprocaine (AVEN AND Fo.upgEs, Science 
114: 206, 1951). Clinical studies (Fouprs et al., 
Anesthesiology 13: 287, 1952) indicated that the Cl 
substitution increased the potency and pene- 
trating capacity and reduced the systemic toxicity 
of 2-chloroprocaine. Since Cl substitution was the 
only change made in the procaine molecule it has 
been assumed that the increased hydrolysis rate, 
the correspondingly reduced systemic toxicity 
and the improvement of the local anesthetic 
activity was caused by this halogen ring substi- 
tution. Based on this assumption, a number of 
halogen substituted benzoic acid ester derivatives 
were synthesized and tested for local anesthetic 
activity. The hydrolysis rates of these compounds, 
and in some instances those of the corresponding 
non-substituted compounds, were measured with 
ultra-violet spectrophotometry in human plasma. 
The rates expressed by the time necessary for 50% 
hydrolysis of 100 ug of the various substrates in 
0.8 ml heparinized human plasma at 37°C was 
found to be 6 min. 5 sec. for 2-diethylaminoethyl- 
3,4-dichlorobenzoate HCl; 1 min. 58 sec. for 
2-chloroprocaine HCl; 3 min. 24 sec. for 2-bromo- 
procaine HCl; 6 min. 6 sec. for 2-chlorotetracaine 
HCl; 6 min. 52 sec. for 2-isobutylaminoethy]-2- 
chloro-4-aminobenzoate HCl; 9 min. 24 sec. for 
2 - sec. - butylaminoethyl - 2 - chloro - 4 - amino- 
benzoate HCl; 10 min. for procaine HCl]; 18 min. 
15 sec. for 2-tert.-butylaminoethy]l-2-chloro-4- 
aminobenzoate HCl; 33 min. for tetracaine; 65 
min. for 3,5-dichloroprocaine HCl; 1,290 min. for 
2,6-dichloroprocaine. Both animal experiments 
and clinical studies indicated that besides 
2-chloroprocaine at least one of these compounds, 
2 - sec. - butylaminoethy] - 2 - chloro - 4 - amino- 
benzoate HCl, is an excellent local anesthetic 
agent. 


1140. Cobalt polycythemia in chickens. JoHN 
Emerson Davis. Pharmacological Lab., Univ. of 
Texas, Austin. 

White Plymouth Rock chickens, on a diet of 
broiler mash, were given daily subcutaneous 
injections of a 2% aqueous solution of cobaltous 
chloride (0.8 cc, or 4 mg cobalt) beginning at the 
ages of 4, 6, or 8 weeks. Within 5-10 days, the 10 
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chickens receiving cobalt showed increases in their 
erythrocyte counts which averaged 29%, with: a 
range of 20-41%. Hemoglobin values, determined 
in a few chickens, were increased by an averige 
of 27%. Definite polycythemia persisted in the 
treated chickens for at least 8 days after dis- 
continuation of the cobalt injections. On the other 
hand, 5 untreated chickens, which served as 
controls, showed no significant changes in erythro- 
cyte counts, which averaged an increase of only 
1.5%. 


1141. Dibenzyline action on kidney and small 
intestine. B. DEBoER AND T. VERGEER.* 
Dept. of Physiology and Pharmacology, Univ. of 
North Dakota School of Medicine, Grand Forks. 
Dogs anesthetized with Dial with urethane 

(Ciba) were prepared for routine blood pressure- 

respiration recording. In addition, the ureters 

were cannulated and the activity of the G.I. 

tract obtained from balloons inserted into the 

small intestine. Forty per cent glucose in Ringers 
was infused throughout the experimental pro- 
cedure. Epinephrine and _ /-norepinephrine 

(Winthrop-Stearns) in doses of 1 and 10 y/kg 

were given before and after Dibenzyline (Smith, 

Kline & French) 2.5 mg/kg. Norepinephrine 

appeared to inhibit the G.I. tract slightly more 

than epinephrine but for shorter duration. 

Subsequent to Dibenzyline the action of both 

drugs appears to be prolonged. Norepinephrine 

now appears to inhibit activity less than epineph- 

rine. Epinephrine injection was accompanied by a 

decrease in urine during the maximal action on 

blood pressure with a return to the control rate 
within 2 min. Norepinephrine showed a temporary 
decrease in urinary excretion followed by an 
increase in excretion beyond the control for the 
remainder of the 2-min. period. Subsequent to 

Dibenzyline, the blood pressure effect of epincph- 

rine was blocked and accompanying there w::s no 

change in urine flow after the smaller dose «iid a 

slight increase (15%) after the larger dose. The 

blood pressure response to norepinephrine w::: not 
blocked in dosage used. However the urine ‘low 
increased to double the control rate irrespec: ‘ely 
of the amount of drug administered. In sc «ral 
dogs doses of 100 y/kg of both sympatha: nes 
were given after Dibenzyline and in this ose 
epinephrine showed a significant increase in: ine 
flow which lasted less than 2 min., while or 


epinephrine injection was followed by a till 
larger increase that continued beyond t! 3 
minute period of recording. 

1142. Systox: its pharmacologic actin. 


WixuraMm B. Detcumann. Albany Med. Col: Je, 
Albany, N. Y., and Dept. of Pharmaco! Jy, 
School of Medicine, Univ. of Miami, ( val 
Gables, Fla. 
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ystox is a potent organic phosphate insecticide. 
C! mieally it is 0,0-diethyl-0-2(ethylmercapto) 
et vl thiophosphate. Heat converts a portion of 
8) tox to its isomer (Iso Systox) (0,0-diethyl-S-2 
(ec 1ylmereapto) ethyl thiophosphate). This 
is nerization ig hastened in the presence of 
he:vy metals or polar solvents. When absorbed 
ini» the tissues of dogs, rabbits, guinea pigs, rats, 
mice and pigeons, toxic doses of the highly purified 
ani commercial preparations of Systox and its 
isomer induce effects like those observed after 
marked stimulation of the cholinergic fibers of 
the autonomic nervous system. Systox, like other 
organic phosphates, causes marked inhibition or 
destruction of cholinesterase, and hence an 
accumulation of acetylcholine. This in turn is 
followed by augmented neuromuscular trans- 
mission. Whether or not Systox has a specific 
action per se has not yet been proven. The signs 
of intoxication induced include: restlessness, 
muscular twitchings, increased gastroenteric 
activity, defecation, urination, lacrimation, more 
or less marked miosis, muscular incoordination 
and mild tonie or clonic convulsions. Most of the 
animals died in coma, occasionally with mild 
asphyxial convulsions. Peripheral respiratory 
failure (spasm of bronchioles) played an important 
part in death. Atropine sulfate is a potent anti- 
dote. Buscopan (Arch. Ind. Hyg. and Occup. Med. 
7: 152, 19538) was found equally protective in 
animals. 


1143. Influence of frequency of administra- 
tion on development of physical dependence 
to analgetics in monkey. GERALD DENEAU,* 
Joun KisseEL* anp M. H. Seevers. Dept. of 
Pharmacology, Univ. of Michigan, Ann Arbor. 
Attempts to produce physical dependence to 

codeine and methadone in the monkey by single 

daily administration (24 hr.) of maximal tolerated 
doses have not been successful but a detectable 
grade of dependence can be established to 
methadone administered every 12 hr. Since in 
man drugs capable of inducing physical de- 
pendence are administered on a subjective basis, 
the number of daily injections depending on the 
durition of dependence satisfaction, further 
experiments have been performed in the monkey 
uti! ving arbitrarily a 6-hr., 7-day week schedule 
to ‘etermine if observed differences in species 
res} nse were only apparent and due to variations 
in ' chnie. Although sufficient data has not been 
acc: nulated to define drug differences in exact 

qua titative terms, it appears certain that a 

ma. mum grade of physical dependence can be 

dev. oped to members of the morphine (except 
code), meperidine and morphinan series, 

Whe as methadone has a distinctly lower capacity 

to i \tiate physical dependence. The low-grade 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 347 


physical dependence observed with the dithieny] 
derivative is believed to result from its brevity of 
action since substitution studies in morphine- 
dependent animals suggest that a 3-hr. schedule 
would be required to elicit maximal dependence. 
Physical dependence can be readily demonstrated 
with codeine, meperidine and methadone by this 
technic which indicates that the monkey parallels 
man qualitatively in its response to all compounds 
in the 5 classes of analgesics examined thus far. 
We believe that most previous investigators 
including ourselves have overlooked the basic 
principle that maximal development of both 
tolerance and physical dependence occur only if 
minimal tissue levels of the drug are maintained 
continuously thus rendering suspect much of the 
previous work on tolerance and physical de- 
pendence in animals. 


1144. Cardiovascular and renal hemodynamic 
response (acute and chronic) to reserpin. 
Epwarp DeEnnis,* WARREN HuGHeEes* AND 
JoHn Moyer. Cardiac Clinic of Jefferson Davis 
Hosp. and Depts. of Medicine and Pharmacology, 
Baylor Univ. College of Medicine, Houston, Tex. 
Reserpin, a pure alkaloid obtained from Rau- 

wolfia serpentina, has moderate hypotensive 

activity, but a delayed onset of action. The 
cardiovascular and renal hemodynamic response 
has been investigated following intravenous 
administration in laboratory animals and hyper- 
tensive patients. The cardiac output was de- 
termined in 9 dogs using the contour pulse method 
of Hamilton and Remington. In this animal study, 
the glomerular filtration rate was determined by 
the creatinine method, and para-aminohippurate 
was used to measure renal plasma flow. Con- 
commitant observations were made on water and 
electrolyte excretion. Similar renal studies were 
done on 6 patients with hypertension. Glomerular 
filtration rates were determined with inulin and 
renal plasma flow with paraaminohippurate. 

Simultaneous sodium and potassium plasma 

concentration and excretion was determined. 

Results of the animal studies did not show a 

consistent effect on the cardiac output, although 

all dogs showed a reduction in blood pressure 

1-14 hours after Reserpin administration. The 

blood pressure reduction was not accompanied 

by a significant alteration in renal function 
studies. There was no consistent electrolyte 
change. Five of the 6 patients with hypertension 
obtained moderate blood pressure reduction, 
maximal at 3 hr. Similarly, there was no consistent 
effect on renal hemodynamics or electrolyte 
concentration or excretion. In this study, intra- 

venous Reserpin appeared capable of producing a 

moderate blood pressure reduction in animals and 

hypertensive patients. No significant acute effect 
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on cardiovascular or renal hemodynamics was 
noted. 


1145. Effect of some sulfur-containing com- 
pounds on the assimilation of nitrogen by 
a strain of Pseudomonas aeruginosa. 
WiuuraM E. De Turk. Dept. of Physiology and 
Pharmacology, Duke Univ. School of Medicine, 
Durham, N.C. 

Washed cells of a strain of Pseudomonas 
aeruginosa have been shown to assimilate nitrogen 
from ammonium sulfate during the oxidation of 
suitable substrates, in particular, members of the 
Krebs tricarboxylic acid cycle. Streptomycin, 
aureomycin, terramycin, and chloramphenicol, in 
concentrations of 1-50 gm/ml, inhibit the assimila- 
tion. When NH,Cl is substituted for (NH,)2SO,, 
much less nitrogen is assimilated. The addition of 
NaeSQ, increases assimilation, the maximum effect 
being produced with a concentration of 5 X 
10° M NaSOQ,. Equimolar concentrations of 
L-cysteine, pL-cysteine, D-methionine, L-methio- 
nine, L-cysteic acid, and KSC N are as effective 
as Na2SO,. NaS.0; is twice as effective. DL- 
Homocysteine and glutathione are less effective, 
and sodium thioglycolate is virtually ineffective 
in promoting nitrogen assimilation. The assimila- 
tion is associated with a reduction of the amount 
of oxygen taken up during the oxidation of the 
substrate. During the oxidation of 2 mg succinic 
acid, 911 mm* oxygen were taken up. In the 
presence of NH,Cl 777 mm? were taken up and 55 
gm nitrogen were assimilated. With 10 x 10° 
M NaSQ,, oxygen uptake was further reduced to 
650 mm and 92 gm nitrogen were assimilated. It 
is believed that a portion of the substrate, or of 
one of the oxidation products, is diverted from the 
normal metabolie pathway to the formation of an 
unidentified nitrogenous compound. Essentially 
similar results are obtained when acetate, 
pyruvate, or oxalacetate are used as substrates. 


1146. Failure of antihistamine drugs to 
antagonize lethal effects of histamine in 
mice. STANLEY DEuTscH* AND Ear R. Loew. 
Dept. of Physiology, Boston Univ. School of 
Medicine, Boston, Mass. 

Groups of 20 albino mice of the Taconic strain 
weighing about 30 gm were injected intra- 
peritoneally with antihistamine drugs 30 min. 
before intravenous injection of histamine di- 
phosphate (500 mg/kg). Drugs used in doses of 5 
or 10 mg/kg were: Diphenhydramine-HCl, 
Chlorprophenpyridamine maleate, Pyranisamine 
maleate, Thenylpyramine-HCl, Chlorcyclizine, 
and Phenindamine. Volumes of solutions injected 
ranged from 0.1-0.3 ml. Drug treatment failed to 
significantly alter the incidence of mortality as 
compared to that in a concurrent control group 
which was pretreated with saline (mortality of 
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65%). Synergism of the toxic effects of histamine 
and antihistamine drugs, as reported by Bovet 
and Waltheret (1944), Halpern and Ducrot (1946) 
and Mayer and Brousseau (1946), was not noted, 
possibly because we used non-toxic doses of drugs 
and neutralized the histamine diphosphate with 
0.01n NaOH to a pu of 7.0 to obviate deleterious 
effects of high acidity. In additional experiments, 
the histamine diphosphate (not neutralized) was 
injected subcutaneously (2.5 gm/kg) 30 min. after 
intraperitoneal injection of Diphenhydramine, 
Chlorprophenpyridamine, or Pyranisamine in 
doses of 5 or 10 mg/kg. Again, drug treatment 
failed to significantly alter the’ incidence of 
mortality in groups treated with drugs as com- 
pared to a concurrent control group which was 
pretreated with saline (mortality of 40%). These 
results differ from those obtained by Ambrus 
et al. (1952) who reported that Pyranisamine 
protected mice when histamine was administered 
subcutaneously. The difficulty or inability to 
demonstrate that antihistamine drugs protect 
mice against histamine leads to the conclusion 
that the action of histamine which leads to death 
in mice differs from that obtaining in dogs and 
guinea pigs. 


1147. Liver desoxyribosenucleic acid (DNA) of 
alloxan diabetic rats. H. F. DIERMEIER AND 
H. 8. Di Sterano.* Depts. of Pharmacology and 
Anatomy, State Univ. of New York, Upstate Med. 
Center, Syracuse. 

Previous reports from our laboratory have 
shown that the DN A/liver cell nucleus is increased 
following alloxan administration to the rat 
(DierMetrer et al., Proc. Soc. Exper. Biol. & Med. 
77: 769, 1951). It was subsequently shown that this 
increase is a direct effect of the alloxan and not 
the accompanying diabetic state (Bass et al. 
J. Pharmacol. & Exper. Therap. 107: 478, 1953). In 
these animals the P® uptake and turnover rate 
of the liver DNA was shown to be reduced 50% 
(DieRMEIER et al. Federation Proc. 12: 316, 1:53). 
In a further attempt to determine the possible 
mechanism of action of the alloxan in produ ing 
the increased DNA/nucleus the DNA was !':c- 
tionated as described by Bendich (Exper. (‘ell 
Research Suppl. 2, 182, 1952) and the P® up‘.ke 
determined on the two fractions (DNA: ad 
DNA2). In our animals (growing rats, 180 /20 
gm) a detectable amount of DNA, was prese!' iD 
the livers of control animals. This fraction 
increased approximately 12-fold in the allo» :n- 
treated rats whereas the DNAg fraction did :0t 
change. The P® uptake as measured 6 hr. a! °r 
P® administration was the same in the D\ \1 
and DNA: fractions. However, the uptake \: 
reduced by approximately 50% in both types of 
DNA from the alloxan animals as compared ‘io 
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‘he controls. The probable significance of the 
results will be discussed. (Supported by a research 
vrant C-1311(C3) from The Natl. Insts. of Health, 
PHS.) 


1148. Cardiac effects of N-(4-methoxybenzyl) 
isoquinolinium chloride (WIN 2173). JoserH 
R. DrPauMa AND Brian A. Cooxson.* Div. of 
Pharmacology, Hahnemann Med. College, Phila- 
delphia, Pa. 

It was found that N-(4-methoxybenzyl) iso- 
quinolintum chloride (WIN 2173) raised the 
threshold of electrically-induced atrial fibrillation 
in the cat 214% on the average. Concurrent trials 
with quinidine raised the threshold only 69%. On 
intravenous injection in humans with normal 
hearts, WIN 2173 accelerated the heart rate at 
the same time causing a relative increase in the 
Q-T interval. Therapeutic trials in various 
arrhythmias were disappointing for the drug in 
this instance was not as active as quinidine. 
However, sinus rhythm was restored in one case 
of atrial fibrillation and in another instance 
supraventricular tachycardia was arrested. These 
cases were of particular interest because of the 
marked acceleration of heart rate prior to the 
restoration of sinus rhythm. A clue to the.mecha- 
nism of action of WIN 2173 was afforded by the 
finding that it was capable of restoring the beat 
of the heart in the bradycardia and asystole of 
severely hypothermic dogs. Here the results were 
comparable to vagotomy but much more pro- 
nounced and prolonged. It is of considerable 
interest that atropine in doses larger than 0.8 mg 
was incapable of affecting the bradycardia and 
indeed appeared to antagonize the action of WIN 
2173. It is suggested that WIN 2173 belongs to the 
ganglionic blocking-curare group of drugs since 
the action of these drugs in hypothermia and upon 
isolated heart muscle is similar, 


1149. Effects of monofluoroacetic, 4-fluoro- 
butanoic and 6-fluorohexanoic acids on 
fatty acid and Krebs cycle oxidations. 
A. M. Domtneuez,* F. E. Sarpeman, H. R. 
MAHLER AND HELEN Hirt.* Dept. of Pharma- 
cology, and Toxicology, Med. School, and Inst. 
jor Enzyme Research, Univ. of Wisconsin, 
Vadison. 

'-Fluorobutanoic (FB) and _ 6-fluorohexanoic 
(F11) acids are approximately 500 times more 
poient than monofluoroacetic acid (FA) in 
inhibiting the accumulation of p-aminohippurate 
by the renal cortical slice of the rabbit (Dom1n- 
GUiZ AND SHIDEMAN, Federation Proc. 11: 339, 
1952). These results suggested the possibility of a 
dilisrent and more sensitive site of action for the 
hig ver fluorinated fatty acids (FB and FH) than 
tha: proposed by Peters et al. (Nature 171: 1111, 
195:) for FA. To test this hypothesis a com- 
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parative study of the effects of the 3 mono- 
fluorinated fatty acids (FA, FB, FH) on the 
oxidation of various substrates by the cyclo- 
phorase system of Green et al. (J. Biol. Chem. 172: 
389, 1948) was made. In the presence of 1.78 X 
10-‘m FB or FH the oxidation of butyrate, 6-hy- 
droxybutyrate, acetoacetate, acetate, pyruvate, 
citrate, a-ketoglutarate, succinate, fumarate, 
L-malate or oxaloacetate was significantly in- 
hibited (36-83%). A 1000-fold greater concentra- 
tion (0.178 m) of FA was required to produce a 
comparable degree of inhibition. Further experi- 
ments were performed to determine the effect of 
FA and FB on the acetate and fatty acid activating 
enzymes, respectively. The nitroprusside assay 
described by Mahler et al. (J. Biol. Chem. 204: 
453, 1953) was employed to measure the amount 
of reduced coenzyme A (CoASH) remaining at 
the end of the period of incubation. In a complete 
system (fatty acid activating enzyme, butyrate, 
ATP, Mg*+, CoASH, KBH,, buffer) 5 X 10-‘m FB 
did not interfere with the formation of butyryl 
CoA. However, in the absence of butyrate, FB 
was activated but only about 44 as rapidly as 
was butyrate. Comparable results were obtained 
with FA and the acetate activating enzyme 
system. On the basis of these data and the known 
actions of FA, it is suggested that the higher 
fluorinated fatty acids, i.e., FB and FH, inhibit 
some phase of fatty acid oxidation subsequent to 
initial activation but prior to condensation of 
acetyl CoA with oxaloacetate. 


1150. Absence of hepatic toxicity of ethyl 
vinyl ether. Wiiu1AM H. L. Dornerre (intro- 
duced by O. 8. OrtH). Dept. of Anesthesiology, 
Univ. of Wisconsin Med. School, Madison. 

To determine whether repeated ethyl vinyl 
ether (EVE) (Vinamar, Ohio Chemical & Surgical 
Equipment Co.) anesthesia is as hepatotoxic as 
divinyl ether anesthesia, 6 dogs were each given 8 
1-hr. periods of deep inhalation anesthesia with 
EVE. Anesthesia was induced and maintained 
with the open technique. ,indotracheal tubes and 
insufflation of oxygen (1 l/min.) under the open 
mask were employed to preclude hypoxia. The 
dogs were anesthetized at weekly intervals and 
sacrificed after each had received EVE 8 times. 
Control liver biopsies were taken by laparotomy 
during the initial anesthesia, and liver, kidney, 
heart and lung specimens removed at the termina- 
tion of the experiment. No pathologic changes 
were demonstrated. Some of the animals lost 
weight during the experiment, but otherwise 
appeared healthy. Clinical studies using liver 
function tests before and after anesthesia are in 
progress. 


1151. Enzymatic hydrolysis of acetylcholine 
and other esters by tissues from x-ir- 
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radiated animals. JoHN DovuLL aNnp Opa K. 

Cummines.* USAF Radiation Lab., and Dept. of 

Pharmacology, Univ. of Chicago, Chicago, Ill. 

Previous studies in this laboratory have demon- 
strated that following lethal and sublethal doses 
of x-irradiation, cholinesterase activity is de- 
creased in liver and ileum, increased in spleen 
and thymus glands and unchanged in brain, heart, 
skeletal muscle and submaxillary glands of rats. 
Measurements of pseudocholinesterase and true 
cholinesterase activity of tissues from x-irradiated 
animals indicated that although lethal doses of 
x-ray had no effect on the true cholinesterase of 
any of the tissues studied, lethal and sublethal 
doses of x-ray produced marked changes in the 
pseudocholinesterase activity of liver, ileum, 
spleen and thymus glands of rats. Following these 
observations measurements of the ability of livers 
from normal and x-irradiated rats to hydrolyze 
other esters were made using 0.3 m ethyl! acetate, 
ethyl salicylate, ethyl lactate, ethyl propionate 
and methylsalicylate as substrates. No significant 
difference was observed in hydrolysis of these 
esters by the livers of normal and x-irradiated 
rats. It therefore appears that the effect of 
x-irradiation on the enzymatic hydrolysis of 
acetylcholine and benzoylcholine is not an indica- 
tion of a general effect by x-ray on esterases. 
Detailed studies on the decrease in the cholin- 
esterase activity of the liver following x-ir- 
radiation revealed a sex difference in response with 
the change being noted only in the livers of female 
rats. Studies have therefore been conducted to 
determine whether the sex hormones are capable 
of modifying the effects of x-irradiation on 
cholinesterase activity of the tissues of rats and 
other animals. 


1152. Effects of parathyroid extract on the 
bone lesion induced by beryllium com- 
pounds. Wiiu1am L. Downs,* Euuiotrr A. 
MayYNARD AND Haroutp C. Hopce. Dept. of 
Radiation Biology, Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
Weanling albino rats fed a diet containing 2.4% 

beryllium sulphate tetrahydrate for a period of 1 

mon. develop a zone of hyperossification in the 

region of most active bone growth. This same 
lesion can be observed in weanling rats following 
the intraperitoneal administration of an aqueous 
suspension of beryllium oxide (2 gm/kg body 
weight). The daily intraperitoneal administration 
of 40 USP units of parathyroid extract (PE) 
(total dose, 1020 vu) failed to prevent or modify 
the simultaneous development of the beryllium- 
induced bone lesion following a single intra- 
peritoneal injection. In this experiment the 
beryllium content of the bone was found to be 
significantly lower in the group of rats treated 
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with PE (12 wg Be/gm ash) than in the contro] 
group that received only beryllium oxide (25.2 
ug Be/gm ash). The daily intraperitoneal ad- 
ministration of 100 u PE (total dose, 5200 v) did 
not cause resorption of the spongy bone laid down 
during the period of ingestion of a diet containing 
2.4% beryllium sulfate. Massive single doses 
(1000 USP units) of PE failed to induce resorption 
of the spongy bone which was laid down following 
the intraperitoneal administration of an aqueous 
suspension of beryllium oxide 12-238 days previ- 
ously. 


1153. Possible relationship between action of 
digitalis on oxygen consumption and 
acetyl choline turnover. Cuara E. Dunn,* 
WiuiiaMm C. HoLLaAnp AND MARGARET E. GREIG. 
Dept. of Pharmacology, Vanderbilt Univ. School 
of Medicine, Nashville, Tenn. 

We have observed, as have others, that the 
addition of Lanatoside C (5 X 10- m) to actively 
respiring slices of guinea pig ventricle produces a 
stimulation of respiration, followed by an in- 
hibition. This biphasic response has been found to 
be accompanied by a loss of K from the slice. 
Under conditions where Lanatoside C produces 
these effects on respiration and K migration, it 
also stimulates the hydrolysis of acetylcholine. It 
is possible to decrease the rate of K loss from the 
cell in several ways; e.g., by increasing the K in 
the medium, or by the addition of certain sub- 
stances such as tetraethyl ammonium, ammonium 
chloride, etc. Such a decrease in K loss is paralleled 
by the absence or decrease of effect of Lanatoside 
C on respiration and on acetylcholine hydrolysis. 
It would appear from these observations that the 
cardiac glycoside may produce its effect by 
altering the rate of turnover of acetylcholine, 
which in turn alters the permeability of the 
cardiac cell to potassium, which in some yet 
undetermined fashion alters cellular respiration. 


1154. Effect of Serpasil (reserpine) on moneys 
(motion picture). ALFRED E. Ear, Rus "LL 
C. DrpsLe anp Rosert D. Wor (introd:ced 
by A. J. Prummer). Research Dept., ‘iba 
Pharmaceutical Products, Inc., Summit, N. ‘. 
Serpasil exerts a profound sedating effec on 

monkeys following single parenteral or oral «: :¢s. 

This effect differs from that produced by | :r- 

biturates in that the animal is rendered ss 

active to a point where he may sleep, but ca be 
aroused at will. Substantially increasing the se 
will enhance the effect in duration only. ( ™- 
parison of the effect of Serpasil with tha of 
sodium pentobarbital on the intact monke. is 
demonstrated. The monkey receiving Ser) sil 

shows a loss of fear and antagonism within a },, 0. 

following injection. In 1 hr. there is character: tic 

sedation which is maintained for 6-8 hr., follo. ed 
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hb» gradual recovery in 24 hr. When disturbed, the 
a parently sleeping monkey shows a fully co- 
© linated response and will even partake of food, 
wiile the barbiturate-treated animal is either 
b ought to a state of anesthesia, or, at a lower 
d: se level, exhibits uncoordinated activity indi- 
ce: ing detachment from his environment. Whereas 
S-rpasil affects the response of the monkey to 
environmental stress in degree only, the bar- 
biiurate-sedated monkey’s response to stress is 
noi only altered, but may be eliminated com- 


pletely. 


1155. Microbiological studies of azaserine. 
JoHN Exnruicu, Georce L. Correy, ARTHUR B. 
HiLLEGAS, MinprREp P. KnupsEeN, Harowp J. 
JKXOEPSELL AND JULIAN E. Oyaas (introduced by 
C. V. WINDER). Research Labs. of Parke, Davis & 
Co., Detroit, Mich. 

A Streptomyces has been reported to produce 
submerged culture filtrates markedly active 
against Crocker mouse sarcoma 180 and against 
certain micro-organisms, and from these filtrates 
a crystalline substance was isolated which proved 
to be 0-diazoacetyl-L-serine and was assigned the 
name azaserine (Stock et al.; ExuRuicn et al.; 
Bartz et al. Nature, in press). Fermentation 
studies were based largely on an assay employing 
a yeast, Kloeckera brevis. A low order of carbo- 
hydrate dependence and increase in ammonia 
nitrogen throughout the period of antibiotic 
accumulation suggest that proteins are the 
principal source of energy. Antibiotic potency rose 
rapidly during the latter part of the period of 
active growth, then fell precipitously while 
growth continued at a slower rate. Among the 
organisms tested for susceptibility to crystalline 
azaserine, the more sensitive species included the 
rickettsia of epidemic typhus and the meningo- 
pheumonitis virus in embryonated eggs; the 
virulent human H37Rv strain of tubercle bacillus 
in vitro but not in mice; several species of Clostri- 
dium, Phycomyces blakesleanus, several yeasts 
(the most sensitive of which was Saccharomyces 
globosus), Armillaria mellea, Candida monosa, 
Aspergillus fumigatus, and Endamoeba histolytica, 
all ‘n vitro; and Plasmodium lophurae in chicks. 


115... Effeet of epinephrine on anaerobic or 
indoacetate-treated rat’s diaphragm. 
“\DNEY ELLIS AND SiByL Beckett.* Dept. of 
l’armacology, Temple Univ. School of Medicine, 
liladelphia, Pa. 
e directly-stimulated, isolated diaphragm of 
the rat will contract for many hours under 
ana robie conditions when the muscle is bathed 
in ], “ebs-bicarbonate solution at a temperature of 
27°. Under these conditions, the positive 
ino! opie effect of epinephrine on the anaerobic 
dia} :ragm was readily demonstrable. This 
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observation indicated that oxidative metabolism 
was not essential for the action of epinephrine. 
When the diaphragm was treated with sodium 
iodoacetate at 27°C, the degree of inhibition of 
glycolytic activity was estimated by the rapidity 
with which the muscle failed when the muscle was 
placed under anaerobic conditions. The positive 
inotropic effect of epinephrine was observed in 
aerobically-maintained muscles in which the 
Embden-Meyerhof glycolytic chain appeared 
completely inhibited. Since Bloom and Stetten 
(J. Am. Chem. Soc., 75: 5446, 1953) have demon- 
strated that the Embden-Meyerhof glycolytic 
pathway is the only major pathway for the 
oxidative catabolism of glucose in the rat’s 
diaphragm, the effectiveness of epinephrine on the 
iodoacetate-treated diaphragm indicated that the 
action of epinephrine was not dependent upon 
energy derived from carbohydrate metabolism. 
These results extend to mammalian striated 
muscle our previous observations on amphibian 
cardiac muscle. We have observed previously 
that epinephrine and certain closely related 
sympathomimetics elicit their positive inotropic 
effects on the rat’s diaphragm at the same concen- 
trations as were necessary to produce their 
glycogenolytic effects. The apparent conflicts 
between these earlier findings and the observations 
recorded above will be discussed. (Supported by a 
grant from the Natl. Insts. of Health, PHS.) 


1157. Hereditary factors in voluntary choice 
of alcohol in hamsters. G. A. EMErson, 
Joun D. ArcHER* AND JoE B. Nasu.* Univ. of 
Texas Med. Branch, Galveston. 

Genetic influences on voluntary intake of 10% 
alcohol have been noted in white mice by Mirone 
(Quart. J. Stud. Alc. 13: 365, 1952), and in white 
rats by Mardones et al. (ibid., 14: 1-2, 1953). 
Such evidence supports, in part, the genetotrophic 
concept of chronic alcoholism (WILLIAMs, Quart. 
J. Stud. Alc. 7: 567-587, 1947). Since the mean 
daily intake of, and mean voluntary preference for 
10% alcohol are generally much greater in 
hamsters maintained on a diet adequate in vitamin 
B complex than in white rats maintained on a diet 
inadequate in these factors, use of hamsters makes 
possible studies of inheritance of tendencies 
toward high levels of alcohol intake. Fertility in a 
colony of hamsters voluntarily ingesting large 
daily volumes of 10% alcohol did not diminish 
during 2 yr. Organ wt/body wt. ratios of newborn 
hamsters sampled from litters of hamsters of 
varying alcohol intake did not differ significantly 
among themselves, or show appreciable changes 
from those of litters of hamsters not given access 
to 10% alcohol. Filials of brother-sister matings, 
to F;, and a larger group of F; matings show no 
correlation of voluntary intake of 10% alcohol of 


y= 
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parents and offspring, although one male mated 
with several females of varying preference for 
alcohol sired offspring in which both male and 
female siblings show preferences correlated with 
the preference of the female parents. If genetic 
influences are active in determining alcohol 
preference, they are complex, in hamsters. 


1158. Distribution, fate and excretion of 
pentylenetetrazol. Don W. Espiin,* Drixon 
M. Woopsury AnD Louis 8. Goopman. Dept. of 
Pharmacology, Univ. of Utah College of Medicine, 
Salt Lake City. 

The distribution, fate and excretion of pentyl- 
enetetrazol (Metrazol) in rats have been studied 
by means of radioactive Metrazol made from 
2-C'4-cyclohexanone. Metrazol was partially 
purified by quantitative chemical extraction and 
final purification was achieved by paper chroma- 
tography. The chromatographic method permits 
identification of Metrazol and its radioactive 
products. After a single intravenous injection 
Metrazol is rapidly distributed through all body 
tissues. The concentrations of unchanged Metrazol 
in plasma, liver, muscle and brain decrease 
rapidly. However, during the first few hours after 
injection the total radioactivity of the liver 
increases, as a product of Metrazol is temporarily 
stored in this organ. Excretion of the radioactive 
compounds is essentially complete in 48 hr. 
Exhaled carbon dioxide contains insignificant 
amounts of radioactive carbon. About 5% of the 
radioactivity is accounted for in feces. The major 
route of excretion is the kidney; approximately 
75% of the injected Metrazol can be accounted 
for in urine collected over a 48-hr. period. Only a 
single compound appears in significant amounts 
in the urine. Chromatographic evidence indicates 
that this excretion compound is Metrazol. The 
rate of excretion does not parallel the plasma level 
of Metrazol but reaches a peak 4 hr. after in- 
jection. The alteration, storage and excretion of 
Metrazol will be discussed. (Supported by grants 
from Natl. Insts. of Health, PHS, and Bilhuber- 
Knoll Corp.) 


1159. Cardiac output and related hemo- 
dynamics during Cyclopropane anesthesia 
in humans. B. E. Etsten,* H. F. RHEIn- 
LANDER,* R. N. Reynouips* anv T. H. Lt. Depts. 
of Anesthesiology and Surgery, Tufts College 
Med. School, Pratt Diagnostic and New England 
Center Hosp., Boston, Mass. 

Thirteen subjects were studied during the 
surgical levels of Cyclopropane anesthesia. The 
blood Cyclopropane concentration and the EEG 
pattern were obtained to determine the levels of 
anesthesia. The following were measured: cardiac 
output (modified dye dilution method), brachial 
artery pressure, pulmonary artery pressure, 











Volume 12 


arterial oxygen, carbon dioxide content, and pu. 
Each subject served as his own control; the 
percentage values given are the means of the 
changes in each subject. The following changes 
were observed during light surgical anesthesia 
(blood Cyclopropane concentration, 10 + 5mg%: 
1) Cardiac index decreased 22% (P < 0.01); 
this finding of a reduction in cardiac output 
during Cyclopropane anesthesia is not in agree- 
ment with that of other investigators (RoBBINs 
AND Baxter, J. Pharmacol. & Exper. Therap., 62: 
179, 1988; Prime AND Gray, Brit. J. Anesthesia 
24: 101, 1952). 2) Total peripheral resistance 
increased 56% (P < 0.01). 3) No significant 
changes in intrathoracic blood volume (P > 0.05), 
pulmonary blood volume (P > 0.5), and stroke 
volume (P > 0.05) were noted. 4) Systemic blood 
pressure increased 14% (P < 0.01). &) Pulse rate 
decreased 17% (P < 0.01). These findings indicate 
that the disproportionate increase in total 
peripheral resistance is the primary factor re- 
sponsible for the decrease in cardiac output 
during Cyclopropane anesthesia in humans. 
(Supported by a research grant from the Natl. 
Insts. of Health, PHS.) 


1160. Procaine block of fiber groups in various 
nerves. G. M. Everett anp J. EB. P. Toman. 
Dept. of Pharmacology, Abbott Labs., and Psycho- 
somatic and Psychiatric Inst., Michael Reese 
Hosp., Chicago, Ill. 

A previous communication (G. M. EveretTr 
AND J. 8S. GoopsELL J. Pharmacol. & Exper. 
Therap. 106: 385, 1952) reported the greater 
resistance of C than A fibers of mammalian vagus 
nerve to complete block by procaine. Further 
oscilloscopic recordings have been made in 150 
nerves from rabbits, cats, guinea pigs and frogs, 
including vagus, phrenic and sciatic, with toiul 
and partial immersion in Ringer solution con- 
taining 0.05-1% procaine. Generally the <di'- 
ferences in the vulnerability of various filr 
groups to procaine are small, and complete block 
of one group is associated with partial block of 
the others. The rate of decline is often equal ior 
A and C groups until more than 50% block !:::s 
occurred. B fibers are the most sensitive »”1 
consistently block first. In sciatic, total block «f 
C fibers usually precedes the A group, while in t':° 
vagus total block of A typically occurs before ‘ . 
Procaine block was invariably associated wi‘) 
increased thresholds in all fiber groups. Dispersi 
was most noticeable in C fibers. After washii 4 
with Ringers, recovery (to at least 75% of init: l 
spike height) was slower than blocking time. T!’ 
group most resistant to block was invariably t!” 
first to recover. This precludes an explanation 'f 
differential block based on diffusion rates. The © 
studies do not support the older concepts of ner’ ° 
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block based on fiber size. It follows that observa- 
tions on the sequence of block of various sensory 
modalities do not give direct evidence regarding 
the type and size of fibers involved. 


1161. Effects of sympathomimetic amines on 
pulmonary circulation. Paut L. Ewrne, 
GreorGeE ATKINSON* AND Lioyp D. SEAGER. 
Dept. of Physiology and Pharmacology, Univ. of 
Arkansas School of Medicine, Little Rock, Ark. 
Dogs anesthetized with barbiturate, vagoto- 

mized and on artificial respiration with open 

chest were cannulated to record systemic and 
pulmonary arterial and venous pressures and the 
pulmonary venous outflow from one lobe. Changes 
produced by intravenous administration of 
epinephrine, arterenol, metahydroxypropadrine, 
methoxamine, methamphetamine and methyl- 
aminoisooctene were recorded. With the rise in 
systemic arterial pressure (SA) after epinephrine, 
the pulmonary arterial pressure (PA) increased, 
the pulmonary venous pressure (PV) decreased 
while the systemic venous pressure (SV) changes 
were variable. Arterenol gave effects indistin- 
guishable from those of epinephrine. Meta- 
hydroxypropadrine differed only in causing a more 
prolonged action and a more frequent decrease in 

SV. Methoxamine caused little change in PA or 

SV and usually a slight decrease in PV. 

Methamphetamine with first dosage gave an 

increase in SA or PA with a decrease in PV and 

SV. With tachyphylactic fall in SA, the PA may 

either increase or decrease slightly, SV increased 

and PV usually increased slightly. The first dose 
of methylaminosooctene gave an increase in SA, 

PA and SV, a decrease in PV. With the fall in SA 

on repeated doses of this compound the PV 

increased, PA increased or decreased slightly 


while SV remained unchanged or increased slightly . 


to moderately. Changes in pulmonary venous 
outflow against constant resistance appeared to be 
related primarily to changes in PA only, indicating 
little significant effect of these drugs on the 
pulmonary vascular tree. (Aided by a grant from 
the Natl. Insts. of Health.) 


1162. Influence of substrates and inhibitors 
on transport of tetraethyl-ammonium: ion 
in renal slices. A. FARAH AND B. RENNICK. 
Depts. of Pharmacology and Physiology, State 
Univ. of New York, Upstate Med. Center, 
Syracuse. 
Tetraethyl ammonium (TEA) ion is secreted by 

‘he dog, and chicken kidney (RENNICK et al. 
Pharmacol. & Exper. Therap., in press). It was 

‘us of interest to determine the ability of dog 

‘onal slices to concentrate TEA. Under our 

experimental conditions the slice medium ratio 

(5/M ratio) for TEA was found to be about 5.5 

i: the absence of added substrate. Addition of 
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0.001-0.01m acetate, pyruvate, lactate, butyrate 
or a ketoglutarate produced only a slight stimula- 
tion (about 20%), while these same substrates 
increased the p-aminohippurate S/M ratio by 50 
to 200%. Both TEA and PAH uptake were 
markedly depressed by anoxia or by cyanide. 
Thus an aerobic process is necessary for the 
transport of both these substances. On the other 
hand, fluoroacetate and malonate markedly 
depress PAH transport but had only slight effects 
on TEA transport. It is thus likely that the 
Krebs cycle is operative in PAH transport, but is 
of lesser importance for TEA transport. It is 
probable that an energy pathway other than the 
Krebs cycle supplies the major energy for TEA 
transport. TEA transport’ is inhibited by 
Priscoline and it is probable that this Priscoline 
inhibition is of the competitive type. N methyl 
nicotinamide does not depress the TEA S/M 
ratio. (Supported by a research grant A-316(R) 
from the Natl. Inst. of Arthritis and Metabolic 
Diseases, PHS.) 


1163. Nonutilization of substrates by testicu- 
lar tissues with Furadroxyl-induced 
spermatogenic arrest. R. M. FEATHERSTONE, 
FRANCES WELDEN* AND W. O. NE tson.* Depts. 
of Pharmacology and Anatomy, College of Medi- 
cine, State Univ. of Iowa, Iowa City. 

It has been noted that the testes of animals 
receiving the nitrofuran Furadroxyl! orally were 
similar to those of patients suffering sperma- 
togenic arrest! (NELSON AND STEINBERGER, Anat. 
Rec. 112: 367, 1952). Studies on these animal 
tissues (Pau et al. Endocrinology 53: 585, 1953) 
indicate an interference with glucose utilization 
in the terminal oxidative stages which is reversible 
upon elimination of Furadroxyl from the diet. 
Month-old rats were fed Furadroxy! (0.75 gm/kg 
diet) for 30 days. At this level, testes were ap- 
proximately 14 control size, spermatogenesis was 
arrested at primary spermatocyte stage, but body 
weight was unaffected. O2 consumption of testicu- 
lar tubules from these rats was measured in micro 
Warburg vessels using approximately 25 mg 
tissue/flask so that conditions for these experi- 
ments could be duplicated with human material. 
Addition of pyruvate or a-ketoglutarate to the 
medium did not raise O2 consumption above 
endogenous level. When Furadroxyl was removed 
from the diet, the substrate stimulation gradually 
returned to control levels, the rate being com- 
parable to rates of recovery of testicular weight 
and resumption of spermatogenetic activity. 
Attempts to protect the testes or increase their 
recovery rates with dietary supplements or 
estradiol therapy will be described, as well as 
results of adding coenzymes to the reaction in 


vitro. Preliminary experiments with human 
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testicular tubules taken at biopsy show a similar 
lack of pyruvate stimulation in the condition of 
spermatogenic arrest but normal stimulation with 
tissue showing normal spermatogenesis. 


1164. Diffusion anoxia during recovery from 
nitrous oxide-oxygen anesthesia. RAYMOND 
Fink, 8. L. CarpentTeR anp D. A. Houapay 
(introduced by E. M. Papper). Dept. of Anes- 
thesiology, Columbia Univ., College of Physicians 
and Surgeons, and Anesthesiology Service, 
Presbyterian Hosp., New York City. 

As a result of the high solubility of nitrous 
oxide in tissues and blood, more than 25 1 of this 
gas may accumulate in the body during nitrous 
oxide-oxygen anesthesia. It appeared possible 
that elimination of this considerable volume of 
gas during recovery might occur at a rate suf- 
ficient to significantly lower the partial pressure 
of oxygen in the alveoli. Measurements of arterial 
oxygen saturation were made on 8 human subjects 
undergoing nitrous oxide-oxygen anesthesia, by 
means of an ear oximeter, or by analysis of arterial 
blood samples. After the subjects began to 
breathe room air, the oxygen saturation fell by 
3.5 to 11% (average fall 7%), and remained below 
norma! for more than 10 min. In 3 of these subjects 
both the inspired and expired volumes were 
measured continuously with Tissot spirometers. 
It was found that in the first 10 min. of recovery 
the expired volume exceeded the inspired volume 
by an average of 12%, the maximum difference of 
17% occurring near the start of this period. It is 
concluded that during recovery from nitrous 
oxide-oxygen anesthesia, the diffusion of nitrous 
oxide from the blood into the alveoli causes an 
appreciable degree of anoxia. This may contribute 
to the development of clinical complications of 
anoxemia. 


1165. Effect of chlorpromazine on_ heart 
muscle, and its influence on the inotropic 
action of three sympathomimetic amines. 
Murray FINKELSTEIN, WILLIAM A. SPENCER, 
Cari 8S. HAMMEN AND S. N. ALBERT (introduced 
by Pavut K. Situ). Radioisotope Unit, VA 
Center, Martinsburg, W. Va., and Depts. of 
Surgery and Anesthesiology, George Washington 
Univ. School of Medicine, Washington, D.C. 
Recent studies in this laboratory have demon- 

strated that chlorpromazine inhibits the effects of 

epinephrine, /-nor-epinephrine and N-isopropyl- 
nor-epinephrine on the electrocardiogram, heart 
rate and blood pressure of dogs and cats, and that 
it protects them from hydrocarbon-epinephrine- 
induced ventricular fibrillation. The present 
investigation is an attempt to delineate the mode 
of action of chlorpromazine employing the cat 
heart papillary muscle technic of Cattell and 
Gold. Chlorpromazine in concentrations of 0.1- 
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0.5 mg/100 ml of bathing fluid produced a re- 
versible negative inotropic action resulting in 
approximately 40-60% reduction in the contractile 
force. Similar concentrations produced a decrease 
in the irritability of heart muscle as indicated by 
approximately 100-300% increase in the threshold 
voltage required to drive the muscle. Chlor- 
promazine concentrations of 0.1-0.25 mg% caused 
depression of automaticity and approximately 
50% reduction in the positive inotropic action 
produced by epinephrine, /-nor-epinephrine and 
N-isopropyl-nor-epinephrine. Concentrations of 
0.4 and 0.5 mg% were completely protective. The 
inhibitory actions of chlorpromazine were re- 
versible. 


1166. Hemodynamic effects of ether anes- 
thesia and surgery in man. GRANT FLETCHER 
AND JOHN W. PENDER (introduced by Rocer W. 
Rip.ey). Mayo Fndn. and Mayo Clinic, Rochester, 
Minn. 

Continuous photokymographic records of 
arterial oxygen saturation, radial artery and 
central venous pressure were made in 11 patients 
undergoing ether anesthesia and abdominal or 
thoracic surgery. Cardiac output by the dye 
dilution method and arterial pH were measured 
prior to and during the first, second and third hr. 
of anesthesia and surgery. The cardiac index of 4 
patients in the first hr. of anesthesia increased an 
average of 60% above the preanesthetic mean of 
3.0 1/min/m?, and remained significantly elevated 
in the second hr. (+33%). Cardiac output of 7 
patients during the first hr. decreased an average 
of 23% below the preanesthetic mean of 3.9 
1/min/m?, and remained below the resting leve! 
by 29% in the second and 25% in the third hr. A 
rise in cardiac index in the first hr. was related to 
the occurrence of a marked excitement stag: 
during induction. Pulse rate varied in direc 
proportion to the change in cardiac outpu' 
Systolic blood pressure decreased significant]; 
the degree being more closely related to chang 
in cardiac output than to peripheral resistanc: 
Central venous pressure rose in all patients in t! 
first 10 min. of anesthesia, independent of chang: 
in cardiac output. Venous pressure remaine 
elevated by a mean of 9 mm Hg during the firs 
hr., 5 during the second and 9 during the thir« 
above the preanesthetic mean value of 5 mm Hy 
Decreases in arterial pH were associated wit 
significantly greater elevations of central venou 
pressure. 


1167. Comparison of hydrolysis of acetyl 
choline, benzoylcholine, succinylcholine 
and procaine in human plasma. Francis I 
Fouves, Davip L. Davis* anp Sypney F 
SHanor.* Dept. of Anesthesia, Mercy Hosp., an 
Section on Anesthesiology, Dept. of Surgery 
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Univ. of Pittsburgh School of Med., Pittsburgh, 

Pa. 

A statistically significant sex variation in the 
hydrolysis rate of procaine in human plasma was 
previously reported (Davis et al. Federation 
Proc. 12: 315, 1953). Although the hydrolysis of 
procaine in plasma had been attributed by Kalow 
(J. Pharmacol. & Exper. Therap. 104: 122, 1952) 
to cholinesterase, other workers using acetyl- 
choline substrate found little or no sex variation 
in the activity of this enzyme. It was also ob- 
served that whereas the hydrolysis rate of acetyl- 
choline was as great or greater, the hydrolysis 
rate of procaine was 8-10 times slower in horse 
plasma than in human plasma (AVEN et al. Feder- 
ation Proc. 12: 299, 1953). These findings sug- 
gested either a qualitative species variation of 
plasma cholinesterase or the presence of more 
than one cholinesterase in mammalian plasmas, 
only one of which, abundant in human plasma, 
hydrolyzes procaine at an appreciable rate. To 
obtain further information on this problem the 
hydrolysis of acetylcholine, benzoylcholine, suc- 
cinylcholine, and procaine was studied in 16 
human plasmas and also in a human plasma 
cholinesterase concentrate, ‘‘Cholase.’? The 
hydrolysis rates of the first 3 substrates, meas- 
ured by Hestrin’s colorimetric method, and that 
of procaine determined by ultra-violet spectro- 
photometry showed no parallelism with one 
another in various plasmas. Furthermore the 
hydrolysis rate of procaine in ‘‘Cholase’’ was 
relatively slower than that of the other sub- 
strates. These findings furnish further indirect 
evidence in favor of the assumption that either 
more than one esterase, capable of hydrolyzing 
acetylcholine, is present in mammalian plasmas 
or that marked qualitative differences exist not 
only between plasmas of different mammalian 
species, but also between the individual plasmas 
of the same species. 


1168. Toxic and antagonistic effects of short- 
acting sympathominetic amines’ = and 
pentobarbital on cardiovascular system in 
dogs. JAMES G. Foutks, WILLIAM MartTIN, J. 
BuiatrR FULTON AND Epwin E. DANIEL (intro- 
duced by Louis 8. GoopMan). Dept. of Pharma- 
cology, Univ. of British Columbia, Vancouver, 
Canada. 

In intact dogs artificially respired, the infusion 
f 100-150 mg/kg of Pentobarbital (PB) at a rate 
‘{ 3 mg/kg/min produces complete cardiovascu- 
ww failure. The dose required to produce this 
‘fect can be increased to about 600 mg/kg by 
he simultaneous infusion of /-nor-epinephrine 
NE) at a variable rate. Terminally, rates of NE 
ifusion of 18-36 wg/kg/min are required in order 
‘0 prevent hypotension. These results are not 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


355 


modified by adrenergic blockade. The ultimate 
failure of this antagonism is fulminating and is 
accompanied by progressive bradycardia. Even- 
tual cardiac arrest is due to failure of impulse 
initiation, the negative inotropic action of PB 
being completely antagonized by NE. Essentially 
similar antagonistic effects upon cardiac output 
and heart rate have been observed in the canine 
heart-lung preparation. The average lethal dose 
of NE alone is markedly greater than the average 
dose which fails to further antagonize the cardio- 
vascular toxicity of PB. The dose of NE produc- 
ing fatal cardiovascular collapse varies from 1.5 
to 14 mg/kg at infusion rates of 18-36 ug/kg/min. 
Smaller animals (5-10 kg) are more resistant. 
Much larger doses of NE are without deleterious 
effect upon the isolated heart-lung. The lethal 
effect of NE in intact dogs can be prevented by 
adrenergic blockade. In contrast, isopropyl nor- 
epinephrine (INE) usually does not produce 
lethal cardiovascular effects in intact animals 
receiving up to 56 mg/kg at comparable rates of 
infusion. In the isolated heart-lung INE is 
equally effective and 2-6 times more potent than 
NE in antagonizing the depressant effect of PB. 
However, in the intact respired animal, INE is a 
considerably less effective antagonist to PB 
lethality. 


1169. Chronic intoxication of dogs with 
sodium barbital (motion picture). H. F. 
FRASER AND H. Ispeuu. Natl. Inst. of Mental 
Health Addiction Research Center, PHS Hosp., 
Lexington, Ky. 

Sixteen male and female dogs received orally 
once daily 106-168 mg/kg sodium barbital for 216- 
337 days. All dogs were started at lower doses 
but rapidly increased within 2-3 wk. to the maxi- 
mum dose which each animal could safely main- 
tain. One dog died during the intoxication phase; 
others were healthy throughout, except for in- 
toxication. Following abrupt withdrawal, 14 
animals had 2-29 grand mal convulsions and the 
group had 159 convulsions. The first convulsion 
occurred from 2-5 days after stopping sodium 
barbital. Eleven dogs showed varying degrees of 
very abnormal and bizarre behavior (apprehen- 
sion, fear, lack of recognition of attendants, and 
behaving as if reacting to nonexistent animals by 
growling, snarling, biting, and sexual acts with- 
out any appropriate stimulus to evoke any of 
these responses). One dog died from pneumonia 
in early abstinence, 1 died after the 29th convul- 
sion, all others recovered rapidly in about 2 
wk., except that several showed excessive sexual 
interest for several months. The findings were 
confirmed in another experiment using 13 dogs. 
This study confirms the work of Seevers and 
Tatum in dogs and shows that the entire picture 
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of barbiturate withdrawal in humans may be re- 
produced in experimental animals. 


1170. Characterization of a bound form of 
morphine in human urine. JAMEs M. Fvst- 
motTo* anp E. Leona Way. Dept. of Pharma- 
cology and Exptl. Therapeutics, School of 
Medicine and College of Pharmacy, Univ. of 
California, San Francisco. 

A small quantity of bound morphine has been 
characterized following its recovery from the 
urine of an individual attempting suicide. The 
total morphine concentration in the urine, when 
analyzed by a method previously reported 
(Fustmoto, J. M. ano E. Leone Way, Federation 
Proc. 12: 323, 1953), was found to be 345 ug/ml, of 
which 95.8% was present as bound morphine and 
4.2% in the free form. The bound product, al- 
though highly soluble in water, was salted out 
from solution as dark red gummy material by 
saturation of the urine with potassium carbonate. 
The gum was found to be highly soluble in water 
or methanol but only slightly soluble in im- 
miscible solvents. Precipitation occurs when 
ether is added to a methanol solution of the gum. 
The methanol solution of the gum gives negligible 
tests tor phenolic substances but on rigorous 
acid hydrolysis a substance is liberated which 
possesses ultra-violet absorption characteristics 
and partition behavior similar to those of mor- 
phine. Addition of charcoal to the methanol 
solution of the gum results in considerable de- 
colorization without material loss in morphine 
equivalency. Work is in progress to further 
purify and characterize the material. (Supported 
in part by the Natl. Insts. of Health and the 
Purington Fund of the Research Committee of 
the School of Medicine.) 


1171. Difference in mode of prolonged block- 
ade of epinephrine by Dibenamine and by 
dihydroergotamine. Rosert F. Furcucorr. 
Pharmacology Dept., Washington Univ. School 
of Medicine, St. Louis, Mo. 

Evidence has been presented (Furcucorrt, 
Federation Proc. 12: 323, 1953) indicating that 
Dibenamine blockade of epinephrine in spiral 
strips of rabbit aorta results from an essentially 
irreversible reaction between Dibenamine and 
contraction receptors for epinephrine during 
exposure to Dibenamine. That the blockade is 
not absolutely irreversible was shown by testing 
the sensitivity of strips to epinephrine over long 
periods after exposure to sufficient Dibenamine 
to completely abolish any contractile response 
to epinephrine. Over a 20-hr. post-exposure 
period sensitivity to epinephrine returned grad- 
ually to about 20% of the pre-exposure sen- 
sitivity. When aortic strips were exposed to 10° 
dihydroergotamine for 30 min., sensitivity to 
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epinephrine fell to about 0.1% of the pre-exposure 
level. After washout of dihydroergotamine, sen- 
sitivity to epinephrine returned gradually at a 
rate almost as slow as in the case of Dibenamine. 
Experiments were performed on the ability of 
high concentrations of epinephrine present dur- 
ing exposure to dihydroergotamine to protect 
against blockade. No protection was obtained, 
in contrast to the good protection obtained in 
similar experiments with Dibenamine. These 
and other experiments indicate dihydroergota- 
mine produces prolonged blockade in a different 
manner than does Dibenamine. With dihydro- 
ergotamine it appears to result from an extremely 
slow rate of escape of this agent from the smooth 
muscle once it has entered the muscle. In the 
muscle it acts as a reversible competitive inhibi- 
tor of epinephrine for contraction receptors, but 
it does not inactivate these receptors in an almost 
irreversible manner as does Dibenamine. (Sup- 
ported by a Life Insurance Med. Research Fund 
grant.) 


1172. Theophylline blood levels and clinical 
tolerance after oral ingestion of choline 
theophyllinate and aminophylline with or 
without aluminum hydroxide. JoHN GaG- 
LIANI,* ArTHUR C. DeGrarFF AND HERBERT S. 
KuprerRMAN. Dept. of Therapeutics, New York 
Univ. College of Medicine, New York City. 

A comparative study of theophylline blood 
levels and clinical tolerance has been made in 
patients receiving either 800 mg choline theo- 
phyllinate or 800 mg aminophylline with or 
without aluminum hydroxide. The theophylline 
blood levels were determined by use of whole 
blood employing the colorimetric method of 
Truit et al. The chemical procedure is one based 
upon a coupling reaction occurring between Fas: 
Blue 2B Salt and theophyllidine. Theophyllidin: 
was obtained from theophylline by alkaline hy 
drolysis. The chemical analysis was based upc: 
blood obtained in fasting state from 14-20 pi 
tients in each group who received the sing): 
dose of 800 mg of the preparations employe: 
Blood was obtained at hourly intervals for 4 h: 
after the administration of the single dose. T! 
data indicate that comparable theophylli 
blood levels were achieved when aminophylli: 
with or without aluminum hydroxide was 3 
ministered. There was apparently no differen: 
in the patient tolerance to these 2 preparation 
The administration of choline theophyllinat: 
however, resulted in theophylline blood leve! 
some 60-75% higher for the first 2 hr. and 4 
50% higher for the third and fourth hr. afte’ 
ingestion when compared to levels noted aft« 
aminophylline alone. With the doses employe: 
gastrointestinal irritation was noted in 4 and © 
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yatients receiving aminophylline with and with- 
out aluminum hydroxide, respectively. The 
uminum hydroxide did not appear to accentuate 
or diminish toxicity or affect absorption as meas- 
ured by blood theophylline levels. No toxic effects 
were noted after oral use of the choline theo- 
) hyllinate preparation. Studies on the compara- 
tive clinical effectiveness of these 3 compounds 
are in progress at the present time. 


1173. Effects of procaine and quinidine on 
electrogram and myogram of isolated 
mammalian heart muscle. SOLOMON GARB. 
Dept. of Pharmacology, Cornell Univ. Med. 
College, New York City. 

Electrograms and myograms were recorded 
simultaneously from the cat papillary muscle 
preparation of Cattell and Gold. Each drug was 
tested on at least 5 muscles and qualitatively 
similar results were obtained on each muscle. 
Procaine, at a concentration of 3.7 X 107° mm 
produced a slight increase in contractile force, 
depression of the T, and widening of the R — T 
segment. At a 7.4 X 107! mm concentration, there 
was also progressive widening of the R deflection 
and inversion of the T. At higher levels, irrita- 
bility decreased so much that the muscles only 
responded to occasional stimuli. Nevertheless, 
there was never any diminution of systolic force. 
The effects of procaine were reversed within 60 
min. after washing the muscle with fresh solution. 
Quinidine at a concentration of 1.3 X 10° mm 
reduced contractile force, widened the R deflec- 
tion and brought the T deflection closer to the 
isoelectric line, regardless of its original direction. 
Repeated washing did not reverse the quinidine 
effects. Thus, it seems that procaine and quini- 
dine which have similar actions on the irritability 
and automaticity of heart muscle have different 
actions on contractile force and the electrogram. 
These results illustrate the importance of study- 
ing drug actions on a variety of functions of a 
single suitable preparation. 


1174. Site of renal action of mercurial diu- 
retics. RoBERT W. GARDIER* AND ROBERT A. 
Woopsury. Div. of Pharmacology, Univ. of 
Tennessee Med. Units, Memphis, Tenn., and 
esearch Dept., Pitman-Moore Co., Indianapolis, 
Ind. 

\t is generally accepted that organic mercurial 
direties depress the renal tubular reabsorption 
of -ertain electrolytes. Though the tubular site 
of :ction has not been proved, studies by Duggan 
an’ Pitts (J. Clin. Invest. 29: 365, 1950) provide 
the basis for inferring that the action is upon 
the distal tubule. Since interrelated thresholds 
for chloride and bicarbonate have been demon- 
8trted, it should follow that the mercurials 
Would alter the bicarbonate thresholds of that 
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portion of the tubule in which blockade of ion 
reabsorption occurs. In our experiments the 
thresholds for bicarbonate reabsorption were 
recorded as plasma bicarbonate in mm/l. Dogs 
not treated with mercury had a proximal thresh- 
old of 20.57 + 2.95 and a distal threshold of 
27.70 + 5.22. Animals receiving mercury (Mer- 
captomerin Sodium, 5 mg of Hg/kg. i.v.) had a 
proximal threshold of 13.30 + 1.05 and a distal 
threshold of 34.80 + 7.87. The difference in prox- 
imal tubular values was significant (P < 0.02) 
but the difference in distal tubular values was 
not significant (P > 0.2). The data demonstrate 
that mercurials produced a block of 35% of the 
related ions normally reabsorbed in the proximal 
tubule. If organic mercurials completely block 
one mechanism for the reabsorption of these 
related ions, then 2 or more mechanisms must 
be available for this reabsorption in the proximal 
tubule because the mercurials are incapable of 
blockage equivalent to the full capacity of the 
proximal tubule. 


1175. Iodination of tyrosine, 3,5-diiodothy- 
ronine and 3’,3,5-triiodothyronine. C. L. 
GeEmMILL. Dept. of Pharmacology, School of 
Medicine, Univ. of Virginia, Charlottesville. 
By using 100 mm cells in the Beckman DU 

Spectrophotometer sufficient concentrations of 

tyrosine, 3,5-diiodothyronine or 3’,3,5-triiodo- 

thyronine were used in order to observe the 
iodination of these compounds of interest in 
thyroid function. The iodination was followed by 
changes in the ultraviolet absorption spectra. 

All experiments were carried out in 0.1 M acetate 

at a pH of 7.1 and at room temperature. The 

spectra were determined both at the px of 7.1 

and after making the solutions alkaline by the 

addition of 1.0 ml 1.0 n KOH to 50 ml of the 
solution. When 0.8 mg iodine (I: without KI) 
were added to a solution containing 0.105 mg 
tyrosine in 100 ml acetate, the band of tyrosine 
with its maximum at 280 mu moved to a sharp 
band with its maximum at 310 mu. The latter 
band is the typical band given by diiodotyrosine. 

When 1.21 mg iodine were added to 0.52 mg thy- 

ronine in 100 ml acetate there was no displace- 

ment of the maximum even when the solutions 

were made alkaline. Iodination in the 3 and 5 

position may have occurred but iodination in these 

positions does not change the position of the 
maximum of thyronine. However, when 0.46°mg 
diiodothyronine were used with 0.8 mg iodine in 

100 ml acetate, there was the formation of a 

strong band with its maximum at 315 my on mak- 

ing these solutions alkaline. This position is the 
characteristic maximum for triiodothyronine. 

When 0.46 mg triiodothyronine were used with 

0.8 mg iodine in 100 ml acetate the maximum 
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absorption shifted from 315 my to 325 my in the 
alkaline solution. Since thyroxine gives a maxi- 
mum at 325 mu, the latter reaction demonstrates 
the formation of thyroxine under the conditions 
of these experiments. 


1176. Dual mechanism of anti-emetic action 
of Chlorpromazine. VINCENT V. GLAVIANO* 
anv 8. C. Wana. Dept. of Physiology, College 
of Physicians and Surgeons, Columbia Univ., 
New York City. 

The anti-emetic properties of Chlorpromazine 
or SKF 2601-A (10-(7-dimethylaminopropy])-2- 
chlorophenothiazine hydrochloride) were 
screened against the induction of emesis in a 
group of normal dogs by the intravenous adminis- 
tration of apomorphine, Hydergine, lanatoside 
C; intramuscular injection of morphine and oral 
administration of copper sulfate. Chlorpromazine 
(3 mg/kg, subcut.) protected 77% of the dogs 
given 0.05 mg/kg apomorphine HCl, and 92% of 
the dogs given 0.03 mg/kg of Hydergine. How- 
ever, only 23% and 25% were protected against 
0.1 mg and 0.09 mg/kg of apomorphine and Hy- 
dergine respectively. The degree of protection 
by Chlorpromazine to emesis produced by 0.5 
mg, !.0 mg and 5.0 mg/kg of morphine sulfate 
was small and not statistically significant. The 
emetic response to threshold doses of lanatoside 
C was not blocked by Chlorpromazine. Only 11% 
of the Chlorpromazine-treated dogs failed to 
vomit to threshold doses of orally administered 
copper. This is a highly significant finding, be- 
cause it indicates that the vomiting center per se 
is not depressed. Therefore, the protective action 
of Chlorpromazine in this dosage range is prob- 
able due to its competitive mechanism for re- 
ceptors at the chemoceptive emetic trigger zone. 
A high degree of protection against large doses of 
apomorphine (0.1 mg/kg) or Hydergine (0.09 
mg/kg) was observed when Chlorpromazine was 
injected intravenously. However, when Chlor- 
promazine in doses of 0.5 mg, 1.0 mg, 2.0 mg and 
4.0 mg/kg was given intravenously, the vomit- 
ing response to threshold doses of orally ad- 
ministered copper was blocked to an extent of 
8%, 15%, 36% and 50% respectively. These re- 
sults indicate that the more potent anti-emetic 
effect of intravenously administered Chorproma- 
zine in doses of 2 mg/kg or higher stems also from 
its depression of the reticular vomiting mecha- 
nism. 


1177. Determination of morphine. LEo R. 
GoOLDBAUM AND SAnForp A. MILueR.* Div. of 
Physiology and Pharmacology, Army Med. Serv- 
ice Grad. School, Walter Reed Army Med. Center, 
Washington, D. C. 

A simplified ultraviolet spectrophotometric 
procedure for the determination of micro quan- 
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tities of morphine in biological materials has 
been developed. This is a modification of a previ- 
ously reported procedure (J. Pharmacol. & Expe:. 
Therap. 106: 388, 1952). Interfering absorbing 
substances are removed by a number of am- 
moniacal AgNO; washes instead of paper iono- 
phoresis as previously reported. The specific 
identification and quantitative determination 
of morphine is made from its characteristic 
ultraviolet spectra in acid and base. For the 
detection of the micro quantities of morphine 
that are normally found in the blood, 1 em light 
path cuvettes, having a capacity of 0.5 ml, are 
used. When 100 ug are carried through the above 
procedure, the optical density difference at 255 
my is 0.17 using the macro cells and 0.45 using 
the micro cells. The optical density difference of 
normal blood (20 ml), urine (25 ml), and tissue 
(25 gm) is less than 0.03. This procedure has been 
successfully used for the determination of mor- 
phine in urine and tissue of humans and for the 
determination of blood levels in dogs. 


1178. Substrate summation experiments with 
cholinesterases. AVRAM GOLDSTEIN. Harvard 
Med. School, Boston, Mass. 

A common method of ascertaining whether 2 
substrates are being handled by the same or 
different enzymes in a tissue preparation is to 
present both substrates simultaneously, at ‘sat- 
urating’ concentrations. If the rate of formation 
of products is greater with both substrates than 
with either alone, it is concluded that more than 
a single enzyme is acting. If the combined rate 
is less than the greater of the two individual 
rates, it is often concluded that a single enzyme 
is responsible for handling both substrates. We 
believe this interpretation to be erroneous. 
From the theoretical standpoint, if a single 
enzyme is present and 1) the 2 E-S affinity ¢on- 
stants are the same, and 2) the 2 concentrations 
of substrate are the same and nearly-satura!ing 
for the enzyme, then the combined rate sh«ild 
be the arithmetic mean of the individual ra‘cs. 
A combined rate greater than the arithm ‘ic 
mean would be indicative of participation |. a 
second enzyme. Proper interpretation may ~ il! 
be prevented when there is some degree of cr +8 
inhibition (8; vs. Ez, Se vs. E,). Such cross 1 
hibition is likely to be very common in | tis 
method, precisely because of structural simila ‘) 
between the substrates under study. This is ‘l- 
lustrated by the following example. Hu:.i0 
plasma and intact erythrocytes hydrolyze, 
spectively (and almost exclusively) but; -y) 
choline (BuCh) and acetyl-6-methyl cho ‘ne 
(MCh). BuCh strongly inhibits MCh hydrol. sis 
by erythrocytes; MCh slightly inhibits Bevh 
hydrolysis by plasma. When plasma cholii:s- 
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t rase and erythrocyte acetylcholinesterase are 
both present, the combined MCh + BuCh rate 
ij; nevertheless less than the highest individual 
r te. The presence of 2 enzymes would therefore 
not be detected in such an experiment. (Sup- 
ported by a research grant G-3098 from the Natl. 
Ii sts. of Health, PHS.) 


1179. Action of 8-glucuronidase on O- and N- 
glucuronides. IRvinc GoopMAN (introduced 
by Epwin J. pE Beer). Wellcome Research 
Labs., Tuckahoe, N. Y. 

In a study of the biological activity of some 
pyrimidine-l-glucuronides a convenient assay 
for -glucuronidase was applied, depending 
simply on direct ultra-violet absorption readings 
of test solutions in the Beckman spectrophotom- 
eter, thus eliminating the need for difficultly 
obtainable substrates of biological origin and for 
other reagents required in the usual assay pro- 
cedures. In the case of the O-glucuronides, phenyl 
glucuronide was used as reference substrate. 
The absorption characteristics of phenol are 
such that the enzyme activity may be followed 
quantitatively and rate constants determined 
over a wide range of pH values. Under specific 
conditions, 8-glucuronidase by this method fol- 
lows a first order reaction rate, and the rate 
constant for a commercial preparation having an 
activity of 29 Fishman units per milligram was 
found to be about 2.6, in reasonable agreement 
with results reported by Mills, (Biochem. J. 48: 
125, 1948; ibid. 53: 232, 1953). This spectrophoto- 
metric method of assay is also convenient for the 
estimation of 6-glucuronidase in animal tissues. 
The action of this enzyme on some synthetic 
pyrimidine-1-glucuronides was also studied using 
the same method. In all cases thus far examined, 
8-glucuronidase was unable to catalyze the hy- 
drolysis of N-glucuronides. 


1180. Excretion of C-labeled synthetic atro- 
pine and tropic acid in mice. R. E. Gossr- 
Lin,* J. D. GaBourEL,* 8. C. KALseR* AND 
J. H. Wiius. Pharmacology Branch, Chemical 
Corps Med. Labs., Army Chemical Center, Md. 
A‘ropine and tropic acid, labeled only in the 

alpha position of the tropic acid moiety, were 

use!. After the parenteral administration of 
tro; ic acid to mice, 90% of the C“ appeared in the 

Urine within 1.5 hr. After atropine this level of 

exc: tion was not reached until 48 hr. In contrast 

0 te single rate constant for tropic acid, at least 

3 re constants were necessary to characterize 

the irinary excretion of radioactivity after s.c. 

anc i.p. atropine (2 mg/kg). During the rapid 

pha os, which were essentially complete within 

45 \r., 70% of C¥ injected as atropine was re- 

cov‘ red in urine, a value substantially inde- 

penent of the dose and route of administration. 
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Even during the initial phases of excretion, less 
than half the activity in mouse urine represented 
unchanged atropine. Neither tropic acid nor 
atropine led to C“Q:, in expired air. 


1181. Effect of propoveratrine on cardiovascu- 
lar responses to histamine, methacholine 
and epinephrine. ANDRES GoTH, FRANK 
HARRISON AND WILLIAM P. BuackmoreE.* Depts- 
of Pharmacology, Anatomy, and Pathology, South. 
western Med. School, Univ. of Texas, Dallas. 
During the course of experiments designed to 

elucidate the mechanism of the hypotensive effect 

of protoveratrine (Veralba), certain observations 

were made which indicate that the drug has a 

marked effect on the cardiovaseular responses to 

histamine, methacholine and epinephrine. Dogs 
were anesthetized with chloralose-urethane and 
the blood pressure was recorded. In some experi- 
ments femoral arterial blood flow was measured 
by a rotameter. All drugs were administered in- 
travenously. Following the injection of protovera- 
trine (4 ug/kg), histamine and methacholine pro- 
duced a marked fall of blood pressure, while 
epinephrine produced a marked rise. These re- 
sponses were significantly greater than the ones 
obtained prior to the injection of protoveratrine. 
On the basis of further experiments it appears un- 
likely that the decreased sympathetic activity 
induced reflexly by protoveratrine could account 
entirely for these results. Particularly with hista- 
mine, the responses were greater following pro- 
toveratrine even after tetraethylammonium or, in 
other experiments, after the combined administra- 

tion of atropine and regitine. The possibility of a 

direct peripheral effect of protoveratrine on 

vascular responsiveness is being investigated. 


1182. Effect of benzazoline in hemorrhagic 
hypotension. C. W. Gowpey, J. W. PEARcE,* 
J. E. Merriman* anv J. A. F. STEVENSON. 
Depts. of Physiology and Pharmacology, Univ. of 
Western Ontario, London, Canada. 

Dogs, anesthetized with pentobarbital sodium, 
were bled from the femoral artery to a mean pres- 
sure of 45 mm Hg and maintained at that level for 
45 min. by a ‘hemobarostat’ connected to reser- 
voirs (PEARCE AND Gowpey, J. Appl. Physiol. in 
press). The artery was then clamped off, subse- 
quent arterial pressure being governed by the 
status of the dog. Ten min. later benzazoline 
hydrochloride (usual dose 3.5 mg/kg) was ad- 
ministered i.v. to half the animals. Doses of 
epinephrine and nor-epinephrine, determined to 
be equipressor when injected into the descending 
aorta before hemorrhage, had progressively less 
pressor effect during the hypotensive period. In 2 
experiments 3.5 mg/kg benzazoline abolished the 
pressure effect of epinephrine but only reduced 
that of nor-epinephrine. At 100 min. after hemor- 
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rhage began, all the shed blood was reinfused 
into the artery. No antibiotics were given. The 
animal was considered a survivor if it lived 96 
hr. after reinfusion. Of the treated group only 2/6 
survived whereas 5/5 of control animals survived 
(P < .01). The death of 3 animals during the 
hypotensive period appeared to be due to a pro- 
gressive fall in arterial pressure following the 
drug. The usual increase in cardiac output pro- 
duced by benzazoline was unrelated to survival. 
The experiments suggest that, in this type of 
hemorrhagic procédure, administration of adren- 
ergic blocking agents is prejudicial to survival 
unless reinfusion is allowed to compensate for the 
resulting increased vascular capacity. (Supported 
by Defence Research Board of Canada.) 


1183. Effect of Il-hyoscyamine hydrobromide 
and physostigmine salicylate on the blood 
pressure response to acetylcholine. E. H. 
Gray,* J. W. Warp* anv L. W. Haz.eton. 
Hazleton Labs., Falls Church, Va. 

Ward reported (Federation Proc. 12: 1246, 1953) 
that the smooth muscle activity of /-hyoscyamine 
hydrobromide was twice that of atropine sulfate. 
To study the cholinergic blocking activity of 
l-hyoscyamine, the classic reversal of the blood 
pressure response to acetylcholine in the presence 
of physostigmine salicylate was used. Blood pres- 
sure and respiration were recorded from anesthe- 
tized dogs; all compounds in physiological saline 
solution were introduced into the exposed femoral 
vein. Solutions containing 15 mg/ml total alkaloid 
salts were prepared with ratios of 2:1, 2:3 and 6:1 
eserine to /-hyoscyamine; each animal received 
4.5 mg/kg of the combined alkaloid salts. These 
values were obtained by subtraction of the weight 
of the d-isomer from the corresponding atropine- 
eserine ratio, so that the dosage of eserine and 
l-hyoscyamine were identical in the two studies 
(see abstract by Ward, this Journal). The 6:1 ratio 
of eserine to l-hyoscyamine produced the greatest 
pressor response to acetylcholine, followed in 
order by the 2:1 ratio and the 2:3 ratio. The de- 
pressor responses from the three ratios were in 
the same order of magnitude, although the de- 
pressor response to the 2:3 ratio was slightly 
greater than that obtained from the other two. 
These findings are in contrast to those obtained 
with atropine in which the 1:1 ratio produced the 
greatest pressor response and the 3:1 ratio had 
the greatest depressor activity. Plasma cholines- 
terase levels were reduced in proportion to the 
dose of eserine. The antispasmodic activity of 
atropine in the isolated smooth muscle may be 
considered to be due to the content of the l-isomer, 
but the cholinergic blocking effect of the l-isomer 
contained in atropine appears to be diminished by 
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the presence of the d-isomer under these condi 
tions. 


1184. Blockade of sympathetic vasoconstrictor 
nerve impulses supplying skin. Harotp D. 
GREEN, JoHN A. McLEop* anp Davin D. 
ANDERSON.* Dept. of Physiology and Pharma- 
cology, Bowman Gray School of Medicine, Win- 
ston-Salem, N.C. 

Blood flow through the skin of the hindleg of 
dogs was measured with an electromagnetic flow- 
meter. Arterial pressure distal to the flowmeter 
was recorded by a Statham gauge. All drugs were 
injected intra-arterially. The ipsolateral lumbar 
sympathetic chain was isolated retroperitoneally 
and stimulated with square wave pulses. One- 
tenth yg doses of l-epinephrine and of [-nor- 
epinephrine produced equal vasoconstriction 
(blood flow reduced to 25% of control) but the 
epinephrine effect was more prolonged. The doses 
of the blocking drugs expressed as mg/kg required 
to block this vasoconstriction was Iladar 1.0, 
Tolazoline 1.0, Phentolamine 0.3 and Dibenzyline 
0.3. In 24 of the animals a vasodilatation response 
(reversal) to J-nor-epinephrine was obtained at 
blocking doses of Phentolamine and Dibenzyline, 
and at this degree of blockade 10 ug of l-epineph- 
rine caused a delayed apparent vasodilatation 
approximately 30 sec. to 90 sec. after injection. 
The vasodilator responses were all decreased and 
finally abolished with small further increases of 
the doses of the blocking drugs. Electrical stimula- 
tion of the lumbar sympathetic nerves produced 
marked vasoconstriction which was equivalent in 
magnitude to that produced by one yg of I-epi- 
nephrine or /-nor-epinephrine. No vasodilatation 
was seen. The doses expressed as mg/kg required 
to block vasoconstriction induced by nerve stimu- 
lation*were roughly Dibenzyline 1.0, Phentolamine 
3.0, Tolazoline 10.0 and Iladar 30.0; these were 
approximately the same doses as were requi'ed 
to block the constrictor response to 10 yg 0: /- 
epinephrine or l-nor-epinephrine. (Supported by 
grants from Natl. Heart Inst., PHS.) 


1185. Effect of 2,2-diethyl 1,3-propane: iol 
and 2,2-diethyl 1,4-butanediol on the suc- 
cinoxidase system. LEONARD GREENBERG 4 ND 
Harop A. NewFE Lp (introduced by W. F. Nev 
MAN). Depts. of Pharmacology and Biochem Y; 
Univ.‘of Rochester Med. School, Rochester, N. . 
The anticonvulsant, 2,2-diethyl aaron: 1e~ 

diol and the convulsant 2,2-diethyl 1,4-but: :2- 

diol have been shown to inhibit the succinoxid .se 

system at different points. 2,2-diethyl 1,4-- 

tanediol inhibited the oxygen uptake of a he urt 

muscle extract in an amount proportional to ts 
concentration while 2,2-diethyl 1,3-propane« 1¢€ 
had little or no effect. At a final concentratio: of 

0.05 m, 2,2-diethyl 1,4-butanediol caused an *'% 
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inhibition of oxygen uptake in the presence of 
succinate and added cytochrome c. When these 
compounds were tested on partially purified com- 
ponents of the succinoxidase system it was found 
that 2,2-diethyl 1,4-butanediol inhibited the 
cytochrome portion of the system and had only 
slight effect on succinic dehydrogenase while 
2,2-diethyl 1,3-propanediol had little effect on 
the eytochrome portion of the system but in- 
hibited succinic dehydrogenase. The degree of 
inhibition of each compound increased with in- 
creasing purity of the enzyme preparation. More 
detailed studies on the effect of 2,2-diethyl 1,4- 
butanediol on the cytochrome portion of the 
system suggested that cytochrome oxidase was 
not the only point of inhibition since the reduction 
of cytochrome c as well as its oxidation seemed 
to be effected. 


1186. Decrease in kidney cholinesterase ac- 
tivity following adrenalectomy and _ its 
reactivation in vitro by adrenal cortex ex- 
tract and by certain steroids. MARGARET E. 
GreEIG AND M. KaTHLEEN CarTER.* Vanderbilt 
Med. School, Nashville, Tenn., and The Upjohn 
Co., Kalamazoo, Mich. 

In view of the relationship between cholines- 
terase activity and the permeability of various 
tissues to ions and other substances previously re- 
ported by us, and as it is well established that 
certain cortical hormones affect permeability, it 
was decided to investigate the effects of adrenalec- 
tomy on the cholinesterase activity of rat tissues. 
Of a number of tissues tested for cholinesterase 
activity following adrenalectomy kidney appeared 
to be one of the earliest to be affected. The kidney 
cholinesterase activity of adrenalectomized rats 
was lower than that of control animals, on the 
basis of wet weight, or dry weight, or on the N 
content of the tissue. Addition of adrenal cortex 
extract, compound F or ouabain in vitro to the 
tissue from adrenalectomized animals increased 
the enzyme activity when either acetylcholine or 
acetyl-8-methylcholine was the substrate. DOC 
had no effect. Addition of these steroids to nor- 
mal rat kidney in vitro either had no effect or in- 
hibited cholinesterase activity. 


1187. Correlation between anticonvulsant 
activity and plasma concentration of so- 
dium bromide. M. S1ncH GREWAL,* Ewart A. 
SWINYARD, Howarp V. JENSEN* AND Louts S. 
‘xOODMAN. Univ. of Utah, Salt Lake City. 
espite the fact that bromide has been used for 

nearly 100 yr. in the treatment of epilepsy, it has 

no: been evaluated critically by modern testing 

P: ocedures for anticonvulsants. Therefore, it was 

thought important to assay bromide by a battery 

of well-standardized methods. Accordingly, NaBr 

W:s tested intraperitoneally in male albino mice 
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for ability to modify the pattern of maximal 
seizures induced by electroshock (M.E.S.) and 
and intravenous pentylenetetrazol (Metrazol) 
(M.M.S.), to elevate the threshold for minimal 
a.c. electroshock seizures in normal (N.E.T.) and 
in hyponatremic (H.E.T.) mice and to elevate the 
threshold for minimal Metrazol (Met.) seizures. 
TDs50 (minimal neurological deficit) and EDs) were 
determined and protective indices (P.I. = TD50/ 
EDs0) calculated. In addition, the concentrations 
of plasma bromide attained after administration 
of the TDs9 and each EDso were determined. The 
TD50 and 95% confidence limits were 2125 (1785- 
2528) mg/kg. P.I.’s by the M.E.S., N.E.T. and 
H.E.T. tests were 0.79, 1.1 and 0.85, respectively. 
In contrast, the P.I.’s by thé M.M.S. and Met. 
tests were 1.7 and 2.3, respectively. The concen- 
trations of plasma bromide varied from 24%-58% 
of total serum halide and were linearly related to 
the dose of NaBr. Bromide is effective by all 
anticonvulsant tests employed and can elevate 
threshold as well as modify pattern. Of special 
interest is its high efficacy against Metrazol-in- 
duced seizures in nontoxic doses. (Supported by a 
grant from the Natl. Inst. of Health, PHS.) 


1188. Effect of antabus (tetraethylthiuramidi- 
sulfide) on yeast cells. Morris Gropsky* 
AND Hamitton H. AnpERson. Dept. of Pharma- 
cology and Exptl. Therapeutics, School of Medi- 
cine, Univ. of California, San Francisco. 

In order to study the effect of antabus on yeast, 
an aqueous suspension of resting yeast (Sac- 
charomyces cerevisiae) cells was buffered and in- 
cubated with antabus at 37°C for 16 hr. Following 
incubation, the cells and supernatant fluid were 
subjected to spectrophotometric analysis. The 
resulting absorption curve of the supernatant was 
characteristic of nucleic acid, exhibiting a peak 
from 255-260 mu. In addition, chemical tests 
showed the presence of both ribo- and desoxyribo- 
nucleic acid. This characteristic absorption curve 
was not obtained when 1% glucose was added with 
the antabus. Spectrophotometry of the cell sus- 
pensions, admittedly inconclusive, gave a re- 
versed picture. Aliquots of cells treated with 
antabus did not exhibit the characteristic nucleic 
acid curve, whereas cells treated with antabus and 
glucose did exhibit this curve. To determine 
whether the nucleic acid in the supernatant was 
due solely to cell lysis or due to release of nucleic 
acid from intact cells, ultraviolet photomi- 
crography was used in conjunction with photo- 
multiplier analysis. Cells were photographed at 
260 my, and analyzed by means of photomultiplier 
and sensitive galvanometer. Those cells treated 
with antabus alone had less optical density at 260 
my than those treated with antabus and glucose 
(1%). This would suggest a decrease in the nucleic 
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acid content of cells treated with antabus alone 
as compared with cells treated with antabus and 
glucose. It is suggested that: 1) antabus has the 
effect of causing yeast cells to release part of 
their nucleic acid content and 2) glucose acts to 
prevent this effect. (Supported, in part, by the 
Natl. Insts. of Health, Bethesda, Md.) 


1189. Analgesic and anti-rheumatic action of 
salicylamide in man. ARTHUR J. GROSSMAN,* 
Rosert C. BATTERMAN AND ALAN M. Brooks.* 
Dept. of Medicine, New York Med. College and 
Arthritis Services, the Roosevelt, Metropolitan 
and Flower & Fifth Ave. Hosps., New York City. 
The effectiveness and safety of salicylamide as 

an analgesic for musculo-skeletal conditions and 

for pain of general medical or surgical conditions 
was studied and compared to aspirin and placebo 
medication according to the double blindfold 
technique. 73 subjects with arthritis were given 

600 mg of medication 4 times daily from 1-8 wk. on 

continuous medications. The over-all effectiveness 

for each agent appeared to be the same. Satis- 

factory analgesia was obtained in 56.3%, 59.6% 

and 60.6% for aspirin, placebo and salicylamide, 

respectively. There was no significant difference 
between aspirin and placebo or salicylamide. 

There were 40 subjects who received all agents: 

5 received no relief with any, 9 preferred aspirin, 

17 preferred placebo and 9 preferred salicylamide. 

Untoward reactions were noted in 14 out of 55 

trials (25%) with aspirin; 10 out of 57 trials (17%) 

with placebo and 19 out of 61 trials (31%) with 

salicylamide. In a group of 46 subjects with a 

wide variety of medical and surgical conditions, 

random administration of the 3 drugs by the 
double blindfold technique indicated that satis- 
factory analgesia was achieved in 61% of the pa- 
tients with aspirin, 41% of the patients with 
placebo and 36% with salicylamide. Statistically, 

T = 4.3, indicating considerable significance for 

preference of aspirin over salicylamide. Salicyl- 

amide is not a satisfactory analgesic or anti- 
rheumatic drug. 


1190. Effect of N-allylnormorphine upon the 
toxicity of morphine. CHARLES M. GRUBER, 
Jr. Lilly Research Unit, Indianapolis Gen. 
Hosp., Indianapolis, Ind. 

An experiment was performed in groups of 9 
mice. Combinations of doses of N-allylnormor- 
phine were given subcutaneously. The numbers of 
mice dying were recorded. The results indicate 
that protection against morphine toxicity is pro- 
duced by low doses of N-allylnormorphine. LDs5o 
determinations by the method of Litchfield and 
Wilcoxon were made. This protection was found 
to fit the equation 2.38 [M] = (1 + 0.94 [N] 0.177): 
Y/9 — Y when Y/9 — Y = 1, [M] and [N] are the 
millimoles of morphine and N-allylnormorphine 
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per kilogram, respectively. A point of maximum 
protection is reached at a nearly constant total 
number of millimoles per kilogram (i.e. 1.5 mm/ 
kg). This suggests a saturation point. Beyond this 
point increasing amounts of either agent produces 
additive toxicity. An equation which fits the data 
for this combined toxicity is: T = 6.0 [N] + 
13.1 [M] — 11.0. When given together in this range 
of dosage, morphine was 2.0 times as toxic as 
N-allylnormorphine. The Lpso’s of N-allylnor- 
morphine (1.75 mm/kg) and morphine (0.42 
mm/kg) indicate that morphine is 3.7 times as 
toxic as N-allylnormorphine when they are given 
alone. This suggests protection in the range of 
toxicity. 


1191. Influence of dinitrophenol and cyanide 
on the positive inotropic effect of ouabain. 
Cari Gruuzit AND A. Farau. Depts. of Physi- 
ology and Pharmacology, State Univ. of New 
York, Upstate Med. Center, Syracuse. 

Previous investigators have studied the effects 
of various antimetabolites in an effort to elucidate 
the biochemical mechanism of action of the digi- 
talis glycosides. Wollenberger and Karsh (J. 
Pharmacol. & Exper. Therap. 105: 477, 1952) have 
shown that dinitrophenol (DNP) inhibits the 
positive inotropic effect of ouabain on the isolated 
saline perfused guinea pig heart. However, 
Taeschler et al. (19th Int. Physiol. Congress, p. 
816, 1953) have reported that in the dog heart- 
lung preparation (H.L.P.) DNP does not inhibit 
the positive inotropic effect of digitalis. Our 
studies indicate that severe spontaneous or pento- 
barbital failure in the dog H.L.P. can be com 
pletely reversed by means of ouabain (0.15 mg/!. 
of blood). On the other hand severe dinitropheno! 
or cyanide heart failure could only be partially 
reversed by this drug. A mild heart failure induce:i 
with dinitrophenol could be readily correcte:! 
with ouabain. The heart failure produced |) 
Taeschler et al. probably was a relatively mi‘! 
failure while that produced by Wollenberger ai! 
Karsh was a severe heart failure. The differenc: » 
in the severeity of the heart failure may expla : 
the discrepancies in the results obtained by the 
groups of investigators. (Supported by a grant-i 
aid from the American Heart Assoc., Inc.) 


1192. Comparison between a quaternary ar 
monium and a tertiary amine ganglion 
blocking agent. THomas J. HALEY AND JAM) 
L. Lertcn.* Div. of Pharmacology and Toxic: 
ogy, Atomic Energy Project, Univ. of Californi 
Los Angeles. 

Previous investigators have pointed out th: 
several tertiary amines are similar to quaterna: 
amines in their ability to block transmission ° 
autonomic ganglia. We have compared the phi 
macological properties of Pendiomide (pent 
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aethyl-diethy1-3 -aza-pentane -1,5-diammonium- 
libromide) and SU-1194 (tri-(8-diethylamine) 
‘thylamine HCl). The Lds50’s in CBa mice intra- 
veritoneally were Pendiomide 155 (146-164) mg/kg 
nd SU-1194 560 (519-605) mg/kg. In the isolated 
erfused guinea pig heart neither compound 
locked the effect of 20 y of acetylcholine. Pendio- 
aide had a diphasic inotropic effect, 10% initial 
negative followed by 5% positive, in the dosage 
:ange of 100-200 um/dose, whereas SU-1194 had no 
inotropic effect at doses of 0.156 to 10 um and a 
negative effect at higher doses (EDs 75(44.1 — 
127)um). Pendiomide had a 10% negative chrono- 
tropic effect at 100 and 200 um/dose while SU-1194 
had a similar effect at 20 to 200 um/dose. Pendio- 
mide slightly increased coronary flow whereas 
SU-1194 increased flow 275% at the 120 um dose 
but the effect decreased gradually until it was 
only 210% at the 200 um dose. Intra-arterial in- 
jection via carotid artery into the superior cervical 
ganglion in the pentobarbitalized cat of 0.5 
mg/kg of Pendiomide produced 20-25% blockade 
of the response of the nictitating membrane to 
preganglionic stimulation whereas the same dose 
of SU-1194 gave 95-100% blockade. No peripheral 
blockade was produced because intraarterial in- 
jection of 30 wg of epinephrine gave a nictitating 
membrane contraction equivalent to the pre-drug 
control value. Data will also be presented on the 
effects produced by intravenous injection of these 
drugs in cats. (This paper is based on work per- 
formed under contract No. AT-04-GEN-12 be- 
tween the Atomic Energy Commission and the 
Univ. of California, Los Angeles.) 


1193. Changes in renal function produced by 
vasopressor agents and hemorrhage after 
unilateral renal adrenergic blockage. Car- 
ROLL A. HANDLEY AND JOHN H. Moyer. Dept. 
of Pharmacology, Baylor Univ. College of Medi- 
cine, Houston, Tex. 

Many renal physiologists believe the sympa- 
thetic nervous system unimportant for regulating 
renal hemodynamics. The kidney is considered to 
have an intrinsic mechanism for regulating glo- 
merular filtration rate (GFR) and renal plasma flow 
(2.PF) even under conditions of stress such as 
hemorrhage, pain and under other conditions 
where one would expect sympathetic nervous 
s\stem discharge. This concept is based on the 
f: lure to observe changes in renal function after 
ui ilateral denervation of the kidney. Some in- 
Vv stigators have reported no changes in renal 
h nodynamics after epinephrine or nor-epineph- 
ri. injection. In these experiments, the left renal 
a: ery of dogs was exposed and the ureters can- 
ni. .ated with polyethylene tubing so that glomeru- 
la: filtration rates and renal plasma flows could 
bi determined on each kidney after control 
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clearances were determined, Dibenzyline or some 
other adrenergic blocking agent was injected into 
the left renal artery (2 mg of Dibenzyline). Renal 
functions were not changed in the kidney blocked 
with Dibenzyline. The infusion of epinephrine or 
nor-epinephrine at a rate so that the mean blood 
pressure was elevated to about 180 mm Hg greatly 
depressed both the GFR and RPF of the unblocked 
kidney. In some cases the urine output of the 
unblocked kidney stopped entirely. In contrast 
these agents either increased or did not change 
the GFR of the blocked kidney and there was little 
change in RPF. Removal of enough blood to de- 
press the mean blood pressure to approximately 
60 mm Hg either greatly depressed renal function 
or produced a complete ischemia of the unblocked 
kidney. Renal functions of the blocked kidney 
were only moderately depressed by such treat- 
ment. 


1194. Anticholinesterase activity of parathion 
and malathion. R. F. Hanzau,* H. J. Horn* 
AND L. W. Hazueton. Hazleton Labs., Falls 
Church, Va. 

Data is presented on the anticholinesterase ac- 
tivity of these two organic phosphate insecticides 
in rats and guinea pigs. In a 2-yr. chronic feeding 
study on malathion using male albino rats at a 
feeding level of 5000 ppm there was 100%, 80% 
and 77% inhibition of cholinesterase activity in 
the red blood cells, plasma and brain, respectively. 
At a feeding level of 1000 ppm the inhibition was 
73%, 36% and 37% in the red blood cells, plasma 
and brain, respectively. There was practically 
no inhibition at a feeding level of 100 ppm mala- 
thion. The percentage of survival of the rats at 
the 3 feeding levels of malathion was as good as or 
better than that for the control group over the 
2-yr. period. Inhalation studies using albino rats 
and guinea pigs exposed to an aerosol of parathion 
at a concentration of 0.67 ppm for 6 hr. a day for 
12 days resulted in complete inhibition of cholines- 
terase activity in the red blood cells, plasma and 
brain. An inhalation exposure of albino rats and 
guinea pigs to an aerosol of malathion at a con- 
centration of 60 ppm for a period of 6 hr. for 2 
days did not produce an inhibition of cholines- 
terase activity. An exposure of rats and guinea 
pigs to malathion vapor for 8 hr. a day, 5 days a 
week for 2 wk. also failed to affect their cholines- 
terase activity. The Inso for parathion adminis- 
tered intraperitoneally in male albino rats was 
1.65, 25.5 and 3.0 mg/kg in the red blood cells, 
plasma and brain, respectively. For malathion 
the Inso was 480, 320 and 500 mg/kg in the red 
blood cells, plasma and brain, respectively. Data 
is also presented on the regeneration rate of 
cholinesterase activity in the albino rat after 
single and multiple doses of malathion. Jn vitro 
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studies of parathion and malathion using rat red 
blood cells, plasma and brain, are also presented. 


1195. Effect of digitoxin on cardiac water and 
electrolytes. 8. C. Harvey. Dept. of Pharma- 
cology, Univ. of Utah College of Medicine, Salt 
Lake City. 

Isolated guinea pig hearts were perfused with 
Krebs-Henselheit solution. After a 30-min. con- 
trol period of perfusion, radiosodium was intro- 
duced into the medium perfusing both control 
and experimental hearts, and digitoxin was given 
to the experimental hearts. The hearts were per- 
fused for an additional 1, 2, 5, 10 or 20 min. The 
hearts were then blotted, weighed, oven-dried, 
weighed and analyzed for chloride, sodium, po- 
tassium, calcium and magnesium. Isolated hearts 
perfused with Krebs-Henselheit solution hydrate 
rapidly, the water content (86%) increasing about 
8% over that of intact hearts (80%). The chloride 
space expands from 0.32 to 0.53-0.56; thus much 
of the chloride becomes intracellular. Digitoxin 
causes a small (about 1%) but consistent and rapid 
lowering of tissue water. The chloride space in the 
digitoxin-treated hearts was also slightly lower 
(4-12%) in all 5 groups, but the reduction was not 
siguificant in any 1 group. Likewise heart sodium 
(dry weight) dropped 6-14% in digitoxin-treated 
groups, but more data is needed to validate con- 
clusions. The sodium space was less than chloride 
space, so that it was impossible to calculate intra- 
cellular sodium. Radiosodium equilibrated in 
slightly less than 10 min.; at the 1, 2 and 5 min. 
periods digitoxin suppressed the uptake of the 
ion. Digitoxin did not affect cardiac potassium 
whatsoever. Further work will be reported. 


1196. Glucose utilization in adipose and 
hepatic tissues. F. X. Hausperaer, 8. W. 
MitsTe1n AND R. J. Rutman (introduced by 
J. M. Coon). Depts. of Anatomy and Biochem- 
istry, Jefferson Med. College, Philadelphia, Pa. 
Among other tissues, adipose tissue is known to 

be capable of fat synthesis from carbohydrates. 

Newly formed fatty acids found in the carcass 

fat are, however, thought to be synthesized mainly 

in the liver. An attempt was made to compare 
lipogenesis by adipose tissue and hepatic tissue 
of rats in vitro. Adipose tissue and liver slices 
were incubated in Krebs-Henseleit solution con- 
taining C-14 glucose. The total glucose concen- 
tration in the medium was 400 mg%. One group 
each of normal, alloxan diabetic, and insulin- 
treated diabetic rats was fed Purina chow checkers 
containing 6.3% fat. The following results are ex- 
pressed in terms of total recovery of C-14 in 
fatty acids per gram of tissue. The average hepatic 
lipogenesis was 0.019% and adipose tissue lipo- 
genesis was 1.04%. Lipogenesis in liver and adi- 
pose tissue of diabetic rats was abolished. Insulin 
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administration to diabetic rats restored similarly 
the lipogenesis in both tissues to high levels. When 
fat free diet was fed, adipose tissue lipogenesis in- 
creased more than twofold, the hepatic lipogenesis 
60 times. Despite this increase, however, the latter 
was even then lower than the former. Further in- 
crease of the fat content of the diet depressed the 
fat formation by the liver more than by adipose 
tissue. Under all conditions investigated lipo- 
genesis by adipose tissue exceeds that by the liver. 
Both liver and adipose tissue showed similar ca- 
pacities for oxidation of glucose per gram of tis- 
sue. (Supported by Public Health Grant A-78 R). 


1197. Selenium metabolism: loss of selenium 
from mouse tissues on heating. Max HEIn- 
RICH, JR* AND F. E. Kevsey. Dept. of Pharmacol- 
ogy, Univ. of South Dakota School of Medicine, 
Vermillion. 

At 2-48 hr. intervals after the subcutaneous 
administration of nontoxic doses of selenium” 
as sodium selenite it was possible to recover an 
average of 98.5% of the administered dose by using 
a scintillation counter to measure the radioac- 
tivity of the isolated tissues, excreta, and the 
volatile selenium compounds in the expired air. 
We were unable to recover more than 15% of the 
administered dose in the expired air. Other work- 
ers have been able to recover from 30-85% of 
the administered selenium apart from that lost 
in the expired air. Since all other methods for the 
analysis of selenium include a period of digestion 
during which volatile selenium compounds may 
be lost, work was undertaken to compare the 
selenium” content of dried tissue homogenates 
and dried urine with that of fresh samples. It was 
found that all tissues and excreta lost selenium 
during the drying process. Heart, spleen, gastro- 
intestinal tract, liver, kidney, lungs, uteris, 
muscle and carcass generally lost between 10 and 
25%, while various samples of urine lost approxi- 
mately 50% of the original radioactivity on dryi'g. 
Drying the solution of sodium selenite used ‘or 
the injections did not significantly influence ‘/!ie 
recovery. It is concluded that selenium in ile 
tissues and excreta is at least partially volatiie, 
the loss of which may give misleading analytical 
data. 


1198. Systemic effects of 2-isovaleryl-! °- 
indandione. 8. RicHarp HetsEy, KENN? 1 
C. Otson AND J. PatmeR SAUNDERS (introduc: d 
by J. H. Wits). Pharmacology Branch, Chem: l 
Corps Med. Labs., Army Chemical Center, Md. 
The anticoagulant rodenticide, 2-isovaler: !- 

1,3-indandione, (Isoval) produced immedi: 

depression of blood pressure in the cat wl 2 

given intravenously in doses greater than 5 mg/!:<. 

Doses lower than 40 mg/kg produce depressi'? 

with a gradual return to values slightly below 1’ 
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vre-injection level. Doses above 40 mg/kg rapidly 
iower the blood pressure to extremely low levels 
vithout subsequent recovery, death usually fol- 
jowing from respiratory failure. At doses above 20 
ng/kg an increase in respiratory rate is seen, 
ollowed by apnea in animals given more than 40 
ng/kg of Isoval. Preliminary tests indicate that 
un isomeric compound, 2-pivalyl-1,3-indandione, 
produces similar effects. That these effects are at 
least partially mediated from the CNS is demon- 
strated by the fact that spinal-sectioned (C-4), 
vagotomized animals respond to repeated doses of 
40 mg/kg of Isoval with only a gradually lowered 
blood pressure which returns fairly rapidly to pre- 
injection levels. (3-Indandione supplied through 
courtesy of Motomco, Inc., New York City.) 


1199. Production of adrenal cortical atrophy 
by derivatives of 1,l-diphenyl ethane. 
Gorpvon R. Henniaar,* P. 8. Larson, J. K. 
FINNEGAN, R. BLACKWELL SmitTH, JR. AND H. 
B. Haaa. Depts. of Pharmacology and Pathology, 
Med. College of Virginia, Richmond. 

Nelson and Woodard have described the produc- 
tion of adrenal cortical atrophy in the dog from 
the oral administration of 2,2-bis(p-chloro- 
phenyl)-1,1-dichloroethane (TDE) (Arch. Path. 
48: 387, 1949). This effect does not result from the 
administration of such chemically related com- 
pounds as DDT and Methoxychlor. In view of the 
above, a study has been undertaken to elucidate 
the basic chemical structure involved. It has been 
found that adrenal cortical atrophy occurs in the 
absence of substitutions in the para position in 
the phenyl rings of the TDE molecule. However, 
any change in the number of chlorines on the 
dichloroethane portion of the molecule, the sub- 
stitution of 1,1-dichloroethylene or 1,1-dichloro- 
2-hydroxy ethane, appears to abolish the produc- 
tion of adrenal cortical atrophy. Some of the 
latter compounds tend to produce hypertrophy of 
the gland. Morphological and _ histochemical 
studies for possible effects of these compounds on 
other endocrine glands are in progress. 


1200. Effect of antimalarial drugs on cardiac 
muscle. Marityn E. Hess (introduced by 
Cari F. Scumipt). Lab. of Pharmacology, Univ. 
if Pennsylvania School of Medicine, Philadelphia. 
The effects of antimalarial drugs on the con- 

ductivity and excitability of cardiac muscle were 

studied on cat papillary muscle suspended in 
modified Locke’s solution. Excitability was 


m asured by the minimal amount of current 
he-essary to produce an action potential with 
Vi-ious durations of stimuli. Conductivity was 


de‘ermined by the form of the action potential 
an | its distance from the stimulus artefact. Quini- 
dine, quinine and chloroquine, when tested in 
eqiial concentrations in this way, all produced a 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 365 


decrease in excitability and conductivity. Quinine 
was the least effective; chloroquine the most po- 
tent. Further studies with other antimalarial 


1201. Metabolism of coal-tar colors. Part II. 
Bile studies. 8. M. Hess* anp O. G. FitzHuau. 
Div. of Pharmacology, Food and Drug Admin., 
Dept. of Health, Education and Welfare, Washing- 
ton, D. C. 

A previous report (HEss AND FitzHuau, Federa- 
tion Proc. 12: 330, 1952) indicated that triphenyl- 
methane colors certified for use in food, drugs and 
cosmetics were almost completely excreted in the 
feces of rats receiving the colors per os. After 
feeding, these colors were noted in the bile of rats, 
rabbits and dogs, indicating some absorption 
despite the lack of any excretion in the urine. To 
estimate the range of absorption in the gastro- 
intestinal tract the bile obtained by total biliary 
fistulas of several dogs was collected and exam- 
ined. When the dogs’ food consumption was again 
normal they received 200 mg of each color in a 
capsule. The bile was analyzed daily by extracting 
an aliquot with tertiary butyl alcohol; the color 
in the alcoholic extract was separated from the 
interfering bile pigments by chromatographing on 
a celite-silicic acid column using aqueous sodium 
sulfate as the immobile phase and mixtures of 
chloroform and tertiary butyl acohol saturated 
with aqueous sodium sulfate as the mobile phase. 
The eluted color was acidified with acetic acid, 
treated with chloranil to oxidize any leuco base 
present, and its peak absorption in the visible 
range compared with a curve similarly prepared 
using known quantities of the color. The total 
quantities of FD&C Blue No. 1, FD&C Green 
No. 1, FD&C Green No. 2, FD&C Green No. 3 
and FD&C Violet No. 1 found in the bile did not 
exceed 5% of the administered dose. 


1202. Effects of inactivation of the baro- 
receptors upon the responses to graded 
doses of 1-nor-epinephrine. JAmMEs G. HILTon 
AND Rosert V. Brown (introduced by J. C. 
Rice). Depts. of Pharmacology, Univ. of Missis- 
sippt School of Medicine, Oxford, and Univ. of 
Tennessee, Med. Div., Memphis. 

The previous work of Boxill and Brown and 
Brown and Hilton has shown that inactivation of 
the baro-receptors by phenolization of the carotid 
sinuses and severance of the mid-cervical vagi 
does not significantly affect the blood pressure 
responses of anesthetized dogs to graded doses of 
l-epinephrine. This work has been extended using 
graded doses of l-nor-epinephrine. These experi- 
ments were carried out on randomly selected dogs 
anesthetized with sodium barbital. Blood pressure 
and respiration were recorded by standard tech- 
niques. Prior to administration of the drug the 
carotid sinus region was exposed and the vagi 
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were located and tied with a loose ligature. Graded 
doses of l/-nor-epinephrine ranging from 0.0015- 
14.73 ug of base per kilogram of body weight were 
administered via the jugular vein and the results 
were recorded. Following the largest dose the 
carotid sinus region was painted with liquefied 
phenol and washed with alcohol and saline and the 
vagi were severed. After allowing the blood pres- 
sure to establish a new base level, graded doses of 
l-nor-epinephrine were repeated. Comparison of 
responses before and after treatment showed that 
there was no significant difference in actual rise 
in pressure, duration of the pressor response, 
actual after-fall in pressure, or the constants of 
the dose response curve. There was, however, a 
significant difference in maximum pressure at- 
tained and minimum blood pressure attained. 
In both cases these values were lower after treat- 
ment than before. 


1203. Serum concentrations of tetracycline, 
chlortetracycline and oxytetracycline 
following oral and intravenous adminis- 
tration to dogs. L. R. Hines,* Roserr E. 
Vessey,* Epcar H. Stokey* anp Raymonp W. 
CuNNINGHAM. Dept. of Pharmacology, Section 
of Chemical and Biological Research, Lederle 
Labs. Div., American Cyanamid Co., Pearl River, 
he 2 
Single oral doses of 6.25 and 12.6 mg/kg of 

tetracycline and chlortetracycline (Achromycin 

and Aureomycin, respectively, American Cyana- 

mid Co., or a 12.5 mg/kg dose of oxytetracycline 

(Terramycin, Charles Pfizer and Co.) produced 

appreciable serum concentrations of the anti- 

biotic within 1 hr. These levels persisted for at 
least 8 hr. Multiple (8) oral doses of 3.5 mg/kg at 
intervals of 3 hr. produced tetracycline and 

chlortetracycline serum concentrations at least 3 

times greater than those obtained with oxytetra- 

cycline under the same conditions. However, a 

series of experiments, in which the antibiotics 

were given intravenously at levels of 5 and 10 

mg/kg, produced higher tetracycline and oxytetra- 

cycline blood levels than was obtained with chlor- 
tetracycline. In most cases, the greatest differ- 
ences were seen in the blood samples taken 

immediately (5 min.) following the injection. A 

marked variation in the response of the animals 

was noted. The reasons for these deviations are 
unknown. 


1204. Application of free electron model to 
study of absorption spectrum of peptide 
bond. W. C. Houtianp. Dept. of Pharmacology, 
Vanderbilt Univ. School of Medicine, Nashville, 
Tenn. 

The light absorbing properties of the peptide 
bond can, in a first approximation, be interpreted 
by assuming that certain of the valency electrons 
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of the C, N and O centers form bonds which main- 
tain the molecular framework of the grouping, 
while the remaining valency electrons, the 7 or 
unsaturated electrons, move in the potential of 
this frame. By considering only the motion of the 
w-electrons, one can predict with a fair degree of 
accuracy the absorption maximum of this linkage. 
When the peptide bond is incorporated into the 
hydrogen bonded peptide matrix of polypeptides 
and proteins, the wavelength of the main absorp- 
tion band is shifted to longer wavelengths. On the 
basis of tlre free electron model this shift may be 
interpreted as being due to the relatively greater 
mobility of the x electrons brought about by the 
hydrogen bonds between peptide groups of adja 
cent polypeptide chains. We have shown by simple 
calculations that this increased mobility or de- 
localization lowers the average kinetic energy of 
the x-electrons and consequently less energy is 
required to excite them. The more extensive the 
interchain interaction, the greater the z-electron 
delocalization, and thus the more pronounced is 
the shift of the maximum to longer wavelength. 
These studies offer some theoretical justification 
for the suggestion of Anslow and Schauenstein 
and their respective co-workers that a portion of 
the light absorbed by proteins in the range 2500- 
3000 A° is due to the hydrogen bonded peptide 
fabric. 


1205. Action of various drugs on ion transport 
across cellular and intracellular barriers. 
W. C. Houianp Anp Ciara E. Dunn.* Dept. of 
Pharmacology, Vanderbilt Univ. School of Medi- 
cine, Nashville, Tenn. 
2,4-dinitrophenol (DNP) in concentrations 

(10-+-10-* m) which reduce auricular contraction 

60-100%, cause a loss of K from isolated auricles, 

and respiring auricular mitochondria. The ancs- 

thetic drugs pentobarbital and chloretone ‘1 

quantities (10-*-10-4 m) which produce a coni- 

parable degree of depression decrease the rate »f 

K loss from intact auricle and increase the r::'¢ 

from isolated mitochondria. When DNP 2d 

Nembutal are added simultaneously, there is © 

net loss of K from the auricle; whereas their co::\- 

bined actions on mitochondrial ion transport : 

additive. Concentrations of acetyl choline (10 

10-¢ m) which cause a loss of K from isolated au 

cles have no observed effects on mitochondrial | ' 

transport. However, small quantities of t' 5 

agent partially or completely reverse the effe: s 

of Nembutal and Chloretone on auricular : | 

transfer, but do not modify the action of D>» 

Acetyl choline is without effect on the action ' 

these two classes of drugs on mitochondi 

permeability. It would appear that the drv- 
studied can modify cell permeability by acti 
exclusively at the cell surface or by acting at sor 


or Dm 
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intracellular loci, or both. The anesthetic agents 
probably act by interfering with the ion accelerat- 
ing mechanism at the cell surface (acetyl choline 
system). 


1206. Carotid occlusion response in the dog. 
James QO. Hoppe, JosepH E. FuNNELL* AND 
Haran Lape.* Pharmacology Section, Sterling- 
Winthrop Research Inst., Rensselaer, N.Y. 

The ganglionic blocking effects of TEA, hexa- 
methonium and Pendiomid on the pressor response 
io bilateral carotid occlusion (PROCHNIK et al., 
im. J. Physiol., 162: 553, 1950) were estimated in 


ihe vagotomized, barbitalized dog. For compara-. 


tive purposes, the effects of these agents on the 
nictitating membrane preparation, prepared ac- 
cording to conventional methods, were determined 
in the dog and cat under sodium pentobarbital 
anesthesia. Deviations from the _ pre-injection 
values were measured and plotted in percentage 
change for graphic estimation of EDs50 values with 
results as follows: 





Hexame- 
thonium 
Br 


Method 


TEA Br i ate 


r 





Dog, Carotid Occlusion) 8.8 0.30 |°0.4 
Dog, Nictitating Mem-| 10.0 0.27 0.5 
brane 
Cat, Nictitating Mem-| 0.49 0.10 0.25 
brane 














It was of interest to note that the ED59 values as 
measured by the carotid occlusion response were 
of a similar order of magnitude to those obtained 
with the nictitating membrane preparation with 
each of these agents in the dog. The nictitating 
membrane data in the cat for hexamethonium and 
Pendiomid showed reasonably close agreement 
with similar data in the dog whereas these data on 
TEA indicated that the cat was considerably more 
sensitive than the dog to this substance. TEA 
would appear to be 1/5’ ag active as hexametho- 
nium and 1/2 as active as Pendiomid by the cat 
nictitating membrane preparation and approxi- 
mately 1/30 as active as hexamethonium and 1/20 
“Ss active as Pendiomid by the carotid occlusion 
‘ud the nictitating membrane response in the dog. 


1:07. Distribution and persistence of di- 
benzyline-C“ in the body. Rosrert M. Horo- 
WITz AND Mark Nickerson. Dept. of Pharma- 
cology, Univ. of Michigan School of Medicine, 
Ann Arbor. : 

Che distribution of dibenzyline-C™“ (N-benzy]l- 
(a - methyl - 8 - phenoxythey]) - 8 - chloroethyla- 

1 ine; labeled at the methylene of the benzyl 

£ oup) in various tissues of the mouse was studied 
intervals up to 24 hr. after intravenous or oral 
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administration of 5 mg/kg. Some radioactivity 
was found in all soft tissues examined; relatively 
high concentrations were noted in the kidney, 
liver and small intestine. The concentrations were 
lower following oral than following intravenous 
administration, except in stomach and small 
intestine. Accumulation of large amounts of radio- 
activity in fat depots could not be demonstrated 
in either mice or dogs. No radioactivity was de- 
tected in expired CO.. Mice excreted approxi- 
mately 50% of the total radioactivity in the urine 
during the first 24 hr. regardless of the route of 
administration. Paper chromatographic studies 
revealed that this radioactivity is excreted by 
both mice and rats largely in three fractions, one 
of which is an acid-hydrolyzable conjugate. An 
anesthetized dog with cannulated ureters and bile 
duct excreted 43% in the urine and 12% in the 
bile in 9 hr. Mice were sacrificed daily for 8 days 
following the intravenous administration of di- 
benzyline-C™ (10 mg/kg) and analyzed for total 
body radioactivity. Activity declined rapidly 
during the first 24 hr., but persisted at a low level 
up to, but not including, the 8th day. These find- 
ings accord with the suggestion that dibenzyline 
exerts its prolonged blocking action through 
stable bonding to some tissue constituent. 


1208. Comparisons of oral vs. parenteral effec- 
tiveness of some analgetics in patients with 
pain due to cancer. R. W. Houpk anp S. L. 
WALLENSTEIN.* Memorial Center, New York 
City. 

Comparisons of the analgetic power of drugs 
tested under different conditions and in dif- 
ferent groups of patients may well be misleading 
particularly when attempting to evaluate the 
relative effectiveness by different routes of ad- 
ministration. Studies of some analgetics were 
undertaken in which these variables were con- 
trolled. In 1 group of 21 patients a 5 mg dose of 
methorphinan was administered both orally and 
parenterally. To isolate any suggestion effects 
due to the mode of administration, the medica- 
tion was given in the following forms: 1) by cap- 
sule p.o., 2) by capsule p.o. together with a saline 
placebo i.m., 3) by i.m. injection, and 4) by i.m. 
injection together with a lactose placebo capsule 
p.o. ‘Pain relief scores’ obtained from the sub- 
jects’ hourly reports of pain intensity were ana- 
lyzed. The time-effect curves reveat no significant 
‘suggestion effect’ due to the mode of administra- 
tion although an appreciable difference is noted 
between the orally and parenterally administered 
drug. This is substantiated by analysis of variance 
of the results. Parenterally (i.m.) administered 
methorphinan was significantly more analgetic 
than the orally administered drug (P < 0.01) in 
this group of cancer patients. The results of stud- 
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ies carried out to compare codeine administered 
orally, parenterally and by combination of both 
routes, and to compare orally administered as- 
pirin, parenterally administered morphine, and 
the combination of the two, will also be discussed. 


1209. Metabolic study of various compounds 
containing the CN~ radical. Joun W. How- 
arpD,* R. F. Hanzaut* anp L. W. Hazieron. 
Hazleton Labs., Falls Church, Va. 

The toxicity of various organic compounds con- 
taining the CN~ radical were investigated in rats. 
The formation of cyanide and increase of thio- 
cyanate in the serum of these animals which had 
received oral and intraperitoneal administrations 
of these cyanide compounds were studied. Cyanide 
and thiocyanate investigations were also made on 
rats receiving the various CN~ compounds on a 
subacute feeding basis. A modified procedure of 
the Aldridge method was used for the determina- 
tion of cyanide and thiocyanate in the serum. The 
presence of CN and a simultaneous increase in 
thiocyanate was found in the serum of rats re- 
ceiving lactonitrile, glycolonitrile and succino- 
nitrile. B-methylaminopropionitrile and B-meth- 
oxypropionitrile did not produce cyanide in the 
animal body, nor was there an increase in thio- 
cyanate. Various other cyanide-containing com- 
pounds were also investigated. 


1210. Renal functions of rats after total body 
X-irradiation. K. C. Huane, J. R. ALMAND 
AND L. A. HarGAn (introduced by P. K. Knor- 
FEL). Dept. of Pharmacology, Univ. of Louisville 
School of Medicine, Louisville, Ky. 

Several investigators have reported renal 
damage due to radiation applied to the kidney 
region. One hundred-twenty-seven albino rats 
received a single dose of 806 r or 600 r x-ray. They 
lost weight rapidly in the first 5 days and then 
regained it gradually. The white cell count 
dropped to or under 100/mm.* The hematocrit de- 
creased gradually. A total of 91 irradiated rats of 
both sexes were observed for a postirradiation 
period of 32 days. Each day 2 irradiated rats and 
1 control rat were sacrificed under ether anesthe- 
sia. Qo. and PAH uptake were determined on renal 
cortical slices (0.2-0.3 mm in thickness) which 
were placed in Warburg flasks containing PAH- 
Ringer solution (Cross and Taggart) and incu- 
bated for 1 hr. at 26°C. In the first 10-12 days of 
postirradiation the PAH transport in kidney slices 
of x-irradiated rats shows a small, but not statis- 
tically significant decrease. The Qoz of the kidney 
slices decreased slightly in the first 10 days post- 
irradiation, and then recovered to the normal 
range. Histological studies revealed no demon- 
strable change. Clearance tests on several male 
rats were made before and after x-irradiation. 
The creatinine clearance was unchanged. The 
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animals were sacrificed 2 days later. Their kidney 
slices took up PAH at the same rate as did the 
control slices. The hematocrit and white cell 
count of these animals were less than the control. 


1211. Reserpin alone and in combination with 
hydralazine and hexamethonium in the 
treatment of hypertension. WARREN HuGuHEs, 
Rosert McConn AND Epwarp DENNIs (intro- 
duced by Joun H. Moyer). Cardiac Clinic, of 
Jefferson Davis Hosp., and Depts. of Medicine 
and Pharmacology, Baylor Univ. College of Medi- 
cine, Houston, Tex. 

A group of 45 unselected, ambulatory patients 
with mild to severe hypertension were treated with 
oral reserpin (Serpasil), a purified alkaloid of 
Rauwolfia Serpentina. The results indicate that 
55% of the patients treated for 1 mon. and 53% of 
the patients treated for 2-6 mon. demonstrated a 
significant reduction in blood pressure (decrease 
of 20 mm Hg or more in the mean blood pressure). 
Approximately 30% became normotensive. Group- 
ing the patients on the basis of the level of the 
control diastolic pressure revealed no significant 
difference in the response rate. However, all of 
the patients who became normotensive were the 
milder cases with a control diastolic pressure of 
100-120 mm Hg. The other predominant clinical 
effects consisted of bradycardia and sedation. No 
serious or incapacitating side effects occurred. The 
drug was given intravenously to 16 hypertensive 
patients. Seventy-five per cent demonstrated a 
significant reduction in blood pressure, charac- 
terized by a lag of 1-3 hr. from drug administration 
to blood pressure reduction. Either hexametho- 
nium or hydralazine was added to the therapy of 
the patients who did not respond to reserpin alone. 
Reserpin combined with hexamethonium was the 
most effective method, particularly in the patient 
with severe hypertension who showed no response 
to reserpin alone. 


1212. Effect of anesthetic agents on the oxi«d:- 
tive-phosphorylation of brain particul:te 
fractions. NorMAN A. HuLME* AND JOHN “. 
Krantz, Jr. Dept. of Pharmacology, Univ. - 
Maryland School of Medicine, Baltimore. 

The effects produced by diethyl ether anc a 
series of barbituric acid derivatives on the oxic :- 
tive phosphorylation of brain was studied. \ 
particulate fraction of rat brain respiring 0 
pyruvate was utilized. Diethyl ether was shown 0 
depress the P/O ratio by 20% in a concentr: ¢ 
equivalent to that obtained during surgical an: 
thesia. Pentobarbital showed complete depress! 
of phosphorylation at the same levels obtain 
by Brody and Bain (Proc. Soc. Exper. Biol. : 
Med. 77: 50, 1951) in their experiments using ** 
liver mitochondial preparations. A series ° 
ethinyl barbituric acid derivatives were studi: 
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vith the view of correlating anesthetic activity 
and the depression of the P/O ratio. 


1213. Effect of mercurous and mercuric salts 
on degradation of thymus nucleic acid. R. 
O. Hurst anp B. H. SEuzs (introduced by E. M. 
Boyp). Dept. of Biochemistry, Queen’s Univ., 
Kingston, Canada. 

When highly polymerized desoxyribonucleic acid 
from calf thymus was treated at 100° in the pres- 
ence of 0.0015 m mercuric acetate solution, 97.8% 
of the organic phosphorus became soluble in 10% 
trichloroacetic solution in 2 hr. Similar treatment 
with 0.0011 mM mercurous acetate completely de- 
graded the nucleic acid to acid-soluble compounds 
in 5 hr. Refluxing the nucleic acid with 0.02 m 
sodium acetate solution for 10 hr. did not cause 
any formation of acid-soluble material. The oli- 
gonucleotides formed were isolated as the sodium 
salt and analyzed for purine and pyrimidine con- 
tent by the chromatographic procedure described 
by Wyatt (Biochem. J. 48: 585, 1951). The relative 
proportions of the 4 bases liberated by digestion 
with perchloric acid were approximately the same 
as obtained with desoxyribonucleic acid that had 
not been treated with mercury salts. The chro- 
matogram of the undigested oligonucleotide 
showed only 2 spots running a little behind guanine 
and adenine. The ultraviolet light absorption 
spectra of the material eluted from these spots 
were different from those of the free bases or their 
desoxy-nucleoside or -nucleotide derivatives and 
they are presumably a mixture of oligonucleotides. 


1214. Effect of mercuric chloride on yeast and 
on yeast hexokinase. L. Hurwitz anp EmILy 
CHAFFEE (introduced by A. RorustTEin). Div. 
of Pharmacology and Toxicology, Dept. of Radia- 
tion Biology, Univ. of Rochester School of Medi- 
cine and Dentistry, Rochester, N.Y. 

The interaction of mercuric chloride with living 
yeast cells and with a purified preparation of yeast 
hexokinase was studied and compared. Very low 
concentrations of mercuric chloride were necessary 
to inhibit both the reaction of the enzyme prepara- 
tion and the fermentation of glucose by yeast 
cells. The addition of mercury complexing agents, 
such as pyruvate and ATP, prior to the addition 
of mercury afforded protection against the in- 
hihitory effects. However, in each case if the 
mercury were added before the complexing agent, 
much less protection was observed. For example, 
Whon 0.15 m pyruvate was added to yeast prior to 
me-cury, no inhibition was observed; but when it 
we» added 60 min. after mercury, the inhibition 
wi 80%. Similarly, when ATP was added to 
he: okinase before the mercury, the inhibition was 
ony 18%; but when ATP was added after the 
mecury, the inhibition was 90%. The observed 
eff cts cannot be due to an irreversible inactiva- 
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tion by mercury of the purified enzyme or of the 
active metabolic groups in the living yeast. Each 
reaction can be shown to be reversible by other 
agents. Cysteine can reverse the inhibition of 
hexokinase. Dialysis against a higher concentra- 
tion of yeast can reverse the inhibition of glucose 
fermentation in yeast cells. Apparently carboxy] 
and phosphate containing complexing agents can 
prevent mercury inhibition, but cannot reverse 
it. On the other hand, sulfhydril agents can both 
prevent and reverse the effect. The mechanism of 
combination of mercury with the enzyme with 
the yeast cell is complex, and not well understood. 


1215. Acute and antagonistic effects of nalor- 
phine in the monkey. SamMveE.L [RWIN* AND M. 
H. Seevers. Dept. of Pharmacology, Univ. of 
Michigan, Ann Arbor. 

In studies wit’. 27 monkeys (Rhesus and Cyno- 
molgus), the subcutaneous administration of 1-50 
mg/kg of nalorp’ .ae (N-allylnormorphine) pro 
duced pupil dilacation, slight or no slowing of 
respiration and drowsiness. Nausea and ano- 
rexia were noted with 60 and 100 mg/kg, while in- 
creasing dosage successively produced vomiting, 
respiratory stimulation, apprehension, crying, 
intention tremors, ataxia, hallucinatory-like be- 
havior, periodic clonic convulsions and respira- 
tory and cardiac slowing with almost simultaneous 
arrest of these 2 functions. The lethal dose was 
approximately 400 mg/kg subcutaneously and 
100-200 mg/kg intravenously. Nalorphine, in a 
dosage ratio of 1:10, reversed the respiratory de- 
pression and narcosis following morphine, metha- 
done, l-isomethadone and ketobemidone. It re- 
versed the respiratory depression produced by 
racemorphan, but only slightly affected the 
narcosis. The antagonism persisted for approxi- 
mately 7 hr. after nalorphine administration, 
and 34 of the administered dose seemed inactive 
after 3 hr. The simultaneous administration of 
nalorphine (2 mg/kg) protected against the acute 
neuropathology and lethal effects (convulsions 
and respiratory depression) of 30 mg/kg of metha- 
done and 50 mg/kg of ketobemidone and racemor- 
phan, exceeding the lethal dose of these agents by 
100, 110 and 60%, respectively. Nalorphine com- 
bination with pentobarbital (10 mg/kg) protected 
against 50 mg/kg of methadone and 150 mg/kg of 
ketobemidone. The qualitative and quantitative 
characteristics of antagonism of a variety of 
morphine-like agents by nalorphine (2 mg/kg) 
were almost identical to the protection (cross- 
tolerance) against these agents observed in ani- 
mals highly tolerant to morphine. 


1216. Addictive properties of methadone de- 
rivatives. H. Ispevu anv H. F. Fraser. Nail. 
Inst. of Mental Health, Addiction Research Center, 
PHS Hosp., Lexington, Ky. 
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In non-tolerant former morphine addicts, alpha- 
l-methadol (derived from d-methadone) (I), and 
beta-d-acetyl-methadol (derived from 1l-metha- 
done) (II), in doses of 50 to 60 mg orally or sub- 
cutaneously induced ‘euphoria’ and pupillary 
constriction. Effects of both drugs appeared slowly 
(4-9 hr.) but persisted for 60-72 hr. It was more 
effective orally than subcutaneously, whereas II 
was equally effective by both routes. Both drugs 
completely suppressed abstinence symptoms when 
substituted for morphine in strongly addicted pa- 
tients; 1 daily oral dose of 4-% the total daily 
morphine dosage sufficed for this purpose. Fol- 
lowing abrupt withdrawal, mild abstinence ap- 
peared and subsided quite slowly. I and II possess 
high addiction liability similar to that of alpha-l- 
acetylmethadol. Doses of di, | and d 2,2-diphenyl- 
4-dimethylamino ethyl valerate HCl (III, IV, 
V) and ethyl 2,2-diphenyl-4-dimethylamino 
butyrate HCl (VI) ranging up to 73 mg subcu- 
taneously or orally did not induce definite mor- 
phine-like euphoria and did not relieve abstinence 
from morphine. III and V caused slight but defi- 
nite pupillary constriction, whereas IV and VI 
did not. Addiction liabilities of these drugs do 
net exceed that of-codeine. 


1217. Experimental chronic alcoholic intoxi- 
cation (motion picture). H. Ispeui, H. F. 
Fraser, A. WIKLER, ANNA J. EISENMAN, R. E. 
BELLEVILLE* AND T. L. Nasu.* Natl. Inst. of 
Mental Health, Addiction Research Center, PHS 
Hosp., Lexington, Ky. 

Ten former morphine addict volunteers, who 
had no history of convulsions or psychotic epi- 
sodes, drank 290-620 ml 95% ethanol diluted with 
water and fruit juice daily. Total daily alcohol 
intake was divided into 12-24 drinks. Patients 
were given high-quality, high protein diet sup- 
plemented with vitamin capsules. Prior to and 
during withdrawal, massive vitamin supplementa- 
tion was given parenterally. Early in chronic 
intoxication patients were noisy, silly and emo- 
tionally labile; after 6 wk., they were much quieter 
and drinking to prevent tremors, which appeared 


if they had not had alcohol for several hours. Four. 


patients who withdrew from the experiment after 
7-35 days intoxication, did not have convulsions 
and/or delirium. Alcohol was abruptly withdrawn 
from the remaining 6 subjects after 45-87 days 
intoxication. Two of these had convulsions; 3 
became frankly delirious; 2 had hallucinations 
but maintained orientation and insight; 1 escaped 
both convulsions and delirium. All 6 patients had 
weakness, tremors, etc., on withdrawal. These ap- 
peared before blood alcohol levels were zero. In 3 
patients, blood alcohol levels were zero when they 
were consuming 13-16 ml of 95% ethanol hourly. 
When consuming 20-21 ml hourly, blood levels 
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rose to 150-300 mg%. If this intake was mai): 
tained, blood levels gradually fell, after increasi::. 
to 22-23 ml/hr levels, rose again and, thereafter, 
did not fall. The experiments indicate that with- 
drawal of alcohol from chronically intoxicated 
persons will precipitate delirium tremens. 


1218. Hematoxylin hyperglycemia and di- 
rected structure-response studies with 
chelating agents. Harry K. Iwamoto anp 
H. Jack Apams.* Dept. of Pharmacology, Schools 
of Pharmacy and Medicine, Univ. of Buffalo, 
Buffalo, N. Y. 

A large number of compounds has been investi- 
gated for the same type of activity as first de- 
scribed by Dunn, Sheehan and McLetchie for 
alloxan and a styrylquinoline compound. Much 
of the work since this original report has been re- 
viewed by Lukens (1948) and by Lazarow (1949). 
Most of the substances which have been found to 
produce experimental diabetes have been com- 
pounds resembling alloxan in structure. The 
special reference to the curious disrupting influ- 
ence exerted upon the pancreatic islets and blood 
sugar levels appeared at first pregnant with possi- 
bilities in the investigative study of the general 
problem. Although uncovered information and 
good theoretical reasons have been particularly 
suggestive in the explanation of alloxan action, 
the mechanism of production of the observed 
necroses and hyperglycemia is enigmatic. Kadota 
(1950-51) and recently Root and Chen (1952) 
working along the hypothesis that the metal-com- 
bining or chelating capacity of a diabetogenic 
substance might be the property responsible for 
these reported effects, studied 8-hydroxyquino- 
line. Their results essentially confirmed the hy- 
pothesis. Hematoxylin, selected with the purpose 
of extending these authors’ chelation concep! to 
the compounds structurally dissimilar to alloxan, 
was found to evoke similar disturbances, Adm: nis- 
tered intravenously to fasted animals (rab! its, 
rats) in repetitious doses of 12 to 15 mg kg, 
produced sustained blood sugar levels in the r ge 
150-245 mg% (Folin-Malmrose) with a gra ‘ua’ 
return to normal. Sections were prepared ‘on 
sacrificed hyperglycemic rabbits by the hem: 0x- 
ylin-eosin method sans hematoxylin. V» ‘el 
quinoline derivatives were further investigat« |i) 
rigorous application of the structure-response est 
for sequestering ability. The hypothesis ap}: ‘3 
promising. 


1219. Changes in convulsant thresholds «# ‘te* 
Rauwolfia serpentina, Reserpin and V > ri- 
loid. ExvizapetH H. Jenney (introduced by 
Cart C. PreirrerR). Dept. of Pharmaco: Jy; 
Univ. of Illinois College of Medicine, Chicag: 
Since reports from India have indicated ‘at 

Rauwolfia alkaloids are effective against ceri ain 
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convulsant disorders, and since the drug is known 
t» have a sedative effect, it seemed advisable to 
determine its anticonvulsant spectrum. Since 
F auwolfia is also a hypotensive agent, it was com- 
pared to the less sedative drug ‘Veriloid’ (Vera- 
trum viride). Rauwiloid alkaloids, suspended in 
a 1% gum tragacanth solution were administered 
by stomach tube daily for a period of 10 days at 
a dose of 50 mg/kg to a group of 50 female mice, 
mean weight 21.3 + 1.4 gm. The following tests 
were performed: 7) the determination of the cDs5o 
with electroshock (that milliamperage which 
elicited a maximal tonic extensor seizure in 50% of 
the mice) on days 3, 6 and 9, 3 hr. after the daily 
dose 2) a comparison of the response to electro- 
shock on the 8th day 24 hr. after the 7th dose with 
that 3 hr. after the 8th dose, 3) the determination 
of the metrazol, strychnine, ammonium acetate 
thresholds and sensitivity to semicarbazide, 3 
hr. after the 10th dose. The data so obtained are 
summarized in the table. 



































NE 
Electto- | Metrazol | Sty Ace- — 
CDs0  ealiladenie ml/ ml/ 90 me/ kg 
mouse mouse 
ma.|Mort.| FT |pc| Fi | Fi | rit | die 
Rauwiloid |5.5)80%).165).25) .285) .393)5/10)4/10 
Control 7.914%] .195|.46) .265) .336/2/10/0/10 
Ratio E/C | .7 .85 |.54) 1.08 |1.17 








Further tests have shown that a single oral dose 
(50 mg/kg) of Rauwiloid alkaloids is capable of 
lowering the electroshock maximal seizure thresh- 
old significantly (P < 0.001). This effect persists 
for more than 48 hr. This threshold lowering 
property is shared by ‘Reserpin’ (40 mg/kg) but 
not by ‘Veriloid’ (2, 4, or 10 mg/kg). The mortality 
rate after a maximal seizure was increased from 
14% in control mice to 80% in Rauwiloid-treated 
mice. This far exceeds the limits of chance factors. 
Since attempts to revive the mice by artificial 
respiration were successful in over 90% of the 
deaths, cardiac toxicity and death from cardiac 
failure following electroshock are unlikely. 


122). Simple oxygenator pump for perfusion 
©! isolated organs and limbs. GILBERT C. 
JouNnson,* JULIAN L. AMBRUS AND JOSEPH W. E. 
H \rrisson.* Dept. of Pharmacology, Phila- 
d: phia College of Pharmacy and Science, Phila- 
d: phia, Pa. 

A simple oxygenator pump is described for the 
maiitenance of isolated organs and limbs. The 
pun » was constructed to investigate the fate of 
whi'» blood cells in various organs. Many similar 
4pp. ratuses reported in the literature were found 
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to injure white blood cells. Oxygenation is effected 
by allowing the blood to flow in a thin film over 
the non-wettable surface of a rotating tube. Tem- 
perature, pH and oxygen saturation are continu- 
ously checked. The phenomenon of ‘blue-red 
liver’ described with isolated preparations of 
dog livers has been found to be partly due to 
to rouleau formation. This could be prevented by 
determining and using the optimal concentrations 
of heparin. In isolated hind limb of dogs the pro- 
duction and release of blood cells by the bone 
marrow and the effect of drugs thereon will be re- 
ported. 


1221. Antagonism of pentylenetetrazol (Met- 
razol) and thiopental in thé central nervous 
system. EUGENE R. JoLuy* AND JoHN E. STEIN- 
Haus. Dept. of Pharmacology and Toxicology, 
Univ. of Wisconsin Med. School, Madison. 
The antagonism between pentylenetetrazol and 

thiopental in respect to their effects on the cen- 
tral nervous system was studied in order to gain 
information concerning the modes and sites of 
action of these drugs. By ligating the basilar ar- 
tery in the mid-pontine region the cerebral blood 
flow of the vertebral and internal carotid arteries 
of rabbits can be separated. Drugs thus can be 
introduced into the medullary and lower pontine 
regions by injection into the vertebral arteries or 
into the higher centers by means of the internal 
carotid arteries. Repeated injections of thiopen- 
tal sodium (2 mg/kg) into the vertebral artery 
caused apnea of increasing duration together 
with a sharp fall in blood pressure. Much larger 
amounts of thiopental (20 mg/kg) administered 
by way of the internal carotid artery did not 
depress blood pressure or respiration. Injection of 
pentylenetetrazol (2-4 mg/kg) into the internal 
carotid artery caused convulsions, whereas 10-20 
mg/kg of this agent was required to produce con- 
vulsions when the drug was introduced into the 
vertebral artery. The apnea produced by thiopen- 
tal could be antagonized by pentylenetetrazol in a 
dose of 20 mg/kg given by either route, although 
injections into the vertebral artery thus were 
slightly more effective in some instances. When 
the respiratory center was deeply depressed by 
thiopental, pentylenetetrazol was often without 
effect and repeated administration served only to 
deter recovery. The ability of pentylenetetrazol 
to antagonize depression of the respiratory center 
by thiopental appears to be due to a non-specific 
stimulation of many centers in the brain rather 
than to a direct effect on respiratory center. 


1222. Effect of 1-ethanesulfonyl-4-ethyl-pi- 
perazine hydrochloride on burn shock in 
rats. STEVEN E. JurpANn,* ALLAN G. WHEELER, * 
WiuuiaM O. Foye* anp O. Stpney Ortu. Depts. 
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of Pharmacology, Pharmacy and Anesthesiology, 

Univ. of Wisconsin Med. School, Madison. 

White rats (Sprague-Dawley strain) weighing 
between 135-180 gm were subjected to controlled 
heat by a method modified from Prinzmetal. 
They were anesthetized with ether, then grasped 
by the skin in the occipital region with a hemostat 
and immersed to the axilla in a constant tempera- 
ture water bath for either a 10 or 15 sec. interval. 
The temperature of the bath was maintained at 
75 + 0.5°C. Survival was considered present at 
48 hr. after immersion. Of the 32 control animals 
immersed for 15 sec. 35% survived and 45% of 
the 20 immersed for 10 sec. survived. In groups of 
10 animals each, 1 ethanesulfonyl-4-ethy]l-pipera- 
zine HCl was administered in the following dos- 
ages and routes with the indicated results: 250 
mg/kg i.v. immediately before 15 sec. immersion, 
82% survived, 10 sec. immersion, 100% survived; 
500 mg/kg i.v. immediately before 15-sec. im- 
mersion, 100% survived, 10 sec. immersion, 100% 
survived. There was also an increased survival 
rate in groups of rats receiving 500 mg/kg i.p. 
for various intervals before immersion. Toxicity 
and other pharmacological effects of this pipera- 
zine compound will be presented. 


1223. Cardiovascular actions of a series of 
quinoline derivatives. Kazuya Kamiso AND 
GeEorGE B. KoeE.ue. Dept. of Physiology and 
Pharmacology, Grad. School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

Cardiovascular actions of 3 groups of com- 
pounds related to quinoline were studied in dogs: 
3-quinolinecarboxamides (Group A), tetrahydro- 
3-quinolinecarboxamides (Group B), and 3-carb- 
amylquinolinium halides (Group C). Compounds 
of Groups A and B produced slight falls in blood 
pressure of brief duration. Most of the derivatives 
in Group C exhibited significant hypotensive 
activity; in lower doses they blocked the hyper- 
tensive response to carotid occlusion and, in sev- 
eral instances, to stimulation of the central vagus; 
the effects of injected epinephrine and stimulation 
of the peripheral vagus were not affected. The 
actions of the most potent member of the group, 
1 - methyl - 3 - (N - (1 - carboethoxyethylearba- 
myl)) quinolinium iodide (McN-259-15) were 
studied in detail. One to 5.0 mg/kg i.v. usually 
produced a marked initial fall in blood pressure 
accompanied by tachycardia and brief apnea. 
After a rapid partial recovery, the blood pressure 
slowly returned to normal over a period of 10 to 
60 min. The response to carotid occlusion was de- 
pressed considerably longer. Dogs showed con- 
siderable individual variation in the magnitude of 
response, and exhibited tachyphylaxis to succeed- 
ing doses. The initial fall in pressure was largely 
blocked by atropine; the subsequent prolonged 
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fall was nearly abolished by chlorprophenpyrid- 
amine or paracarbinoxamine. Neither phase was 
markedly reduced by vagotomy, denervation of 
the carotid sinuses, nodose ganglionectomy, sec- 
tion of the spinal cord at C-3, or hexamethonium. 
It was concluded, therefore, that the actions were 
largely peripheral, resembling those of acety|- 
choline and histamine. At higher doses of McN- 
259-15, a central component appeared to play an 
increasingly important role in contributing to the 
hypotensive effect. (This study was supported 
by a grant from MeNeil Laboratories, Inc.) 


1224. Inhibition of renal tubular excretion of 
N’-methylnicotinamide by basic dyes. 
ALEXANDER KANDEL* AND LAWRENCE PETERS. 
Dept. of Pharmacology, Tulane Univ. Med. 
School, New Orleans, La. 

Intravenous injection of the basic dye, 1’- 
ethy] - 3,6 - dimethyl - 2 - phenyl - 4 - pyrimido -2’ - 
cyanine chloride (#863) is followed by its rapid 
and marked accumulation in renal tubular epi- 
thelium. In dogs, single doses of 25 or more um of 
# 863/kg produce renal tubular injury and general- 
ized renal functional impairment. Much smaller 
doses, as low as 1.25 um (0.5 mg) per kg, inhibit 
the renal tubular excretion of the quarternary 
base N’-methylnicotinamide (NMN) _ without 
producing a simultaneous reduction of creatinine 
or PAH clearance, or of the maximal tubular 
transport rates for PAH and glucose (PETERS 
et al. Abst. XIX Internat’l. Physiol. Congress. 
Montreal, 1953). The extremely small amount of 
the quarternary cyanine required to block the 
tubular excretion of relatively large amounts of 
NMN suggests that the cyanine behaves as a rela- 
tively refractory substrate for the tubular trans- 
port system involved. The ability of other basic 
dyes to suppress the tubular excretion of NMN in 
dogs is being investigated. One monomethin- 
cyanine other than #863 has been studied and 
found active to date, while its trimethincyanine 
analogue exerted no inhibitory effect. One sty yl- 
quinoline dye has also been studied. It prove: to 
be active and was not present in detect: dle 
amounts in the urine of test animals. Other b sit 
dyes are being investigated in an attempt to » il 
information concerning the mechanism of thc in- 
hibition, and the functional characteristics of | he 
tubular transport system for organic bases « ‘cl 
as NMN. 


1225. Possible occurrence of natural choli!:’s- 
terase inhibitors in animal tissues. ALEX \N- 
DER G. KAarRcZMAR AND THEODORE Koppa\ ‘I. 
Dept. of Pharmacology, Georgetown Univ. ‘ed. 
School, Washington, D. C. 

Residual activity of diisopropyl] fluorophosp! :te 

(DFP) following administration to anivials 

(dogs, cats and mice) was measured in this labora- 
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‘ory (KarczMAR AND Koppanyi, J. Pharmacol. 
K Exper. Therap., 1953, in press) and by Cattell 
und Riker (personal communication) in terms of 
nhibition of acetylcholinesterase (AChE) and 
cholinesterase (ChE) of normal blood by tissues 
f these DFP-treated animals. However, further 
investigation showed that such measurements 
require correction for possible natural inhibitors 
in tissues. To demonstrate their presence, AChE 
end ChE activity of liver, brain, intestine and 
blood on one hand and of tissue mixtures on the 
other, was measured. Tissue mixtures showed 
lower AChE and ChE activities than the sums of 
activities of components of these mixtures. Spe- 
cial precautions were necessary since in certain 
conditions enzyme activity may appear not to be 
proportional to its concentration (BoELL et al., 
J.E.Z., 97: 21, 1944). Generally, serum and intes- 
tine (1:4 to 1:50) were more effective in inhibiting 
AChE and ChE activity in tissue mixtures (up 
to 60%). Some inhibition of enzyme activity re- 
mained even after heating. Purified AChE and 
ChE preparations showed little, and certain com- 
ponents of brain homogenates isolated chromato- 
graphically—moderate inhibition. ATP inhibited 
also (cf. KoppANYI AND KarczMar, Am. J. Phys- 
iol., 159: 576, 1949). The esterase inhibitor seem- 
ingly present in tissues is, paradoxically, de- 
pressed by anticholinesterases: 1) in vivo, AChE 
and ChE activity may increase by 50% after ap- 
propriate time, following administration of anti- 
cholinesterases; 2) in certain conditions, DFP- 
inised or eserinised blood enhances acetylcholine 
hydrolysis by untreated homogenates. This 
agrees with unpublished data of Cattell and 
Riker. 


1226. Effects of quaternary ammonium and 
cholinergic drugs on skeletal development 
of chick embryo. Davip A. Karnorsky, 
CorRINNE Ross AND CLARA-GorDON W. LEav- 
itt (introduced by Freprerick §8. Puri.ips). 
Div. of Exptl. Chemotherapy, Sloan-Kettering 
Inst., New York City. 

In testing chemicals for their effects on the 
developing chick embryo, as part of a screening 
program for growth-inhibitors, methyl] nicotinium 
bromide (SK 7412) and trimethyl vinyl ammonium 
chloride (SK 8501) regularly produced shortening 
and twisting of the neck (‘wry neck’). On exam- 
ining the skeleton, this abnormality was found 
to be due to fusion of the cervical vertebrae. 
Bcth compounds, which produced a similar effect, 
hove quaternary ammonium ions in common, and 
for this reason a study of other quaternary am- 
m:nium salts and cholinergic drugs was under- 
taken in the chick embryo. Thus far, 36 compounds 
have been examined by injection into the yolk 
sac of the 4 day embryo for toxicity and ‘wry neck’ 
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activity. The presence of the latter was deter- 
mined when the embryos were sacrificed at 18 days 
of incubation. Eight compounds produced ‘wry 
neck’; at higher doses growth inhibition, other 
skeletal abnormalities and generalized edema also 
occurred. The remaining compounds produced no 
consistent effect; this may have been due to an 
inherent lack of ‘wry neck’ activity, or to an un- 
related toxic effect which prevented the adminis- 
tration of a dose sufficient to produce anatomical 
abnormalities. Some cholinesterase inhibitors, 
including physostigmine and prostigmine, pro- 
duced ‘wry necks’, but also inhibited the growth 
of the long bones. Landauer has shown that 
pilocarpine causes shortened extremities and beak 
abnormalities; it does not cause ‘wry neck’. The 
skeletal deformities produced by these drugs will 
be discussed in relation to their pharmacological 
activities. 


1227. Response of morphine-tolerant dogs 
and rats to methimazole and/or nalor- 
phine. Suxru KayMAKCALAN* AND L. A. 
Woops. Dept. of Pharmacology, Univ. of Michi- 
gan, Ann Arbor. 

Dogs and rats were made tolerant to morphine 
sulfate in the following manner: dogs, the initial 
dose of 2 mg/kg by subcutaneous injection, twice 
daily, was gradually increased to 15 mg/kg, twice 
daily, in 40 to 50 days; rats, the initial dose of 20 
mg/kg by subcutaneous injection, twice daily, 
was increased to 100 mg/kg, twice daily, in 3 
weeks. Subcutaneous injection of 1.5 mg/kg of 
nalorphine hydrochloride into morphine-tolerant 
dogs precipitated an abstinence syndrome. The 
severity was more marked if nalorphine replaced 
the scheduled dose of morphine than if nalorphine 
was given 90 minutes after the scheduled injection 
of morphine. Subcutaneous injection of 10 mg/ 
kg of nalorphine hydrochloride into morphine- 
tolerant rats caused sedation, loss of exophthal- 
mos, decreased muscle rigidity and increased 
intestinal activity. There was no appreciable 
difference in the responses when nalorphine was 
given as a replacement of the scheduled morphine 
dose or 2 hours after morphine injection. Mor- 
phine withdrawal in tolerant rats was devoid of 
excitation. If methimazole was given in the 
drinking water as a 0.05% solution, morphine- 
tolerant rats showed much more excitation and 
irritability, and a much higher incidence of death. 
The effect of methimazole on morphine-tolerant 
dogs will be discussed. Twice daily injection of 
morphine produced tolerance more quickly and 
with greater ease than single daily injection both 
in aogs and rats. The administration of thyroid 
powder (U.S.P.), 0.15% in food, increased mark- 
edly the acute toxicity of morphine in the rat. 
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1228. Effect of nalorphine and morphine on 
cerebrospinal fluid pressure in man. AR- 
THUR 8. Keats. Mary Imogene Bassett Hosp., 
Cooperstown, N. Y. 

Hospital patients in whom intrathecal poly- 
ethylene catheters were introduced for spinal 
anesthesia were subjects for this study. Catheters 
were left in place after operation and cerebro- 
spinal fluid (CSF) pressures were measured by 
water manometer after subjects had awakened. 
Apart from spinal anesthetic solution the sub- 
jects received only atropine and a vasopressor 
prior to operation and small amounts of thiopen- 
tal during operation. When CSF pressures had 
stabilized, either nalorphine hydrochloride (10 
mg.) or morphine sulfate (10 mg.) was given in- 
travenously. Pressure changes were observed for 
the following 30 to 60 minutes. When a constant 
pressure level was again achieved, the other of 
the two drugs was given intravenously and a 
similar observation period allowed. Following 
morphine, a prompt rise in CSF pressure of 30 to 
50 m.m. of water occurred. This increase at times 
returned to pre-morphine levels within 20 min- 
utes, but usually was sustained. In either in- 
stance the following administration of nalorphine 
produced a decrease in CSF pressure of 20 to 40 
m.m. of water, the level at times falling below the 
pre-morphine level. This decrease was usually 
prompt. When nalorphine was given initially, a 
prompt or gradual, but sustained, increase in 
pressure of 50 to 60 m.m. of water was observed, 
similar to the effect of morphine. Morphine ad- 
ministered after nalorphine resulted in little or 
no change in pressure. These data will be dis- 
cussed in terms of the mechanism of increased 
VSF pressure following morphine. 


1229. N-allylnormorphine block of narcotic- 
induced hyperglycemia in rabbits. E. F. 
KeITH, Jr.* anD B. DEBorr. Dept. of Physiol- 
ogy and Pharmacology, Univ. of North Dakota 
School of Medicine, Grand Forks. 

The effect of N-allylnormorphine upon the 
hyperglycemic action of morphine, dihydromor- 
phinone, (Bilhuber-Knoll) prisilidine and race- 
morphan (both supplied by Hoffmann-LaRoche) 
in rabbits was tested when the N-allylnormor- 
phine (Merck) was given I.V. 4% hour prior to, 
simultaneously with, or 144 hour after the narcotic 
drugs. Samples of blood were obtained 4, 1, 3, 6 
hours after drug injection. N-allylnormorphine 
given prior to the drugs was followed in 4 hour 
by a sample before the analgesic was given. When 
given 14 hour after the drug the N-allylnormor- 
phine was given immediately after obtaining the 
¥ hour sample. N-allylnormorphine given prior 
to the drugs obliterated any hyperglycemic action 
of the drugs with the possible exception of dihy- 
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dromorphinone which showed a slight hypergly - 
cemic action at the end of three hours. When the 
antagonist and narcotic were given simultane- 
ously, hyperglycemic responses did not occur. 
When N-allylnormorphine was given % hour 
after the drugs, morphine appeared to be blocked 
most effectively. Prisilidine and racemorphan 
produced a slight increase in blood sugar after 
¥% hour which was effectively nullified by the 
antagonist but the dihydromorphinone injected 
animals which had shown a significant hypergly- 
cemia 14 hour after administration of the drug 
still had a high blood sugar after 1 hour. The 3 
hour sample indicated the blood sugar had de- 
creased to within the normal range. N-allylnor- 
morphine itself had no effect on blood sugar. 
Aided by a grant (#48) from Council of Pharmacy 
and Chemistry, American Medical Association. 


1230. Pharmacologic activity of a series of 
poly alkyl ammonium compounds. C. J. 
KENSLER AND A. MaTALLANA*. Dept. of Phar- 
macology, Cornell Univ. Med. College, New York 
City. 

A series of three headed quaternary ammonium 
compounds related to 3-(2-dimethylaminoethy])- 
1,5-bis- (dimethylamino) - pentane trimethobro- 
mide (SKF 2404) have been synthesized for this 
study by Dr. Charles Zirkle of Smith, Kline & 
French Laboratories. SKF 2404 was the smallest 
of the series of four compounds and 5-(4-dimethy]- 
aminobutyl) 1,9-bis-(dimethylamino)-nonane tri- 
methobromide was the largest. In addition to the 
methonium compounds indicated above, their 
ethonium analogs were also examined. In the anes- 
thetized cat SKF 2404 and its ethyl analog were 
without effect at a 20 mg./kg. dose on blood pres- 
sure or respiration in contrast to the marked 
hypotensive activity of the simple bis methonium 
compound, pentamethonium. As the number of 
carbon atoms in the aliphatic chains between 
onium heads was increased the compounds pro- 
duced a transient hypertension and respiratory 
failure. The hypertensive response was preven ‘cd 
by maintaining adequate ventilation artificia'!y. 
The compounds have been examined for cur:'i- 
form activity using the kitten phrenic nerve-(:a- 
phragm preparation and the rabbit head di p 
assay. The curariform activity increased w th 
increasing chain length and the ethonium ¢¢ :1- 
pounds were uniformly more active than tl ir 
methonium analogs. The most active compou: ‘1s 
approached _tri(diethylamino-ethoxy) benz: 1e 
triethyliodide (Flaxedil) in activity. Like Fls ¢- 
dil, they antagonize the action of acetylcho! ne 
on the frog rectus muscle and do not induc: 4 
contraction of this muscle. 


1231. Monoquaternary derivatives of N-sub- 
stituted phthalimides as striated muscle 
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paralyzants. Kazuo K. Kimura, Pau. M. 

LisH* AND Huau B. Donanor*. Dept. of Phar- 

macology, School of Medicine and Dept. of Chem- 

istry, St. Louis Univ., St. Louis, Mo. 

In a previous report (Fed. Proc., 12: 335, 1953), 
‘urarimimetic activity of a homologous series of 
nethiodides of N-(w-piperidino-alkyl)-phthalim- 
‘des (I) was shown where the methylene chain 
was increased from n = 1 through n = 11. Thisisa 
veport on the methiodides of N-(w-dimethylalky])- 
phthalimides (II) and bromides of N-(w-pyri- 
diniumalkyl)-phthalimides (III), having the same 
methylene chain lengths, and other compounds in 
which the substituents on the quaternary nitrogen 
were varied. Striated muscle paralyzing activity 
was obtained with most of the compounds tested 
by the methods of Kimura and Unna (Fed. Proc., 
7: 233, 1948). Tests were conducted on avian mus- 
cle to differentiate tubocurarine-like paralysis 
from decamethonium-like paralysis. Varying 
degrees of depolarizing activity were obtained in 
anesthetized roosters with (I) and (II) deriva- 
tives, but not with series (III). Paralysis in the 
rabbit with (II) was accompanied by marked 
bradycardia. In contrast to (I) or (III), neostig- 
mine was not effective as an antagonist to the 
paralysis produced by (II). Ganglionic blocking 
activity was present in (I) and (II) but not in 
(III) when tested on the nictitating membrane of 
the cat. Studies on isolated smooth muscle of 
guinea pigs revealed spasmolytic activity against 
acetylcholine and histamine. Morpholino-methy]l, 
morpholino-ethyl and benzyl-piperidino substitu- 
tions on the quaternary nitrogen decreased activ- 
ity 3-5 fold, whereas diethyl-methyl, ethyl- 
piperidino, triethyl or morpholino-benzyl sub- 
stitutions did not alter the activity where n = 4 
or 6. (Research supported in part by grants from 
the A.M.A. Council on Pharmacy and Chemistry 
Grant No. 44; the Biochemistry Committee on 
Grants for Research, St. Louis Univ. School of 
Medicine; and the Research Corp., N. Y.) 


1232. Differential action of anesthetic and 
multineuronal blocking agents upon EEG 
arousal and recruitment responses evoked 
from the brain stem. ELLEN Eva Kina. 
Dept. of Anatomy, Univ. of California at Los 
\ngeles and VA Hosp., Long Beach, Calif. 
since interneuronal depressant properties of 

barbiturate anesthetics are considered similar 

to ‘hose of such non-anesthetic agents as mephene- 
si!’ and the substituted benzothiazoles, the actions 
of ‘hese and other agents have been tested in cats 
upon two responses thought to be mediated by 

Muitineuronal connections: (1) recruiting re- 

8penses elicited from the diffusely projecting 

th:'amie nuclei, (2) EEG arousal evoked from 
th: midbrain reticular formation. Chloralosane, 
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pentobarbital and pentothal enhanced the ampli- 
tude and lowered the threshold of recruiting 
responses even in experiments in which barbitu- 
rate bursts were eliminated from the EEG by 
metrazol. In contrast, the recruiting response was 
depressed by ether, mephenesin, 6-methy]l-2- 
aminobenzothiazole (SKF 1045) and 4-chloro-2- 
aminobenzothiazole (SKF 1448). EEG arousal by 
reticular stimulation was unchanged by mephene- 
sin and SKF 1045 but markedly depressed by 
sodium pentobarbital. The data suggest that these 
compounds differentially influence distinct poly- 
neuronal pathways in the CNS and that the multi- 
synaptic organization of the central arousal 
mechanism may not per se explain its sensitivity 
to anesthetic agents. In this connection, the fail- 
ure of interneuronal blocking agents to impair 
the EEG arousal response is probably to be cor- 
related with their lack of anesthetic properties 
at normal dose levels. Furthermore, the differen- 
tial effects of these agents upon the two responses 
tested raise the question of the extent to which 
the diffuse thalamic projection system serves to 
mediate EEG arousal from the lower brain stem. 
(Aided by a grant from Eli Lilly Company.) 


1233. Acute toxicity of four epoxy compounds 
in rodents. J. K. Kopama,* H. JaAna* ann C. 
H. Hine. Dept. of Pharmacology and Expil. 
Therapeutics, Univ. of California School of 
Medicine, San Francisco. 

The acute intragastric, respiratory and percu- 
taneous toxicity to rodents of 4 epoxy compounds 
was studied: (I) glycidol; (II) isopropyl glycidyl 
ether; (III) allyl glycidyl ether; and (IV) phenyl 
glycidyl ether. The respective intragastric LDso 
for male rats of the Long-Evans strain and male 
mice of the Webster strain was, in gm/kg: (I) 
0.85, 0.446; (II) 4.20, 1.30; (III) 1.60, 0.388; (IV) 
3.85, 1.40. The LCs5o values following single 8-hr. 
exposure of male rats at 30°C to I, II, and III 
were, in ppm: 580, 1100, and 670, respectively. 
Exposure to saturated vapors of IV for 8 hr. at 
30°C resulted in no deaths in rats or in mice. The 
LCs50 values following single 4-hr. exposure of 
male mice at 30°C to I, II, and IiI were, in ppm: 
450, 1500, and 270, respectively. LDs0 values fol- 
lowing single cutaneous application to rabbits 
were, in gm/kg: (I) 1.98; (II) 9.65; (III) 2.55. I 
and III were moderately irritating to the skin of 
albino rabbits and severely irritating to their 
eyes; II was mildly irritating to the skin and 
moderately to the eyes. On repeated application 
to the skin, I, II, and III caused irritation with 
erythema, eschar and edema. The lesions produced 
by the 4 compounds were similar, including pul- 
monary inflammation with hemorrhage, pleural 
effusion, mottled discoloration and enlargement 
of liver and kidneys. The chief toxic effect ex- 
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hibited by the compounds was irritation of the 
tissues at the point of contact. (Supported in 
part by a grant from ‘the Shell Development 
Company.) 


1234. Histochemical localization of mono- 
amine oxidase. GrorGE B. KoELLE AND 
ARTHUR DET. VALK, JR.,* with technical as- 
sistance of SHELBY B. ConEen.* Dept. of Physiol- 
ogy and Pharmacology, Grad. School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 
Previously published techniques for localizing 

monoamine oxidase (MAO) are based on the use 

of leucofuchsin (Oster and Schlossman, 1942), 

neotetrazolium (Francis, 1953), and pigment 

formation from tryptamine (Blaschko and Hell- 
mann, 1953); none is fully satisfactory with re- 
spect to specificity, accuracy or sensitivity. The 
present method, which appears to meet these 

criteria more completely, was developed from a 

procedure suggested by Pearse (Histochemistry, 

1953). Fresh frozen sections, 10 or 20 microns 

thick, are mounted and treated with 0.01 m hy- 

drazine. They are then incubated for 2 hr. at 37° 

in an oxygenated medium containing 0.027 m 

NazHPO,, 20% Na2zSO,, 0.001 m 2-OH-3-naphthoic 

acid hydrazide and 0.0067 m tryptamine, adjusted 

to pH 7.2 and filtered. The precipitate formed by 
the hydrazide with the oxidation product of 
tryptamine is then diazotized to a purple pigment 
with naphthanil diazo blue B. Staining at sites 
of MAO activity is prevented by pre-treatment 
with 0.001 m isopropyl isonicotinyl hydrazine 
(IIH), a selective inhibitor, but not by 0.001 m 
isonicotinic acid hydrazide. In manometric 
studies, the MAO of beef liver mitochondria was 
found to oxidize tryptamine in the above medium 
at about 4 the rate for tyramine under optimal 
conditions. Inasmuch as myelin and other sub- 
stances are stained non-enzymatically by the 
procedure, all sections must be compared with 
controls treated with ITH. Of the cat tissues 
examined, the heaviest enzymatic staining was 
noted in the renal tubules and hepatic cells. 

Adrenergic, cholinergic and sensory ganglion 

cells stained with approximately equal intensity. 

Further findings and their interpretation will be 

discussed. 


1235. Diphenylamine, para-hydroxydiphenyl 
and phenyl ether protection against x- 
irradiation in mice. BERNARD KoROL* AND 
J. M. Coon. USAF Radiation Lab. and Dept. 
of Pharmacology, Univ. of Chicago, Chicago, Il. 
Three cytochrome oxidase inhibitors, diphenyl- 

amine, para-hydroxydiphenyl and phenyl ether 

(ABoop AND GERARD, J. Pharm. & Exper. Therap., 

107: 261, 1953) were tested as possible protective 

agents against radiation mortality in mice. The 

intraperitoneal injection of 10, 20 and 40 mg/kg 
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of diphenylamine, 20 min. prior to 800 roentgens 
of whole-body x-ray, resulted in 30-day survivals 
of 68.8%, 25% and 12.5%, respectively. All of the 
group receiving 800 r x-ray alone succumbed 
within 14 days, 50% mortality (sTse) occurring 
8.6 days after x-ray. The optimum time interval 
was found to be 15-20 min. between treatment and 
irradiation. The results obtained when para- 
hydroxydiphenyl was injected intraperitoneally 
prior to 800 r x-ray are comparable to the results 
obtained with diphenylamine. The treatment with 
10, 20 and 40 mg/kg of para-hydroxydipheny] 
resulted in 54%, 32% and 22% 30-day survivals, 
respectively. The optimum time interval between 
administration of para-hydroxydiphenyl and 
x-ray was found to be 30 min. The intraperitoneal 
administration of 200 mg/kg of phenyl ether, 30 
min. prior to 800 r x-ray, resulted in a 37.5% sur- 
vival. When the time interval between the ad- 
ministration of the phenyl ether and treatment 
with x-ray was 60 min. a 6% survival resulted. 
When these compounds were injected after ir- 
radiation, the mortality curves were the same as 
that of the controls. 


1236. Selective drug sensitivity of nicotine- 
induced contraction of isolated guinea pig 
ileum. CHARLES P. Kraatz AND Joan E. 
CopELAND.* Dept. of Pharmacology, Jefferson 
Med. College, Philadelphia, Pa. 

The possibility of utilization of the responses of 
the isolated terminal segment of the guinea pig 
ileum for the gross recognition of certain types of 
pharmacologic activity is being explored. The 
following groups of drugs reduce the nicotine- 
induced contraction without a decrease to a sim- 
ilar degree in the histamine- or acetylcholine- 
evoked contraction: ganglionic blocking agents 
(tubocurarine, tetraethyl ammonium, hexame- 
thonium), narcotics (ether, chloroform, chloro- 
butanol and the higher alcohols) and the opium 
analgesics (heroin, dihydromorphinone, morphi::e, 
codeine and dionine). The central nervous syst:m 
stimulants, caffeine, picrotoxin and metrazol on 
the other hand, tend to increase the submaxiin21 
nicotine contraction, while strychnine fails ‘o 
have this effect. The barbiturates (pentobarbit «l, 
thiopental), and sympathomimetics (J-epine})!i- 
rine and l-norepinephrine, d,l-isopropylartere:'0l 
and desoxyephedrine) reduce the nicotine contr °- 
tion but are not selective, the former depress: 
strongly both other responses and the lat °r 
markedly inhibiting the histamine contractio! 


1237. Development of liver function in new- 
born dogs and its impairment by expos re 
to x-radiation. Jonn S. Kress* anv R. ‘V. 
Braver. U.S. Naval Radiological Defense Lv’, 
San Francisco, Calif. 

As part of studies on development of liver fusic- 
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tion in normal animals and in animals exposed to 
ionizing radiation, liver function in puppies be- 
tween 1 and 30 days of age was examined. As 
measured by uptake of P**-labeled colloidal chro- 
mic phosphate, hepatic blood flow in newborn 
dogs accounts for approximately 30% of cardiac 
output, comparable to the mature dog. After in- 
jection of 10 mg/kg of BSP, the dye leaves the 
blood stream initially at a rate comparable to the 
mature dog. After elimination of a proportion of 
blood BSP varying inversely with age, the initial 
rapid BSP clearance is superseded by a slow and 
probably non-exponential phase. Concentrations 
of BSP derivatives in bile of puppies is signifi- 
cantly below normal, approximately 20% of adult 
values in 3-day-old puppies, and still below 50% 
of adult values in the 10-day-old. Bile flow per 
kilogram body weight does not differ significantly 
from the adult. Liver weight ranges from 4-6% 
of body weight; no correlation with age has been 
observed in this series. Liver weights within any 
given litter tend to be rather uniform, whereas 
different litters showed wide variations in liver 
weight. Exposure of newborn puppies to 250 r 
(x-radiation) results in low relative liver weights 
at 10 days of age, and in evidence of impaired 
liver maturation. The data will be discussed in 
the light of post-natal changes in liver structure 
and of uncoupling of various liver functions in the 
immature liver, evidenced, for instance, by sepa- 
ration of dye storage and dye excretion. 


1238. Inhibition of enzymatic dealkylation 
by compounds related to 8-diethylamino- 
diphenylpropylacetate (SKF 525a). Bert N. 
LaDv,* E. C. Hornine,* H. B. Woop,* Nata- 
LIE TrRousoF* AND BERNARD B. Bronte. Nail. 
Heart Inst., NIH, Bethesda, Md. 

It has been shown that 6-diethylaminodipheny]- 
propylacetate (SKF 525A) potentiates the action 
of a number of drugs by inhibiting their metab- 
olism. This inhibitory effect on drug metabolism 
has been demonstrated both in vivo and in vitro. 
The enzyme system in rabbit liver described pre- 
viously (Federation Proc. 12: 339, 1953) which 
dealkylates aminopyrine and other alkylamines 
was found to be sensitive to low concentrations 
of SKF 525A. To determine the structural require- 
ments for this type of inhibition a number of com- 
pounds related to SKF 525A were tested in the 
dealkylation system with N-methyl-4-aminoanti- 
pyrine as the alkylamine substrate. The corre- 
8}onding acid was as effective an inhibitor as SKF 
525A. A number of analogs of diphenylpropylace- 
ti: acid, in which the propyl group was replaced 
by methyl, ethyl, or N-butyl were considerably 
les active. Since the nature of the functional 
group seemed less significant than the remainder 
of the structure, 6,8-diphenyl-8-propylethyl al- 
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cohol and £,8-diphenyl-8-propylethylamine were 
tested and were found to be even more effective 
inhibitors than the acid. Fifty per cent inhibition 
was obtained with the amine at a concentration of 
1 X 10° M. This is a 30- to 40-fold increase over 
the activity of SKF 525A. In the trialkylacetic 
acid series, the tri-n-propylacetic acid was found 
to be a far more effective inhibitor than the 
methyl] or butyl analogs. These effects underscore 
the significance of the propyl group in such agents, 
while indicating that the functional group is of 
lesser importance. The relationship of this work 
to the problem of drug potentiation in vivo will be 
discussed. 


1239. Actions of methoxamine hydrochloride 
(Vasoxyl) on the abnormal heart. RicHarp 
E. Lautr,* I. C. Britu* anp E. L. McCaw ey. 
Dept. of Pharmacology, Univ. of Oregon Med. 
School, Portland. 

There are certain occasions during organic or 
functional heart disease wherein the use of a pres- 
sor amine is desired. Most of these amines, how- 
ever, provoke potentially dangerous ventricular 
arrhythmias. Based on previous clinical and 
animal reports of a low order of myocardial stim- 
ulation, methoxamine was selected for further 
investigation. Methuxamine was administered to 
dogs in which organic heart disease had been pro- 
duced, and also under experimental conditions 
in which ventricular arrhythmias had been, in 
fact, present or were expected. Ligation of the 
anterior descending coronary artery is usually 
followed by shock and death in ventricular fibril- 
lation. Methoxamine reversed the hypotension 
but did not cause any signs of abnormal ven- 
tricular activity; rather the abnormal premature 
ventricular systoles occurring at the time were 
eliminated. Incipient diffuse myocarditis was 
established by administration of diphtheria 
toxin; and methoxamine given during this state 
did not provoke electrocardiographic changes. 
The injection of epinephrine into animals anes- 
thetized with cyclopropane or chloroform is 
followed by ventricular tachycardias or ventricu- 
lar fibrillation, respectively. Methoxamine in- 
jected even at large dosage, 0.5-1.0 mg/kg, did 
not excite either arrh¥thmia during cyclopro- 
pane or chloroform anesthesia. In fact, methox- 
amine effectively prevented the epinephrine- 
induced arrhythmias. Methoxamine, administered 
in otherwise lethal dose wherein respiratory arrest 
occurred and required artificial respiration, did 
not induce cardiac arrhythmias. There was the 
expected sinus bradycardia with occasional sinus 
pause, which, in preliminary experiments, cannot 
entirely be based on a carotid sinus reflex. Even 
though marked hypertension might follow large 
doses of methoxamine, there was no electrocardio- 
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graphic signs of heart strain as can be seen follow- 

ing the use of catechol pressor amines. 

1240. Oxygen consumption of the liver. Ep- 
warp Larson, Mark F. Wynn,* Irwin 8. 
Morse* anp H. Curnton Davis.* Univ. of 
Miami—VA Hosp. Research Labs., Coral Ga- 
bles, Fla. 

Oxygen consumption of human liver tissue 
was studied by the direct Warburg method. 
Biopsy tissue, obtained at laparotomy, was 
sliced and suspended in Kreb-Ringer’s solution 
and the Qo, value determined. Both normal and 
abnormal tissues were studied and the Qo, values 
correlated with histological and clinical studies. 
The Qo, values of liver slices of normal dogs were 
determined; the gall bladder was removed and the 
common hepatic duct ligated. At intervals, biopsy 
specimens were obtained from the liver so that 
additional Qo, values could be determined and 
microscopic sections prepared for histological 
study. Liver function studies were made for cor- 
relative purposes. 


1241. How normal is a ‘normal’ volunteer? 
Lovuts LasaGNA AND JOHN M. Von FELSINGER.* 
Anesthesia Lab., Harvard Med. School at Masse- 
chusetts General Hosp., Boston. 

In evaluating the effects of a drug on subjective 
behavior, it seems reasonable to assume that the 
basic personality structure as well as the par- 
ticular mental set obtaining at the time of experi- 
mentation might modify a subject’s responses. 
Without denying operational concepts, it is also 
assumed that the separation of ‘primary’ drug 
effects from ‘secondary’ (and possibly idiosyn- 
cratic) psychological interpretation of, or reac- 
tion to, such effects is a desideratum in work of 
this sort. A volunteer group of 56 male subjects, 
aged 21-28, has been analyzed from the following 
standpoints: 1) personality types and problems, 
2) motivation in volunteering, 3) ‘primary’ re- 
sponses to drugs, and 4) ‘secondary’ (‘defensive’) 
reactions to drugs. Psychological interview and 
Rorschach testing revealed that 25 of the subjects 
were severely maladjusted, with 20 of these being 
sufficiently deviant to have exhibited serious dis- 
ruption of daily activity. Motivations of the group 
in volunteering included: /) financial compensa- 
tion, 2) desire for psychiatric help, 3) search for 
new experiences, and 4) need for escape or release 
from personal problems and drives. Examples will 
be given of the interaction of drug and personality 
in the production of subjective responses. The 
problems involved in the dissection of these 
factors, the ‘screening’ of volunteers, and the 
generalization from volunteer samples to the 
general population will be discussed. 
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1242. Physiological disposition of radiophos- 
phorus labeled leucocytes. WILLIAM V. C. 
Leany,* THomas F. McNickie* anp Paut K. 
Smitu. Radioisotope Unit, VA. Center, Martins- 
burg, W. Va., and Dept. of Pharmacology, George 
Washington Univ. School of Medicine, Washing- 
ton, D.C. 

It is known that transfused leucocytes are se- 
questered by the lungs. This study is designed to 
determine the changes taking place after this 
event. Radiophosphorus labeled leucocytes were 
prepared by injecting P*? as NasHPO, into rab- 
bits, 5 days or more later injecting saline into 
the peritoneal cavity and 12 hr. later withdrawing 
the resulting leucocyte suspension. The distribu- 
tion of the radioactivity following the intravenous 
injection of standardized suspensions was deter- 
mined at varying periods up to 24 hr. The ineri- 
mental changes in the radioactivity of the spleen 
and liver were determined after fractionating the 
tissues into inorganic, acid soluble, phospholipid 
and nucleoprotein phosphorus compounds. Ali- 
quots of leucocytes injected were fractionated 
for comparison. The extent to which labeled DNA 
and PNA from the leucocytes contribute to the 
rising level of radioactivity in the spleen has been 
determined. The results indicate the pulmonary 
radioactivity is slowly released to the liver in all 
4 fractions in varying amounts, that the rise in 
radioactivity of the spleen is largely due to lipid 
soluble substances and so called ‘residual phos- 
phorus’ of the white blood cell. Little if any of the 
radioactive PNA of the white cell injected is found 
in the spleen, whereas much of the DNA is here. 


1243. Influence of drugs on cat papillary mus- 
cle. KwanG Soo Ler. Dept. of Pharmacology, 
Jefferson Med. College, Philadelphia, Pa. 

The response of cat papillary muscle to stimu- 
lation and the effect of drugs on this response w:is 
investigated. An increase in the height of contr:c- 
tion and rate of response invariably followed ..n 
increase in the rate of stimulation up to 240/mn. 
Above this rate, a picture suggestive of incomp!: {e 
tetanus in skeletal muscle was seen. Pecu! ir 
phenomena were noticed. On changing the rate of 
stimulation from a higher to a lower freque:y 
the first contraction at the lower frequency \ ‘8 
greater than the last contraction at the hig! °r 
frequency. Following this single large contract \n 
the amplitude fell to a lower level characteris ¢ 
of the lower rate. On the other hand, on chang: ‘g 
the rate of stimulation from a lower to a hig! ’r 
frequency the first contraction after the char /¢ 
was lower than the previous one. Following t’ i$ 
single small contraction the amplitude rose t« 4 
higher level characteristic of the higher re 
Papillary muscles were immersed in a mediim 
containing fluoroacetate (1:500) or iodoacet::'¢ 
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(1:10,000) for a period of 14% hr. and then were 
brought to fatigue by stimulating at a frequency 
of 60/min. At this stage muscles responded to an 
increased rate of stimulation with a decreased 
height of contraction. On the other hand a de- 
‘rease in rate of stimulation caused an increase 
‘n the height of contraction. This staircase phe- 
nomenon was utilized for the investigation of the 
nechanisms of action of various drugs on heart 
causcle. 


1244. Role of adrenal hormones in develop- 
ment of experimental cardiovascular injury 
in the albino rat. Davip Lrenr, JAcosp CourG* 
AND RosBert Mixtora.* New York Med. College, 
Flower and Fifth Ave. Hosps., New York City. 
An attempt was made to elucidate the role of 

the adrenal gland in the development of standard- 

ized cardiovascular damage produced in the al- 
bino rat by a method previously reported (LEHR, 

D. ano J. Cuura, J. Mt. Sinai Hosp. 19: 106, 

1952). Briefly, the main changes, induced by way 

of renal injury, emerge within 5-7 days and con- 

sist in severe medionecrosis of the arterial tree 
and myocardial necrosis. These lesions are pre- 
ceded by diffuse and focal infiltrations of the 
myocardium with mononuclear cells, which ap- 
pear within 24 hr. after the i.p. injection of sodium 
acetyl sulfathiazole. It was found that adult 
adrenalectomized rats, drinking 1% saline were, 
as a rule, unable to survive for more than few 
hours the stress of the i.p. introduction of the 
sulfonamide. In those few animals that survived 
the injection for 3-4 days, the presence of small 
adrenal fragments was either demonstrated or 
could not be excluded with certainty. Survival 
was extended in a minority of animals for several 
days by pretreatment with moderate single 
dosages of cortisone or DCA. Although these rats 
failed to develop renal injury, they showed ex- 
tensive mononuclear infiltrations of the myocar- 
dium as seen in intact animals after drug injection. 
Since this same picture was present also in most 
untreated adrenalectomized rats that survived 
the injection for about 24 hr., this alteration is 
apparently not dependent upon renal injury or the 
presence of the adrenal hormones. The rapid death 
of adrenalectomized rats following the injurious 
niection, made it difficult to obtain evidence on 
tl importance of the adrenal in the production 
of cardiovascular nectfosis, although it would 
sem that the presence of minute adrenal residues 
is adequate for the occurrence of this lesion. 

M ssive daily pretreatment of adrenalectomized 

ra's with a combination of DCA and cortisone 

re-ulted in satisfactory survival following the 
in, ction of the noxious drug and caused the pic- 
tu.» of renal and cardiovascular injury as seen in 
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intact rats. (Supported by a research grant from 
the National Heart Institute, NIH, PHS). 


1245. Comparison of adrenergic blocking 
agents using the isolated rat seminal ves- 
icle. JAMEs L. Lertcu,* C. Liesia* anp THOMAS 
J. Hauey. Div. of Pharmacology and Toxicology, 
Atomic Energy Project, Univ. of California at 
Los Angeles. 

Isolated guinea pig seminal vesicles have been 
used by Rothlin and Brugger (Helv. Physiol. 
Acta 3: 519, 1945) and Meier (N. Y. Acad. Sci. 
50: 1161, 1950) for testing drug antagonisms. Stone 
and Loew (J. Pharmacol. & Exper. Therap., 106: 
226, 1952) showed that this tissue could be used as 
a convenient and reliable means for obtaining 
specific data on the potency of adrenergic block- 
ing agents. We have utilized the isolated rat 
seminal vesicle for similar purposes, finding that 
the results obtained are in good agreement with 
those obtained with the guinea pig preparation. 
Furthermore, the rat preparation can be used 20 
min. after being setup, its epinephrine sensitivity 
does not change over a period of 2 hr. unless 
blocked and large rats, which usually are not used 
for experimental work, are entirely suitable. The 
seminal vesicle preparation, like the rat uterus, 
is not responsive to histamine even in doses of 2 
mg/ml. However, 2 y/ml epinephrine or 4 y/ml 
of acetylcholine produces a response of 20-50 mm. 
Evaluation of adrenergic blocking activity gave 
the following EDs0 values in y: Benodane 4.85 
(2.98-7.91), Dibenzyline 0.098 (0.063-0.153), Er- 
gotamine 3.0 (2.42-3.72) and SY-28 (N-(2-bromo- 
ethyl)-N-ethyl-l-naphthalene-methylamine) 1.18 
(0.8-1.74). Benodane was the only drug which did 
not become permanently fixed in the tissue and 
could be removed by washing. The drugs had the 
following order of decreasing potency: Diben- 
zyline, SY-28, Ergotamine and Benodane. Results 
will also be presented on the adrenergic blocking 
activity of Dibozane (1,4-bis(1,4-benzodioxan- 
ylmethyl) piperazine and Hydergine (an equi- 
molar mixture of dihydroergocornie, dihydroer- 
gocristine and dihydroergokryptine). (Based on 
work performed under contract No. AT-04-GEN- 
12 between the Atomic Energy Commission and 
the University of California at Los Angeles.) 


1246. Bile formation in isolated rat liver: 
transfer of K*? from perfusate to bile. 
GeorcE F. Leone,* R. J. Hottoway* ann R. 
W. Braver. Bio-Med. Div., U. 8S. Naval Radio- 
logical Defense Lab., San Francisco, Calif. 

This study was based on the application of the 
double perfusion circuit previously described. The 
same total potassium concentration was main- 
tained in both circulations; however, the potas- 
sium ion in one of these circulations was labeled 
by the incorporation of K** into that circulation, 
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Such a design permits a study of potassium trans- 
fer from blood to bile without complicating ef- 
fects due to mass transfer of potassium ions or to 
mixing effects following the injection of labeled 
material. After an introductory period on the 
unlabeled circulation, transfer of the liver to the 
K*?-labeled circuit results in appearance in bile of 
K*? in high concentration within 3 min. Com- 
parison of the course of the specific activities of 
potassium in blood, bile, and hepatic parenchyma, 
respectively, indicated the occurrence of the fol- 
lowing processes: @) initial rapid transfer of K** 
from blood to the liver parenchyma; b) more grad- 
ual exchange of potassium between blood and liver 
parenchyma, governed by first-order kinetics; 
and c) transfer of K*? to bile with time lag of 
approximately 20 min. between blood and bile. 
The relations between the different potassium 
pools involved in these reactions will be discussed 
and the contribution of the present data to the 
eventual formulation of a comprehensive theory 
of bile formation will be considered. 


1247. Possible explanation for relatively low 
pharmacological activity of certain quater- 
nary ammonium compounds upon oral ad- 
ministration. Ruta MircHett LEvINE* AND 
Byron B. Cuark. Dept. of Pharmacology, Tufts 
College Med. School, Boston, Mass. 

In the course of an extensive study on the 
physiological disposition of a number of anti- 
cholinergic quaternary ammonium compounds, 2 
factors emerged which appeared to be diametri- 
cally opposed. One was the appearance in the 
urine of the drug 15-30 min. after oral administra- 
tion, indicating rapid absorption; the other the 
large discrepancy between an effective oral and 
i.v. dose, indicating poor absorption (URsIL1o, 
MITCHELL, GRACE AND CLARK, Federation Proc. 
12: 375, 1953). This led to a more intensive study 
of the fate of one of these compounds, N-diethy]- 
aminoethyl - N’ - methylbenzilamide methobro- 
mide, MC 3199, after oral administration. Using 
the procedure of in vivo intestinal! loops, the rate 
of absorption of 3199 was determined in rats. The 
results indicate that a total of not more than 20% 
of the total dose was absorbed in 4 hr. and that 
the major portion of this amount was absorbed in 
the initial 20-60 min. interval. Determinations 
of the degree of absorption of a number of other 
quaternaries also showed that at the end of 3 hr. 
only about 25% had left the rat intestine, in sharp 
contrast to the complete absorption within 30 
min. of each of the corresponding tertiary com- 
pounds. Evidence obtained in other in vivo and 
in vitro experiments points to the fact that the 
low percentage of absorption of quaternaries from 
the intestine may be due to binding of the qua- 
ternary by the mucin present. 
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1248. Cardio-circulatory dynamics during 
thiopental anesthesia in humans. T. H. 
Li, R. N. Reynoups,* H. F. RHEINLANDER* 
AND B. E. Ersten.* Depts. of Anesthesiology 
and Surgery, Tufts College Med. School, Boston, 
Mass. Pratt Diagnostic and New England Center 
Hosps., Boston, Mass. 

The cardiac output (dye dilution technique) 
and related hemodynamic changes were studied 
during thiopental anesthesia in 15 subjects. The 
anesthesia levels were classified according to EEG 
patterns. The mean cardiac index during the 
resting state was 3.37 + 0.20 l/min/m?, (LI, 
FisHER, AND Etsten, Bull. N.E. Med. Center, 
15: 97, Nov., 1953). There was no significant 
change in cardiac index (P > 0.9) during the very 
light level of anesthesia (hypnosis). Each subject 
served as his own control; the percentage values 
given are the means of the changes in each subject. 
The following changes were observed during the 
surgical levels of anesthesia: a) a 25% reduction 
in cardiac index (P < 0.01), b) a 28% decrease in 
intrathoracic blood volume (P < 0.01), c) an 
18% decrease in pulmonary blood volume (P < 
0.01), and d) a 35% reduction in stroke volume 
(P < 0.01). The inter-relationships of several 
hemodynamic factors were analyzed. The de- 
crease in intrathoracic blood volume paralleled 
the reduction in the cardiac index. The total 
peripheral resistance varied inversely with the 
changes in cardiac index. A positive correlation 
was found between the cardiac index and the 
stroke volume (r = +0.7) and between the intra- 
thoracic blood volume and stroke volume (r = 
+0.8). In light of these findings, it is reasonable to 
assume that the decrease in cardiac output is due 
to a diminished venous return to- the heart. 
(Supported by a research grant from the Na- 
tional Institutes of Health, PHS) 


1249. Comparative anticholinergic activily 
of a series of derivatives of 3-hydroxypiperi- 
dine. JoHN Paut Lone* anp Hueu H. Keas- 
Linc. Dept. of Pharmacology, College of Me:i- 
cine, State Univ. of Iowa, Iowa City. 

The following materials were compared as i0- 
hibitors of $-methacholine chloride inducd 
lacrimation in the rat, as inhibitors of acet;|- 
choline induced spasm of dog small intestine ” 
vivo and as inhibitors of acetylcholine depres: 
responses in the dog: (code number precedes 1 ':¢ 
chemical name) JB-338, N-methyl-3-piperi: \! 
N’,N’-di-n-butylearbamate methiodide; JB-2:), 
N-methyl-3-piperidyl benzhydryl ether hyd'»- 
chloride; JB-371, N-methy]-3-piperidyl N’,»’- 
diphenylearbamate hydrochloride; JB-372, \- 
methyl - 3 - piperidyl N’,N’ - diphenylearbam: ‘¢ 
methobromide; JB-393, 1-(N-methy]-3-piperidy :)- 
1,1-diphenyl-2-butanone hydrochloride; esters of 








hy 


hy 
hy 


th 
pr 
pil 
ref 
ch 


ace 
31% 
ink 


rel, 
an 
as 

spa 
Wi: 
are 


I 
the 
det 
etc. 
bec 
chle 
slig] 
uret 
nur 
a sl 
mati 
forn 
the ; 
the 
med 
Aite 
it is 
upwi 
The 
ized 
Way 
tip iz 
by n 
obser 


\ ned 


Xe - \w =a = « 











March 1954 


N-methy]-3-hydroxypiperidine-JB-317, diphenyl 
acetate hydrochloride; JB-336, benzilate hydro- 
chloride; JB-340, benzilate methobromide; JB- 
344, 2-thienylphenyl-glycolate hydrochloride; ¢s- 
ters of N - ethyl - 3 - hydroxypiperidine - JB-305, 
diphenylacetate hydrochloride; JB-318, benzilate 
hydrochloride; JB-315B, cyclohexylphenylacetate 
hydrochloride; JB-323, benzilate methobromide; 
JB-355, benzoate hydrochloride; and JB-364, 
N - phenylisopropy] - 3 - piperidyl diphenylacetate 
hydrochloride. Atropine sulfate, homatropine 
hydrobromide and scopolamine hydrobromide 
were used as standards. The relative activities of 
these materials and their SAR in the various 
preparations will be discussed. In general, atro- 
pine sulfate was the most active compound with 
regard to inhibition of lacrimation and acetyl- 
choline depressor responses while scopolamine 
hydrobromide was the most active in inhibiting 
acetylcholine induced gut spasm. JB numbers 
318, 323, 336, 340 and 344 were all very active 
inhibitors of acetylcholine induced gut spasm. 
In addition, JB-305, was of interest in that it was 
relatively inactive as an inhibitor of lacrimation 
and depressor responses but was relatively active 
as an inhibitor of acetylcholine induced gut 
spasm. (Lakeside Laboratories, Inc., Milwaukee, 
Wis., provided the compounds and supported by 
a research grant the work reported.) 


1250. Simple method for right cardiac cathe- 
terization in anesthetized dogs without 
fluoroscopic visualization. Go Lu Anp S. 
Maraouin.* Pharmacological Research Dept., 
Schering Corp., Bloomfield, N. J. 

In measuring the right ventricular pressure of 
the heart or sampling the blood for cardiac output 
determination according to the Fick principle, 
etc., the catheterization of the right ventricle 
becomes imperative. In anesthetized (ether and 
chloralose), heparinized dogs lying supinely and 
slightly obliquely toward the left, a polyethylene 
urethral catheter (no. 10) containing an alumi- 
num wire with hammered tip is inserted through 
a slit made in the left jugular vein. At approxi- 
mately 5 em from the tip, the catheter is bent to 
form a 145° angle. The catheter is inserted with 
the angle opened toward the operator standing at 
the dog’s left side, and pushed gently first in a 
medial, caudo-dorsal, and then caudal direction. 
A‘ter advancing the catheter for about 10-15 cm, 
it is rotated approximately 90° clockwise with an 
uyward motion, and pushed about 2 cm. farther. 
Tie catheter is flushed continuously with heparin- 
ized 5% glucose solution, and connected to a 3- 
W:y stopcock. The introduction of the catheter 
tip into the right ventricle can be recognized either 
by measuring the pressure in the system, or by 
observing the strong pulsation of the perfusion 
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fluid. The correct position of the catheter is veri- 
fied by post-mortem examination in each experi- 
ment. The method is simple, economical and reli- 
able. 


1251. Relationship between irritancy and 
surface activity of local anesthetics. F. P. 
Lupvena, J. O. Hoppe, F. C. Nacnop,* C. M. 
MartTini* anp G. M. Sitvern.* Sterling-Win- 
throp Research Inst., Rensselaer, N. Y. 

A study was carried out of the relationship be- 
tween the irritancy and the surface activity of 47 
local anesthetics including procaine, Ravocaine, 
cocaine, tetracaine and dibucaine. Surface activ- 
ity was determined in phosphate buffer solution 
at pH 6.0 by the du Noiiy tensiometer. Several 
concentrations were tested. The average readings, 
in dynes/cm, were plotted against the logarithms 
of the concentrations. The concentration expected 
to lower the surface tension of the solution to 60 
dynes/em (CSTs) was estimated from the re- 
gression lines. Irritancy was determined by the 
trypan blue test (Hoppe et al., J. Am. Pharm. A.., 
39: 147, 1950). The Threshold Irritant Concentra- 
tion, or TIC, (LuDUENA AND Hoppe, J. Pharma- 
col. & Exper. Therap. 104: 40, 1952) was obtained 
from the regression lines obtained by plotting 
the average irritation score against the logarithm 
of the concentration. With 10 compounds which 
had low irritancy, the surface tension of the 
solution was not lowered to 60 dynes/em with 
any of the concentrations used. A correlation 
study was carried out between the CST, and the 
TIC, of the other 37 compounds. A coefficient 
of +0.91 was found. This indicates a highly sig- 
nificant correlation between surface activity and 
irritancy. A low degree of correlation was found 
between surface activity and local anesthetic 
potency as determined by the sciatic nerve block 
method and the intracutaneous wheal method in 
guinea pigs. 


1252. Some cardiac and central nervous 
system actions of Priscoline. Bert K. B. 
Lum* AND Mark Nickerson. Dept. of Pharma- 
cology, Univ. of Michigan School of Medicine, 
Ann Arbor. 

In addition to its adrenergic blocking activity, 
Priscoline possesses a wide variety of pharmaco- 
logical actions: sympathomimetic, parasympa- 
thomimetic and histamine-like. Intravenous ad- 
ministration of 2.5-10 mg/kg Priscoline produced 
ventricular premature contractions, ventricular 
tachycardia and/or ventricular fibrillation in 
approximately 24 of a series of dogs under cyclo- 
propane anesthesia. The duration of arrhythmias 
varied. from a few seconds to about 10 min., and 
was longer following doses of 2.5 and 5.0 than of 
10 mg/kg. A second equal dose of the drug, ad- 
ministered after subsidence of arrhythmias caused 
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by the first injection, produced no arrhythmias in 
most animals and never more than a few ventric- 
ular premature contractions. Both the first and 
second injections of Priscoline produced a sinus 
tachycardia in most dogs. No arrhythmias were 
produced by Priscoline in the same animals when 
under pentobarbital anesthesia. This cardiac 
action of Priscoline is thus similar to that of 
epinephrine; cyclopropane promotes the produc- 
tion of arrhythmias and prior administration of 
Priscoline inhibits the arrhythmias but does not 
block the associated sinus tachycardia. Central 
nervous system stimulation due to Priscoline was 
also observed in dogs under cyclopropane. Re- 
spiratory stimulation was noted in many animals 
and spontaneous movements also occurred follow- 
ing the administration of this agent. Intravenous 
injection of 20 mg/kg Priscoline in dogs 15-22 min. 
after induction of pentobarbital anesthesia (35 
mg/kg intravenously) reduced the average sleep- 
ing time (to the appearance of spontaneous move- 
ments) from 215-43 min. 


1253. Biochemorphic comparison of papaver- 
ine and some homologues. Davip I. Macurt. 
Dent. of Pharmacology, Labs. of Sinai Hosp., 
Baltimore, Md. 

The powerful antispasmodic properties of papav- 
erine prompted chemists to prepare homologues 


of that alkaloid. In the present research papaver- 
ine was compared with two homologues: its ethyl 
analogue, ethaverine, and the methyl homologue, 
dioxyline phosphate or paveril. The antispasmodic 
properties for smooth muscle of all 3 compounds 
have already been studied by others. For biochem- 
orphic comparison several other pharmacological 
actions were selected. 1) The, phytotoxic action 
of solutions 1:5000 and 1:10000 were studied by 
Macht’s method on root growth of Lupinus albus 
seedlings in Shive’s solution. Ethaverine was the 
most toxic, papaverine next, and paveril not toxic 
at all. 2) The inhibition of dehydrogenase activity 
in emulsions of Lupinus seeds studied by Thun- 
berg’s method showed ethaverine as the most 
toxic, and paveril the least toxic. 3) The oxidation- 
reduction enzymatic activity of substrata from 
beef muscle and beef brain indicated ethaverine 
as the most inhibitory, papaverine coming next, 
and paveril last. 4) Studies of oxidation-reduction 
activity of lamb-brain substrata found papaver- 
ine the most toxic with paveril and ethaverine 
less inhibitory, both to the same degree. 6) In 
studies on clotting of whole blood in rabbits, by 
the Macht-Hoffmaster method, papaverine in 
doses 5-20 mg/kg did not change clotting time at 
all, while paveril and ethaverine in doses 5 or 
more mg/kg by every route markedly shortened 
clotting time, ethaverine being slightly more 
potent than paveril. It is evident that in tracing 
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chemopharmacodynamic relationships it is dan- 
gerous to generalize on the basis of a single desir- 
able property. Every biochemorphic assertion 
must be supported by actual experimentation. 


1254. Quantitative determination of oral 
antisialagogue activity in non-anesthe- 
tized mice. A. Makovsky AND 8. MARGOLIN 
(introduced by Go Lu). Pharmacological Re- 
search Dept., Schering Corp., Bloomfield, N. J. 
The intracranial (subdural) injection of 80 yg 

of acetylcholine chloride in non-anesthetized 
Carworth or Manor albino mice produced a tran- 
sient period of excitation, and within 3-5 min., a 
distinct discharge of a watery secretion of saliva. 
The injection of pilocarpine nitrate elicited a 
similar response. The oral administration of 
atropine sulfate was found to be an effective 
antagonist of the sialagogic response to acetyl- 
choline. The degree of inhibition was a function 
of the dose level of atropine. This was expressed 
as the number of salivating mice/number tested 
for any particular dosage. Utilizing the biometric 
procedure of Litchfield and Wilcoxon (1949), 
the EDs0 values (mg/kg) obtained with a series 
of acetylcholine antagonists administered in 3 
oral dose levels for each preparation were as 
follows: Antrenyl, 16; Artane, 21; atropine sul- 
fate, 2; Banthine, 120; Elorine, 34; Pamine, 2; 
Prantal, 40; Probanthine, 48. No inhibition of 
salivation was observed after oral Etamon (180 
mg/kg) or Evipal (200 mg/kg). The oral EDso for 
Benadryl was 66 mg/kg, and no antisialagogue 
activity was found with 75 mg/kg of Trimeton or 
Chlor-Trimeton. The advantages of the method 
are: 1) absence of an anesthetic, 2) ready appli- 
cability of statistical treatment, 3) relatively low 
order of variability, 4) suitability for both oral 
or parenteral study of drugs and 6) no apparatus 
is required. 


1255. Effect of ethanol intoxication on liver 
fat and growth rates of rats. SAMUEL MALI )V 
AND Davin Hart (introduced by Jay Trepp: s- 
MAN). Dept. of Pharmacology, State Univ. of 
New York, Upstate Med. Center, Syracuse. 

To simulate the high blood alcohol levels | 
human chronic alcoholics, male albino rats w 
given severely intoxicating doses of ethanol d: 
for 40 days. The animals were isocalorically 
synthetic rations by stomach tube. The Ist gr: 
received an 81% starch plus sucrose, 16% cas: 
low choline diet (3.24 mg choline, 48 cal/rat/d 
in 3 feedings daily, the 3rd feeding containing ? 
ml 100% ethanol. Controls received the equival: : 
of the alcohol calories in the form of the carbo: 
drate mixture. Liver fat values (mean + 8.’ 
and weight gains, respectively were: 6 contr 3 
7.04 + 0.126%, 91.5 + 5.20 gm; 6 alcoholics, 14. 
+ 2.215% (P = 0.01), 33 + 10.39 gm. (Aver: 
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initial weight 188 gm.) Another group was placed 
on a similar diet, but yeast-free, with starch plus 
glucose as carbohydrate, and containing somewhat 
larger amounts of lipotropic vitamins (4.6 mg 
choline chloride, 60 cal., 2.73 ml ethanol/rat/day). 
Control animals had either sucrose or fat iso- 
calorically substituted for the alcohol. Values 
obtained: 15 sucrose controls, 5.8 + 0.08%, 113.4 
+ 2.42 gm; 15 fat controls, 6.6 + 0.29%, 115.6 + 
3.05 gm; 20 alcoholics 7.6 + 0.47%, 83.4 + 2.79 
gm (initial weight 230 gm). Both differences be- 
‘ween sucrose controls and alcoholics were statis- 
tically significant (P < 0.01). On the same diet 
a 8rd group (48-60 cal/rat/day) in which the alco- 
holies received extra choline (42 mg/rat/day) 
showed no statistically significant differences be- 
tween alcoholics and controls: 14 controls, 6.13 + 
0.103%, 53.4 + 3.32 gm, 18 alcoholics, 6.8 + 0.29%, 
56.0 + 4.40 gm (initial weight 250 gm). 


1256. Effect of antimonials on glycolytic en- 
zymes of Schistosoma mansoni. Tac E. 
Mansour* AND Ernest Buepine. Dept. of 
Pharmacology, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

Generally it is assumed that the chemothera- 
peutic action of organic antimonials is brought 
about by mechanisms similar to those of arseni- 
cals, i.e. by interaction with and inactivation of 
sulfhydryl enzymes. While the activity of gluco- 
kinase of Schistosoma mansoni is markedly re- 
duced by low concentrations of trivalent organic 
arsenicals and by other sulfhydryl inhibitors, 
e.g. p-chloromercuric benzoate, the action of this 
enzyme is not affected by antimonials (in concen- 
trations up to | X 10~-* Mm) which are active against 
the parasites in vitro and in vivo. Similarly, anti- 
monials do not inhibit significantly lactic acid 
production catalyzed by extracts of schistosomes 
when hexose diphosphate is used as the substrate. 
However, antimonials markedly reduce the rate 
of glycolysis of fructose-6-phosphate suggesting 
that phosphofructokinase of the worms is affected. 
This was confirmed by the observation that po- 
tassium antimonyl tartarate markedly inhibits 
the activity of phosphofructokinase of the hel- 
minths. By contrast, phosphofructokinase of rat 
brain is much less susceptible to the action of 
a: timonials, indicating that enzymes catalyzing 
tle same reaction in the host and in the parasite 
niiy not be identical. (Supported by grants from 
t! » Public Health Service and the Office of Naval 
R search.) 


1257. Blocking of renal effect of Diamox® 2- 
:cetylamino - 1,3,4 - thiadiazole - 5 - sul- 
‘onamide by metabolic acidosis. THoMAs 
'l. MarEN AND BarBpara C. Wapswortu.* 
‘hemotherapy Div., Stamford Research Labs., 
\merican Cyanamid Co., Stamford, Conn. 
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Study of the relation between the pharmacology 
of Diamox and its effects on the kidney (J. Phar- 
macol. & Exper. Therap. 110: 34, 1954) revealed that 
the typical renal sequelae of carbonic anhydrase 
inhibition (diuresis of HCO;-, Nat, Kt, and 
water) could regularly be elicited when a single 
small dose (5-10 mg/kg/os) of drug was given each 
day to the dog. Here sustained acidosis is minimal 
or absent. By contrast, higher or more frequent 
doses, which produce systemic acidosis, decrease 
the renal effect. The acidosis during chronic ex- 
periments in the dog was measured by the amount 
of base conserved during recovery, when dosage 
was stopped. This figure, base depletion, ranges 
between 0-6 mEq/kg, depending on the dosage 
schedule. In general, the higher or more frequent 
the dose, the higher the base depletion and less 
the renal effect after each challenge. Above 3 
mEq/kg base depletion, the effect of Diamox is 
low or erratic; it may be shown that this is not 
necessarily a function of low plasma HCO;- 
concentration or changes in pCO:. Administra- 
tion of acid as oral NH,Cl produced the same 
blocking to Diamox challenge as did depletion 
by a similar quantity of base following Diamox 
itself. Five mEq NH,Cl1/kg 2hr before reduced the 
effect of Diamox on bicarbonate excretion by 90%; 
higher doses of NH,Cl virtually eliminated it, 
urine pH after the inhibitor then being as low as 
5.1. In such experiments plasma HCO;- may rise 
after giving Diamox. This appears secondary to 
elevation of pCO:, based on the slight inhibitory 
effect on blood carbonic anhydrase, now un- 
masked in the absence of the renal effect. These 
experiments suggest that renal reabsorption of 
HCO;- is not dependent on carbonic anhydrase 
during metabolic acidosis. 


1258. Decreased gastrointestinal propulsive 
activity after intracranial morphine. S. 
MARGOLIN (introduced by Go Lu). Pharmaco- 
logical Research Dept., Schering Corp., Bloom- 
field, N. J. 

Intracranial (subdural) injection of 0.4-2.0 
ug (av., 1.28) of morphine sulfate per animal in 
unanesthetized albino mice weighing 20-24 gm 
causes a 50% reduction in the distance traversed 
by a charcoal suspension through the small intes- 
tine (modified procedure of Macht and Barba- 
Gose, 1931). Intravenously, 65 to 80 ug of morphine 
sulfate per mouse are required for a 50% decrease 
in small intestine charcoal movement. Inhibition 
of tail flick response in 50% of the mice (adapted 
D’Amour-Smith test) followed intracranial injec- 
tion of 8-16 wg of morphine sulfate per animal. The 
intravenous EDso in this test was 18 mg/kg 
(approximately 400 yug/mouse). Intracranially, 
methadone, codeine and Hibernyl inhibited gas- 
trointestinal propulsive activity; Demerol and 
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papaverine were ineffective. Delayed intestinal 
charcoal transit also occurs after intracranial 
morphine in rats and guinea pigs. Depression 
of gastrointestinal propulsive activity by small 
amounts of intracranial morphine in mice was not 
prevented by subcutaneous procaine (200 mg/kg), 
aminophylline (50 mg/kg), papaverine (100 
mg/kg), Pitressin 10 IU/kg, Prantal (20 mg/kg), 
Etamon (20 mg/kg), atropine sulfate (40 
mg/kg), or Dibenamine (5 mg/kg). Dibenamine 
(15 mg/kg) plus atropine sulfate (40 mg/kg), sub- 
cutaneously, failed to modify the intestinal re- 
sponse to morphine. Intracranial injection of 400 
ug of procaine, adrenalectomy or spinal cord 
transection (T* to L*‘) also was ineffective. The 
findings indicate that a major portion of the de- 
creased gastrointestinal propulsive activity after 
morphine is accomplished indirectly via the 
central nervous system. 


1259. Comparative pharmacological activity 
of a series of hypotensive dialkylamino- 
alkoxyindanones. Davip FIEtpInc Marsa. 
Dept. of Pharmacology, Div. of Med. Sciences, 
McNeil Labs., Inc., Philadelphia, Pa. 

A series of dialkylaminoalkoxyindanones has 
been investigated for pharmacological activity in 
anesthetized and unanesthetized dogs, rabbits, 
rats and mice. Many of their actions resemble 


those produced by protoveratrine and other 
veratrum alkaloids. One of the more potent com- 
pounds, MeN -295-11, 6-(2-dimethylaminoethoxy)- 


2-methyl-l-indanone hydrochloride, produces 
25-50% decrease in heart rate and blood pressure 
accompanied by transient apnea when given in- 
travenously in doses of 2-8 mg/kg to morphine- 
chloralosed dogs. In order to produce equal de- 
pression of the carotid sinus pressor reflex, about 
3 times this dose must be given orally. Unanes- 
thetized dogs exhibit decreased heart rate and 
blood pressure at 5-10 mg/kg intravenously; 
higher doses (15-35 mg/kg) produce more exag- 
gerated effects with exophthalmus, salivation, 
lacrimation and defecation. The animal becomes 
ataxic and exhibits clasp-knife rigidity. Of interest 
is the lack of emesis in the dog. Most of these ef- 
fects are abolished or prevented by a combination 
of bilateral vagotomy, atropine and certain anti- 
histaminics. Perfused heart, isolated tissue and 
small animal toxicity studies (single and repeated 
administration) have not indicated the presence 
of untoward side effects, and limited clinical in- 
vestigations have been performed. Various ana- 
logs, isomers and derivatives with similar activity 
have also been studied. 


1260. Inhibition of sodium and potassium 
transport in frog sartorii in the presence of 
ouabain. P. A. Matcuetr anp J. A. JoHNSON 
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(introduced by O. Krayrr). Dept. of Pharma- 

cology, Harvard Med. School, Boston, Mass. 

Following the method of Steinbach (Am. J. 
Physiol. 167: 284-287, 1951) and Desmedt (J/. 
Physiol. 121: 191-205, 1953) frog sartorii were 
depleted of their intracellular potassium content 
and increased in their intracellular sodium con- 
tent by soaking in a phosphate buffered Ringer’s 
containing 0.2 mm/|. K* and 120 mm/1. Nat; these 
were allowed to recover in a Boyle & Conway type 
Ringer having a potassium concentration of 10 
mM/l. and sodium concentration of 104 mm/I. 
Some of the depleted muscles were immersed in 
an identical recovery solution except that it con- 
tained ouabain in the concentration of 1.1 X 
10-* m/l. At the end of the initial soaking period 
the concentration of sodium was 53+5 mmo/kg of 
wet tissue and that of potassium 5548 mm/kg of 
wet tissue. After 90 min. of immersion in the re- 
covery solution containing ouabain the concen- 
trations were 44+6 mm/kg of sodium and 64+10 
mM/kg of potassium. In comparison the control 
group (without ouabain) had a potassium con- 
centration of 832-6 mm/kg and sodium concentra- 
tion of 33+5 mm/kg which were almost back to the 
original values of the nondepleted muscles of 
9347 mm/kg for potassium and 28+3 mm/kg for 
sodium. The concentration differences between 
the control and ouabain treated muscles for so- 
dium and potassium could have occurred due to 
chance less than one time in a thousand. The 
changes in muscle weight during the recovery 
period were less than 2%. Schatzmann (Helvet. 
physiol. et pharmacol. acta—in press) has previously 
found similar effects by a variety of cardiac glyco- 
sides on the transport of sodium and potassium 
by red blood cells. The above data are taken to 
be consistent with the idea that ouabain depresses 
the active transport of sodium without damaging 
the cell membrane to such an extent as to allow 
the sodium, as well as potassium, to rapidly 
equalize its concentration inside and outside t!i¢ 
cell. 


1261. Combined action of procaine and bir- 
biturates. M. O. Mayxut* anp W. Ka.ow. 
Dept. of Pharmacology,’ Univ. of Toronto, /- 
ronto, Canada 
Barbiturates are ‘traditionally considered to ¢ 

antagonists of procaine because they depress ¢: 

vulsions and diminish the toxicity of procai:” 

This concept, however, does not represent ‘':¢ 

whole picture of the interaction of procaine : 

barbiturate. Doses of Nembutal not sufficient 

produce sleep in guinea pigs did so with sim’! 
taneous injections of procaine. Procaine was fou: 
to prolong the sleeping time due to Nembutal | 

a certain range of doses. Guinea pigs and rabb'' 

could be pushed back into coma by injecting pi»- 





role 
hav 
var 
fibr 
anil 
inje 
(26° 
Thy 
creg 
dine 
and 
mg/ 
the 
Qui 
the 
esta 
side’ 
Ban 
Auri 
elect 
estal 
blue 
stan 
creas 
Quin 
sinus 
1-2 | 
thou; 
flutte 
right 
durir 
flutte 
Bunt 
tablis 
rhytk 
subje 
at rial 
pared 
tolers 
venou 
caicul 
found 
ha vin 
Be nth 


March 1954 


‘aine during recovery from narcosis with thio- 
jental or Nembutal. Procaine increased the tox- 
city of Nembutal. It has not been investigated 
whether procaine can influence the rate of elimina- 
ion of Nembutal. The observations suggest that 
-he central depression due to procaine becomes 
oarticularly evident if the convulsive component 
:3 suppressed by barbiturates. 


i262. Antivagal drugs and experimentally- 
induced auricular fibrillation. E. L. Mc- 

Cawtey, H. Lenox H. Dick* anp Puaiuip E. 

LevequeE.* Dept. of Pharmacology, Univ. of 

Oregon Med. School, Portland. 

The vagus has long been ascribed a prominent 
role in clinical atrial fibrillation. Several drugs 
having an antivagal action were studied in the 
various techniques through which auricular 
fibrillation can be established in the experimental 
animal. Acetylcholine or other cholinergic drugs 
injected into anesthetized dogs is occasionally 
(26%) followed by transient auricular fibrillation. 
Thyroid feeding to the point of thyrotoxicosis in- 
creases the incidence of fibrillation (75%). Quini- 
dine gluconate, diphenhydramine HCl (Benadryl) 
and methanthelnine bromide (Banthine), 1-4 
mg/kg, prevent the fibrillation entirely or increase 
the threshold dose of acetylcholine required. 
Quinidine does not, however, significantly increase 
the threshold dose of acetylcholine needed to 
establish 2:1 heart block, in contrast to the con- 
siderable elevation in the threshold afforded by 
Banthine; Benadryl is intermediate in potency. 
Auricular flutter has been established by direct 
electrical stimulation of the auricle following the 
establishment of an atrial crush infarct )Rosen- 
blueth and Garcia-Ramos). Vagomimetic sub- 
stances convert the flutter to fibrillation or in- 
crease the incidence of spontaneous fibrillation. 
Quinidine or Benadryl, 5 mg/kg, restore normal 
sinus rhythm in flutter or fibrillation. Banthine, 
1-2 mg/kg, also converts auricular fibrillation, 
though much larger doses are necessary to alter 
flutter. Topical application of aconitine to the 
right auricle is quickly followed by a tachycardia, 
during which vagal stimulation may alter a 1:1 
flutter to fibrillation. Quinidine, Benadryl or 
B:nthine slows the auricular arrhythmia and es- 
tablishes either normal sinus rhythm or nodal 
rhythm. These two ‘antivagal’ drugs have been 
subjected to clinical trial in patients with typical 
at:ial fibrillation and the effects of therapy com- 
pired with that of quinidine. The maximum 
to‘erated doses of each, 400 mg given intra- 
venously, were greater than the effective doses 
ce culated from the animal studies. Benadryl was 
found to be an effective antifibrillatory agent 
ha ving somewhat less effectiveness than quinidine. 
B:nthine was completely without effect. It is 
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concluded that during chronic clinical auricular 
fibrillation, the vagus exerts no dominant action. 


1263. Elevation of serum iron in irradiated 
rabbits. Eve McCuiion,* W. McCormick* 
AND Tuomas J. Hatey. Div. of Pharmacology 
and Toxicology, Atomic Energy Project, Univ. of 
California at Los Angeles. 

Chanutin and Ludewig (Am. J. Physiol. 166: 
380, 1951) showed that serum iron was elevated in 
rats receiving acute whole body x-irradiation in 
doses of 10-1500 r. Similar results have been ob- 
tained in burros receiving 200 or 400 r daily doses 
of gamma radiation (Tru et al., Am. J. Physiol. 
174: 57, 1953; Rust et al., Proc. Soc. Exper. Biol. 
& Med., in press). When rabbits are subjected to 
800, 1200 or 166 r acute whole body x-irradiation, 
there is a fall in serum iron on the first 2 post- 
irradiation days followed by a pronounced and 
continuous rise starting on the 3rd day. This in- 
creased serum iron is maintained for at least 6 
days and in many cases until exitus, concomi- 
tantly there is a progressive decrease in hemoglo- 
bin concentration. When death intervened in the 
1600 r group, the serum iron value was 297 ug% 
while the hemoglobin concentration was 6.3 gm. 
Similar results were obtained at the other radia- 
tion doses but the serum iron had a somewhat 
lower value. Since none of the animals gave any 
evidence of internal hemorrhage or in vivo eryth- 
rocyte hemolysis, it appears that the elevate serum 
is a result of iron liberation from body stores by 
the irradiation and not the result of erythrocyte 
or hemoglobin destruction. The anemia observed 
in the irradiated animals appears to be related to 
the effect of the irradiation on erythrocyte and 
hemoglobin formation as well as the blood sam- 
pling because although each animal’s blood loss 
was 6 ml/day, the non-irradiated controls were 
able to maintain their hemoglobin concentration 
within normal limits and at least 4 gm higher than 
the irradiated animals. Work now in progress 
should enable us to determine the site of libera- 
tion of the serum iron and perhaps the mechanisms 
involved in its release after whole body irradia- 
tion. (Work performed under contract No. AT- 
04-GEN-12 between the Atomic Energy Commis- 
sion and the Univ. of California at Los Angeles.) 


1264. In vitro uptake of PAH by renal cortical 
slices following ligation of renal pedicle in 
rats. B. J. McInrosu anp K. C. Huang (intro- 
duced by P. K. KNoerex). Dept. of Pharmacol- 
ogy, Univ. of Louisville School of Medicine, 
Louisville, Ky. 

Several groups of investigators have shown that 
renal anoxia or hypoxia produce a change in Cpag. 
The purpose of this paper was to study the ability 
of the renal cortex to concentrate PAH in vitro 
after ligation of the pedicle thus avoiding some 
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of the interfering problems associated with in vivo 
studies. The left renal pedicle of albino rats was 
ligated for periods of 1-4 hr. followed by a re- 
covery period of 2 hr. Renal cortical slices were 
prepared and incubated in the proper medium at a 
constant temperature of 25°C. Oxygen uptake as 
well as PAH concentration were measured in both 
right and left renal cortices. An increase of 24% 
in the S/M (ratio of PAH concentration in tissue 
to PAH concentration in the medium) value of 
the left kidney was observed at 1 hr. while the 
S/M value of the right kidney decreased to 64% 
of the control. By the end of 2 hr. the S/M value 
for the left kidney had decreased to 38% of the 
control and further decreased with time. The right 
kidney S/M values decreased to 56% of the con- 
trol by the end of 4 hr. Qo, values for the right renal 
slices were within the normal range. However, 
Qo, values for the left renal slices were markedly 
decreased (50% of control) within 2 hr. Histolog- 
ical studies were made during this investigation 
and will be discussed as they apply to the changes 
in renal tubular function. 


1265. Effect of momentary stretch on acetyl- 
choline contracture in skeletal muscle. 
Paut L. McLain. Dept. of Physiology and 
Pharmacology, Univ. of Pittsburgh School of 
Medicine, Pittsburgh, Pa. 

Isotonic contracture produced in frog skeletal 
muscle by immersion in acetylcholine solution 
(0.01-0.10% in Ringer’s fluid), or by ‘close’ ar- 
terial injection of the drug, was partially relieved 
by repeated, momentary stretching of the muscle. 
The stretching was accomplished a) by stimulation 
of the muscle or its motor nerve, b) by mechani- 
cally elevating the recording lever and allowing 
it to fall freely, and c) by addition of weights to 
the lever during contracture. Ina and b the stretch 
was produced when the muscle suddenly arrested 
the rapid motion of the falling lever. These ma- 
nipulations were applied at intervals of 10 to 40 
seconds, usually beginning about 30-60 seconds 
after the peak of contracture and continuing 
until no further relaxant effect was apparent. The 
reverse procedure, momentary release of tension 
during isotonic contracture, also resulted occa- 
sionally in notable diminution of contracture 
when the previous tension was gently restored. In 
such instances, there was no sudden stretching 
of the muscle. Increased extensibility and di- 
minished elasticity of the muscle were demon- 
strated during the period of contracture, but 
returned to control levels before complete subsi- 
dence of the contracture. The same relaxant pro- 
cedures were less effective when applied. during 
the contracture following brief (5 seconds), elec- 
trically induced isotonic tetanus. Preliminary 
observations suggest that these two types of con- 
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tracture may require different physical interpreta 
tions. 


1266. Relation of structure to intestinal anti- 
cholinergic activity of §-dialkylaminoethy| 
substituted benzyl ketones and carbinols. 
Epwarp C. McManus,* GERALD Q. O’NEILL,* 
Lee BraunscHweEiG,* SamMueEL E. McKinney* 
AND Kari H. Beyer. Pharmacology Section, 
Research Div., Sharp & Dohme Div., Merck & 
Co., Inc., West Point, Pa. 

Since Meier (Klin. Wchnschr. 15: 1403, 1936) 
demonstrated the visceral anticholinergic activity 
of B-diethylaminoethyl diphenylacetate, esters of 
this general configuration have been studied ex- 
tensively. Relatively little attention has been 
given to related ketones and carbinols. The in 
vivo and in vitro intestinal anticholinergic activity 
and the acute toxicity of a new group of amino- 
carbinols and ketones (Scuuttz, E. M., J. B. 
BIcKING, AND J. M. Spracue, Abstr. A.CS. 
Sept. 14-18, 1952, p. 14 1.) in which the #-dialkyl- 
aminoethyl moiety is retained but in which the 
ester linkage is replaced by a carbon-to-carbon 
bond, has been compared with that of correspond- 
ing structures possessing the ester linkage. 


1267. Bio-transformation of codeine to mor- 
phine in nontolerant monkeys. L. B. MEt- 
LETT,* H. MUEHLENBECK* AND L. A. Woops. 
Dept. of Pharmacology, Univ. of Michigan, Ann 
Arbor. 

Female monkeys (Macaca mulatta) weighing ap- 
proximately 4.0 kg were injected subcutaneously 
with 20 mg/kg (as free base) of codeine phosphate. 
Control and postinjection samples of blood and 
urine (catheterized or cage collected) were cb- 
tained at suitable intervals. The method of simul- 
taneous estimation of codeine and morphine was 
that described by Woods and Muehlenbeck (1‘'53 
Pharmacology Society Fall Meeting, New Haven, 
Conn.). Maximum plasma levels in pg/ml wre 
as follows: free morphine, <1.0;‘bound’ morphi: 
4.0; free codeine, 3.0; and ‘bound’ codeine, 1! 
These maximum values were observed 1 to 2 | 
after injection of codeine. The approximate 48 
urinary excretion in percentage of administe» 
codeine was as follows: free morphine, <‘.): 
‘bound’ morphine, 5; free codeine, 6; and ‘bou 
codeine, 48. Thus about 60% of the injected 
deine was found as various metabolites in 
urine. Female monkeys injected subcutaneot ‘y 
at 6 hr. intervals with 4 doses of 14 mg/kg () ° 
base) of codeine phosphate transformed slig!: |: 
more of the drug to morphine as shown by urin 'y 
excretion studies. 


1268. Observations on the adrenergic-blo«: 
ing and antifibrillatory actions of chler- 
promazine. K. I. MELVILLE. Dept. of Phari4- 
cology, McGill Univ., Montreal, Canada. 
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Courvoisier et al. (Arch. int. Pharmacodyn. 92: 
305, 1953) have shown that 3-chloro-10(3’-di- 
methylaminopropyl)phenthiazine hydrochloride, 
also known as chlorpromazine or ‘Largactil’, po- 
tentiates the actions of central nervous system 
depressants and exerts some antiadrenergic and 
antifibrillatory actions. In order to investigate 
possible interrelationships between some of these 
actions, various types of experiments have been 
undertaken, and some preliminary observations 
in this connection will be presented. Pentobar- 
bitalized dogs and cats under artificial respiration 
were used. Some animals were previously mor- 
phinized or vagotomized or atropinized or the 
brain pithed. Blood pressure and electrocardio- 
grams were recorded. When chlorpromazine (0.01- 
0.5 mg/kg) is injected during continuous infusions 
of either epinephrine or nor-epinephrine (0.01 
mg/kg/min.), the pressor response to either agent 
is promptly inverted. This antagonism was most 
striking in morphinized animals, and less so after 
atropine, vagotomy or pithing. Neither the reflex 
vagal slowing nor the tachycardia induced by 
either agent was abolished by these doses of the 
drug. Larger doses (5 mg/kg) however exert a 
vagal block, and in general less marked inversion. 
Chlorpromazine (0.5-1 mg/kg) also effectively 
prevents ventricular extrasystoles and fibrillation 
following epinephrine (0.02-0.4 mg/kg) during 
chloroform, but marked tachycardia still ensued, 
—irregularities induced by ouabain or pressor 
pituitary extract were not prevented. Using 
isolated perfused rabbit hearts, chlorpromazine 
(0.5-1 mg) increased coronary flow but induced 
cardiac depression and heart block—cardiac 
stimulation by the amines was also inhibited. The 
possible significance of these findings will be dis- 
cussed. 


1269. Effect of dextran on mean corpuscular 
hemoglobin concentration. J. E. MERRIMAN,* 
I. E. Youne* anp C. W. Gowpey. Depts. of 
Physiology and Pharmacology, Univ. of Western 
Ontario, London, Canada. 

During the study of hypervolemia produced by 
the infusion of dextran (Intradex) into dogs the 
hematocrit value decreased more than was ex- 
pected. Mean corpuscular hemoglobin concentra- 
tions (MCHC)—hemoglobin/hematocrit—were 
terefore determined. When samples of blood and 
d:xtran were mixed in wétro in varying proportions, 
t):e MCHC invariably increased, and this change 
o-curred immediately. When similar dilutions 
Were made with 0.9% saline, MCHC decreased. 
Te MCHC was also determined repeatedly dur- 
in: continuous infusions of dextran into dogs. A 
P! ogressive increase in MCHC (average 13.8% + 
1. SEM) was consistently observed. Similar 
cli inges in MCHC were found in both normal and 


PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


387 


splenectomized dogs when blood was removed in 
50 ml amounts and replaced by equal volumes of 
dextran until the exchange totaled 4.25% of body 
weight. Plasma specific gravity, Na and K did 
not change significantly. Moreover MCHC in- 
creased after only 50 ml dextran had been given. 
After exchange MCHC began to decrease, but was 
still elevated at 45 min. This implies that the most 
rapid water shifts were between erythrocytes and 
plasma. Similar exchange experiments using 
pooled plasma showed that MCHC did not change 
appreciably, and the resulting hematocrit was 
higher than when dextran was used. It is therefore 
concluded that more water must have entered the 
vascular system after dextran than after plasma, 
and the effective osmotic pressure of this dextran 
is greater than that of plasma. (Supported by 
National Research Council of Canada and Ontario 
Heart Fndn.) 


1270. Effect of injections into the myocardium 
of various agents which stimulate the 
Bezold-Jarisch reflex. FREpERICK H. MEYERS 
(introduced by E. Leona Way). Dept. of Phar- 
macology and Exptl. Therapeutics, School of 
Medicine and College of Pharmacy, Univ. of 
California, San Francisco. 

Studies on the reflex contribution to the hypo- 
tension accompanying myocardial ischemia have 
given conflicting results. The problem has been 
restudied after damage produced by the intra- 
myocardial injection of various agents. With 
primarily necrosing agents, of which zine hy- 
droxide suspension has been most used, brady- 
cardia appears, but the hypotension is not re- 
versed by atropine or by vagal section. After 
locally irritant agents (croton oil) the bradycardia 
and hypotension are reversed by vagal section. 
The coronary chemoreceptors are not within the 
myocardium since the intra-myocardial injection 
of Veriloid and Serotonin in doses effective after 
injection into the coronary artery cause only 
minor changes. Nor does distension appear to be 
the physiological stimulus to the Bezold receptors 
since the myocardial injection of isotonic or 
hypertonic saline does not cause bradycardia or 
hypotension although numerous ventricular 
ectopic beats are precipitated. A possible relation 
of these reflexes to the production of acute pul- 
monary edema is suggested by the fact that the 
injection of irritant agents causes pulmonary 
edema although reduction of cardiac output and 
blood pressure by myocardial damage does not. 


1271. Effect of purine riboside and some re- 
lated compounds on intestinal contractility 
in vitro. ENr1co Minicu,* DoNALpD A. CLARKE 
AND FrepERIcK §S. Puiuips. Inst. of Pharma- 
cology, Univ. of Milan, Italy, and Div. of Exptl. 
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Chemotherapy, Sloan-Kettering Inst., New York 

City. 

Previous studies have compared activity of 
adenosine with that of a series of synthetic 2- 
substituted adenosine analogs on smooth muscle 
(Minicu, et al. Federation Proc. 12: 351, 1953). 
Transient reduction of tone and spontaneous 
motility were found to be characteristic effects of 
adenosine and certain related derivatives; after 
recovery from these effects contractility was re- 
fractory to repeated doses of either adenosine or 
its active analogs. Further investigation, carried 
on with purine-riboside, 6-methylpurine-riboside 
(recently synthesized by G. B. Brown and V. 8. 
Weliky), inosine, deoxyadenosine and cordicepin 
(9-(3-hydroxymethy1-4-hydroxy-tetrahydrofuryl- 
5)-adenine) revealed 1) inosine and deoxyadeno- 
sine were inactive, 2) purine-riboside, 6-methyl- 
purine-riboside and cordicepin had an effect 
qualitatively similar to adenosine. Differences of 
potency among these compounds in comparison 
with adenosine will be discussed. The possible 
importance of deamination of the adenosine mole- 
cule for its activity and for induction of the re- 
fractory state will be reconsidered in the light of 
these new observations. 


1272. Effects of N-demethylation on certain 
activities of morphine, codeine and meperi- 
dine in the mouse. Jack W. MILLER* AND 
Hamitton H. AnpERSON. Dept. of Pharma- 
cology and Exptl. Therapeutics, Med. Center, 
Univ. of California, San Francisco. 

Recent investigations of N-methyl-C™ labeled 
morphine, codeine and meperidine have shown 
that N-demethylation occurs in the human and 
in the rat (Evuiort, et al. 1952). A comparative 
study of the pharmacology of normorphine, 
norcodeine and normeperidine with their parent 
compounds was made and the following aspects 
considered: analgetic potency (radiant heat 
method), acute toxicity, respiratory rate, propul- 
sive activity of the G. E. tract (carbon black 
meal), electroshock threshold, blood glucose and 
pupil size. Comparison of EDs50’s and LDs50’s indi- 
cated that N-demethylated compounds were all 
less active than the parent compounds in produc- 
ing analgesia in mice, and with the exception of 
norcodeine, N-demethylated compounds were 
more toxic. In each case the therapeutic index was 
decreased, and death was due to varying degrees 
of respiratory depression and convulsions. Pro- 
phylaxis with N-allylnormorphine decreased the 
acute toxicity of LD9o’s of 3 compounds, excepting 
codeine, meperidine and normeperidine, following 
which all animals died during convulsions. Com- 
parison of the degree of activity at the EDs50’s, 
showed that the N-demethylated compounds 
were more potent in decreasing respiration and 
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the propulsive activity of the G. E. tract, and 
were equal in degree in this respect. All compounds 
produced dilatation of the pupil. None of these 
agents produced significant lowering of the elec- 
troshock threshold for a minimal seizure. It is 
concluded that N-demethylation produces only 
quantitative changes in the pharmacologic activi- 
ties of morphine, codeine and meperidine included 
in this study in mice. (Supported, in part, by the 
Natl. Inst. of Health, Bethesda, Md.) 


1273. Effectiveness of intraperitoneally ad- 
ministered plasma and saline in burn- 
shocked mice. R. Cari Miuuican. Nail. Inst. 
of Health, Bethesda, Md. 

Courtice et al. (J. Physiol., 114: 336, 1951; Aus- 
tralian J. Exper. Biol. & M. Sc., 31: 215, 1953) 
demonstrated the intraperitoneal absorption of 
whole blood and plasma largely through the dia- 
phragmatic lymphatics. A study has been made 
of the relative effectiveness of intraperitoneally 
administered plasma and saline in the treatment 
of burn-shocked mice. Employing a standardized 
scald, 90-100% fatal to untreated mice, simultane- 
ous comparisons (24 hr. mortalities) were made of: 
mouse plasma (vol., 5% body wt.) administered 
intravenously in 4 divided doses over 7 hrs.; 
intraperitoneally in a single dose; and 0.9% NaCl 
(5% and 7.5% body wt.) administered intraperi- 
toneally in a single dose. Approximately similar 
survivals were obtained with both i.v. and i.p. 
administered plasma and i.p. administered 
saline (7.5% body wt.). Saline, 5% body wt., gave 
an inferior survival response to 7.5%. Thus, intra- 
peritoneal absorption of plasma is sufficiently fast 
to be equivalent to multiple intravenous injec- 
tions. Plasma and saline are both therapeutically 
effective in experimental burn shock. Equal cf- 
fectiveness of saline is attained with larger vol- 
umes of therapy. The larger requirement /or 
saline is consistent with previous data from this 
laboratory (Am. J. Physiol., 170: 179, 1952). These 
data suggest the clinical usefulness of intraperi- 
toneal fluids in replacement therapy in shock. 


1274. Labeled red cell and plasma protein dis- 
tribution studies in tourniquet shock«d 
mice. R. Cart Miuuican. Nail. Inst. of Hea: ’, 
Bethesda, Md. 

Previous studies (Am. J. Physiol., 167: 6 | 
1951) demonstrated marked accumulation 
administered fluid in injured area of tourniqu: 
shocked mice, with essentially no fluid accumu + 
tion in uninjured areas or viscera. Present stud » 
include erythrocyte and plasma protein distri! \i 
tion. a) Plasma proteins were labeled with 8* »» 
administering tracer doses of pooled 8*-moi. 
plasma (biosynthetically prepared). S* distri! 
tion in shocked mice 2.5 hrs. after tourniquet ' 
moval (when maximal swelling was reached) 
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showed that fluid accumulation in injured area 
approached plasma in protein content. Protein 
accumulation increased after both saline and 
plasma therapy. After plasma therapy 75% of 
the administered protein accumulated in the in- 
jured area in 2.5 hrs. The lower half of the body 
(injured area) contained the following amounts 
(mg) of plasma protein (calculated from plasma 
specific activity): normal mice, 13; shocked, un- 
treated, 38; shocked, saline-treated, 57; shocked, 
1 ml plasma-treated, 79. Corresponding protein 
deficits appeared in remainder (uninjured portions 
-upper half and viscera) of the body; largest 
deficit was in saline-treated group. b) In com- 
parable experiments with §5*-erythrocytes, 
shocked animals (both untreated and saline- 
treated) showed a loss of 10% of total red cell 
mass from viscera into lower half. c) The rate of 
Na*® and protein (S*5) turnover in injured area 
was estimated by administering them after maxi- 
mum swelling had occurred, and measuring the 
time required for equilibrium. Na? equilibrated 
in 1-2 hrs. Protein, in contrast to results with 
prelabeling, equilibrated only 25% in 2 hrs. and 
85% in 15 hrs. After swelling has occurred a slug- 
gish pool was demonstrated. 


1275. Effects of epinephrine on action poten- 
tials of the perfused frog nerve. BRUNO 
Minz anv J. P. Lecourx.* Dept. of General 
Physiology, Sorbonne, Paris. 

Recent work has shown that epinephrine is 
capable of directly acting on neuronal aggregates 
of the cerebral cortex of the monkey and of the 
rabbit (mInz, BusER AND ALBE-FEssARD, C. R. 
Soc. Biol., 147: 115, 1953). It thus seemed of in- 
terest to study the mechanism of epinephrine 
action on nervous structures by analyzing its ef- 
fects on the electric activity of peripheral nerve. 
As numerous assays on the isolated frog sciatic 
nerve gave negative results even on administration 
of high epinephrine concentrations, experiments 
were then carried out by using Trendelenburg’s 
method on the perfused hind-limb of the frog. 
Stimulating electrodes were placed on the sciatic 
nerve at its origin from the ventral roots. Record- 
ing electrodes on a branch of the tibial nerve were 
connected to an amplifier and a cathode ray os- 
cilloscope. Action potentials were recorded during 
perfusion with Locke-Ringer and with epineph- 
rine added to the perfusate. With this preparation 
very small epinephrine doses (10~*) characteris- 
ti: ally modified the action potential of the nerve 
wich was noticeably increased in a first phase and 
Successively decreased in a second phase. Both ef- 
fe:ts have been found to be completely reversible. 
The overall effect has been interpreted as result- 
in: from a depolarizing action of epinephrine. Ac- 
cording to Lorente De No a slight decrease of the 
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membrane potential augments the size of the ac- 
tion potential by lowering the threshold (first 
phase). Progressing depolarization then engenders 
a diminution of the action potential (second 
phase). The reported experiments have shown, 
indeed, that a (repolarizing) anelectrotonic cur- 
rent restores the action potential decreased under 
the effect of epinephrine. 


1276. Action of  1-(2-diethylaminoethyl- 
amino)-3-methylisoquinoline dihydrochlo- 
ride (SKF #531) and related compounds on 
excitability, refractoriness, conduction and 
fibrillation thresholds to electrical stimula- 
tion of mammalian heart. B. L. Mrrxrn,* J. 
Be.rorp,* B. F. Horrman,* E. SitveRsTEIN* 
AND C. McC. Brooks. Dept. of Physiology and 
Pharmacology, State Univ. of New York, College 
of Medicine at New York City, Brooklyn. 
Methods employed in this laboratory for test- 

ing the antifibrillatory action of drugs have been 

described previously and some studies have been 
made of the effects of quinidine (Federation Proc. 

10 1951), and procaine amide (J. Pharmacol. & 

Exper. Therap. 107: 134, 1953). In the 6 experi- 

ments performed it was found that SKF #351 

in varying doses (1.25-5.0 mg/kg i.v.) given slowly, 

elevated the diastolic threshold (100-200%), pro- 
longed the absolute and relative refractory periods 

(14-40%) and increased interelectrode conduc- 

tion time in auricle and ventricle. It raised the 

fibrillation threshold and actually prevented 
fibrillation by stimuli of 20 ma. and 3 msec. dura- 
tion which invariably produced fibrillation before 
the drug was given. It did not give complete pro- 
tection in that fibrillation could still be produced 
in some cases by stimuli of higher intensity and 
longer duration. SKF #532 [1-(2-Diethylamino- 
ethylamino)-3-Propylisoquinoline Dihydrochlo- 
ride] exhibited properties similar to SKF # 531. It 
elevated diastolic threshold and increased conduc- 
tion times in auricle and ventricle but not to as 
marked a degree. Protection against auricular 
fibrillation by stimuli of 20 ma and 3 msec. was ob- 
tained upon administration of 2.5 mg/kg. Succes- 
sive doses were increasingly effective, indicating 
some cumulative action. The antifibrillatory ef- 
fects of both drugs on the ventricle have varied. 

The slow (0.5 mg/min.) intravenous administra- 

tion of these drugs produced no significant change 

in blood pressure. (Drugs were kindly supplied 
by Smith, Kline and French Labs.) 


1277. Mechanism of the hypotensive action of 
andromedotoxin, an active principle from 
Rhododendron maximum. Net. C. Moran,* 
ManrsoriE E. Perkins* AND ARTHUR P. Ricu- 
ARDSON. Natl. Heart Inst., and the Dept. of 
Pharmacology, Emory Univ. School of Medicine, 
Emory Univ., Georgia. 
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The vasodepressor actions of andromedotoxin, 
a non-nitrogenous, crystalline substance from 
Rhododendron maximum as previously reported 
(Abstract, J. Pharmacol. & Exper. Therap., 109: 
Dec., 1953) were considered to be due to two or 
more components; one, a reflex bradycardia and 
vasodilatation from thoracic receptors with af- 
ferent fibers in the vagus nerves, and two, an 
extravagal nerve mediated vasodilatation, either 
reflex from the carotid sinuses or depression of the 
vasomotor center. In an attempt to define this 
second possible action dogs, anesthetized with 
morphine and chloralose, were subjected to bi- 
lateral mid-cervical vagotomy and bilateral com- 
plete denervation of the carotid sinus region. Com- 
pleteness of denervation was determined by the 
rise in femoral arterial pressure following de- 
nervation and the absence of a pressor effect on 
carotid artery occlusion. Doses of andromedotoxin 
which produce a significant depressor effect in 
vagotomized dogs (5-20 wg/kg) exerted no de- 
pressor action after carotid sinus denervation. 
In contrast a pressor effect was frequently seen, in 
part due to stimulation of the adrenal medulla. 
These experiments strongly suggest that the 
extravagal hypotensive action of andromedotoxin 
is due to stimulation of the carotid sinuses and/or 
the carotid body with a reflex vasodilatation. The 
absence of any depressor action after carotid 
sinus denervation makes the possibility of a direct 
vasomotor center depression unlikely. The strik- 
ing similarity in actions between andromedotoxin 
and the veratrum alkaloids previously reported is 
again noted in this type of action. (Bortson, 
J. Pharmacol. & Exper. Therap., 106: 374, 1952.) 


1278. Bioassay of two oral mercurial diuretics 
as compared to two carbonic anhydrase 
inhibitors. JoHn H. Moyer, CuHarues L. 
SpurR* AND Rawpu V. Forp.* Research Lab. of 
VA Hosp. and Depts. of Medicine and Pharma- 
cology, Baylor Univ. College of Medicine, Hous- 
ton, Tex. 

Four drugs were selected for study: Neohydrin, 
60 mg/day; Diamox, 750 mg/day; Dirnate, 6 
gm/day and Cumertilin, 60 mg/day. The drugs 
were given in 3 divided doses daily for 2 con- 
secutive days. Patients with minimal heart failure 
controlled on constant sodium intake, which re- 
sulted in slow retention of fluid, were followed by 
measurement of electrolyte excretion (Na, K, 
Cl), urine volume and body weight. Diuretics 
were given only at a constant baseline weight for 
each patient. In support of the use of sodium ex- 
cretion as a measure of response to a diuretic, the 
following two facts were previously noted: First, 
on the basis of a large number of tests of both 
oral and parenteral diuretics, a reasonable correla- 
tion between sodium excretion increase and 
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additional water loss was found. Second, the 
response to the diuretics was more consistent when 
measured in terms of sodium excretion than in 
terms of water excretion. Indeed, the coefficient 
of variation (s/X) was larger for water loss than 
for sodium excretion in 12 out of 13 series of tests. 
The coefficient of variation for body weight change 
was 3 to 5 times larger than that for water excre- 
tion. In the current study, the mean increase in 
milliequivalents of sodium excretion was as fol- 
lows: Neohydrin, 51.27 + 25.48; Diamox, 50.9 + 
28.85; Dirnate, 37.8 + 28.72; and Cumertilin, 
20.79 + 18.68. 


1279. Some neuromuscular effects of TEPP 
in cats. E. F. Murtua,* B. P. McNamara, 
L. J. Eppere* anp A. D. BerGner.* Pharma- 
cology Branch, Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

The effects produced by TEPP (1.25-2.0 mg/kg, 
i.v.) on the spike potential of sciatic nerves and 
the mechanical response of the gastrocnemius 
muscles of cats were correlated with the changes in 
cholinesterase activity in these two sites. When 
nerve conduction and muscular response of one 
leg was abolished by TEPP, the enzymatic ac- 
tivity of the corresponding nerve and muscle of 
the other leg was reduced to approximately 38% 
of the normal value. After nerve conduction and 
muscular response had returned, the enzymatic 
activity in nerve and muscle remained at the level 
found when function was absent. These results 
suggest an action of TEPP other than that on 
cholinesterase. 


1280. Factor N; activity of liver preparations 
and of pecans in three species of rodents. 
Jor B. Nasu,* Joun D. ArcHER* AND G. A. 
Emerson. Univ. of Texas Med. Branch, Galveston. 
Mardones and Onfray (Rev. chilena hig., 4: 293, 

1942) note the presence of an unknown factor in 

yeast which decreases the voluntary intake of 10% 

aleohol by white rats. This factor occurs also :n 

liver. Comparisons of the activity of dessicated 

liver (Viobin), liver fraction I, N.F., and of 

pecans have been made in Sprague-Dawley ra s, 

wood rats (Neotoma desertorum) and deer mice 

(Peromyscus c. californicus). Unsalted pec in 

kernels were given either as a supplement tc 4 

deficient diet, to white rats and deer mice, or to i 

adequate diet, to wood rats; or as the sole sc id 

nutrient, to white rats and wood rats. In all n- 

stances, decreases in voluntary intake of 1% 

alcohol were = to those observed with liver p’e- 

parations. Results are interpreted as a result of 

increased caloric intake when rodents are give? 
access to a palatable, natural food source, in 
accordance with concepts of Westerfield aad 
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Lawrow (Quart. J. Stud. Alcohol, 14: 378-384, 
1953). 


1281. Food consumption of irradiated animals 
exposed to a low ambient temperature. 
B. D. Newsom anv D. J. KIMELporF (intro- 
duced by R. W. Brauvsr). U.S. Naval Radio- 
logical Defence Lab., San Francisco, Calif. 
It was previously reported that prolonged ex- 

posure to a low ambient temperature increased 

the mortality rate of irradiated rats. A study was 
made of the food consumption of irradiated 
animals to determine if the increased mortality is 
due to a failure of the irradiated rat to adapt to 
the higher metabolic demands of a cold environ- 
ment. At normal temperatures the food consump- 
tion of irradiated rats (500 r and 600 r, 250 kvp 
X-rays) is decreased for approximately 5 days 
post-irradiation. The food consumption of ir- 
radiated animals in a cold environment did not 
decrease as much or stay depressed as long as that 
of animals maintained at room temperature. The 
food consumption of nonirradiated animals was 
limited by pair feeding to that of irradiated part- 
ners during exposure to 6°C and 23°C environ- 
ments. Under these circumstances a significant 
number of nonirradiated animals died during 
exposure to cold. The percentage of mortality of 
the pair fed nonirradiated animals approximated 
the difference in mortality rates between irradi- 
ated animals maintained at 6°C and 23°C en- 
vironments. These results suggest that the in- 

creased mortality rate of irradiated animals in a 

cold environment may be related to post-irradi- 

ation anorexia. 


1282. Treatment of histamine-induced peptic 
ulcers in dogs with a methylpolysiloxane. 
Mark NIcKERSON, Rospert J. Bout,* Basiu I. 
HrrscHowitz* AND CHARLES F. Curry*. 
Depts. of Pharmacology and Medicine, Univ. of 
Michigan School of Medicine, Ann Arbor. 
Gastric and duodenal ulceration was produced 

in dogs by uninterrupted daily intramuscular in- 

jections of 30 mg histamine (calculated as base) 
in beeswax and oil. During the Ist wk. of injections 
the animals began to loose weight and the stools 
beeame guaiac positive. During the 2nd wk. the 
weight loss was accentuated, most of the animals 
developed frankly tarry stools and discrete 
penetrating ulcers were found within the range of 

g.stroscopic vision in about 14 of the animals. A 

severe diffuse gastritis was noted in all. Untreated 

aimals died with gastric or duodenal perforation 

alter 14 to 20 days. Daily oral administration of a 

methylpolysiloxane emulsion (XEC 151) in a dose 

oi 300 mg/kg of the siloxane to animals after 

g: stric ulcers had been visualized and/or tarry 

st ols had developed led to a rapid gain in weight, 
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healing of visible ulcers and gastritis and com- 
plete or almost complete disappearance of blood 
from the stools. Maximum improvement occurred 
within about 2 weeks and animals sacrificed at this 
time showed epithelialized scars of previous deep 
ulcerations in both the stomach and duodenum, 
and only limited hyperemia and occasional super- 
ficial erosions of the mucosa as evidence of an 
active ulcerative process. Cessation of silicone 
administration led to repetition of the above 
cycle, although reulceration occurred somewhat 
more slowly. Tolerance to the ulcerogenic action 
of histamine did not develop. One dog died with a 
perforated gastric ulcer after two complete cycles 
of ulceration, healing and reulceration (88 days). 


1283. Interaction of d-tubocurarine and some 
anesthetics on ganglionic transmission. 
Nits NoRMANN AND Bertit Lérstrém (in- 
troduced by Henry K. Breecuer). Anesthesia 
Lab., Harvard Med. School at the Massachusetts 
Gen. Hosp., Boston. 

Experiments were performed on cat stellate 
ganglia left in situ, disconnected from the central 
nervous system but with an intact blood supply. 
Maximal stimuli of low frequency were applied to 
the sympathetic trunk at varying root levels, and 
the transmitted impulses were recorded from the 
inferior cardiac nerve. Data will be presented in- 
dicating that the combined effects caused by d- 
tubocurarine chloride together with ether, cyclo- 
propane or thiopental are additive in nature. This 
conclusién may apply only to a ganglion trans- 
mitting infrequent, single impulse volleys. The 
importance of dose response curves, as a basis for 
this type of experiment, is emphasized. 


1284. Pooling of fluid in the intestine in 
tumbling shock. W. C. Nortu anp E. Z. 
Levy (introduced by J. A. Wetts). Dept. of 
Pharmacology, Northwestern Univ. Med. School, 
Chicago, Til. 

Hemorrhagic changes in the intestines have been 
seen to accompany shock resulting from various 
traumatic procedures. Although not quantitated, 
these changes have been considered by some to be 
involved in the production of shock by decreasing 
the effective circulating blood volume. The mean 
intestinal weight of fasted rats which had been 
tumbled in the Noble-Collip drum was found to be 
significantly (40%) greater than that of un- 
tumbled animals. The intestines of the shocked 
rats were typically hemorrhagic in appearance. 
When Larocaine or Priscoline, drugs known to 
reduce the mortality and prevent the visible 
visceral changes in tumbling shock, were given 
30 min. before tumbling, the weight of the in- 
testine was not increased. No deaths occurred in 
a group of rats which had been bled of a quantity 
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of blood (about 25% of the blood volume) equal 
to the increase in gut weight of the shocked 
animals. Since fluid loss alone was insufficient to 
explain death from tumbling shock, the intestines 
were removed in a group of rats 4 hr. before 
tumbling. No difference in susceptibility to the 
trauma could be detected between these animals 
and a similar group of sham-operated rats. It 
seems, therefore, that altered intestinal circu- 
lation, which can be prevented by protective 
drugs, is a characteristic feature of, but not 
necessary for, the development of tumbling shock. 
(Aided by a grant from the American Cyanamid 
Co.) 


1285. Fat-splitting enzyme in urine and its 
relations to the pancreas. MarTIN M. Notu- 
MAN,* JosEPH H. Pratt, ALLAN D. CaLLow*. 
New England Cir. Hosp., Boston, Mass. 

We have found a fat-splitting enzyme present 
regularly in the urine of dogs with a method 
formerly described by us for the determination 
of serum lipase and adapted for use with urine. 
The concentration of this enzyme ranges between 
0.2 units and 1.0 unit/100 cc. After injection of 
Mecholyl and Secretin, the concentration of the 
fat-splitting enzyme in the urine is markedly in- 
creased. A rise from 0.65-6.4 units after Mecholyl 
and from 0.75-4.05 after Secretin has been ob- 
served. The increase in the concentration after 
injection of Mecholy] is greater than after Secre- 
tin, but the effect of Secretin lasts longer. Since 
the amount of urine after injection of the 2 drugs 
hardly changed, it can be said that Mecholyl and 
Secretin increase the amount of the fat-splitting 
enzyme in the urine. When the pancreas is re- 
moved, the fat-splitting enzyme decreases im- 
mediately and disappears completely within 36 
hr. After ligation of the pancreatic ducts, there is 
a marked rise in the concentration of the fat- 
splitting enzyme, for example from 0.5 units 
before the operation to 2.55 units 24 hr., and to, 
3.1 units, 48 hr. after the operation. Five to 6 days 
later the concentration of enzyme begins to fall 
and reaches the low normal level in 10-12 days. 
Our findings that 1) injection of Mecholyl and 
Secretin increases the amount of fat-splitting 
enzyme in the urine, 2) removal of the pancreas 
makes it disappear within 36 hr. and 8) ligation 
of the pancreatic ducts brings on a marked rise 
of the enzyme for several days after the operation, 
prove that the fat-splitting enzyme is of pan- 
creatic origin. (Supported by a grant from the 
American Cancer Society.) 


1286. Inhalation toxicity of 90% hydrogen 
peroxide vapor. Frep W. OsperRstT, CHARLES C. 
Comstock, Ernen B. Hackiry. Chemical 
Corps Med. Labs., Army Chemical Center, Md. 
The acute, subacute and chronic inhalation 
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vapor toxicity of 90% hydrogen peroxide was 
determined in several species of laboratory 
animals. Rats exposed for 8 hr. to vapor concen- 
trations from 338-427 mg/m®* did not show out- 
ward toxic signs other than scratching and licking 
themselves. There were no deaths among the 
animals exposed. Pathologic examination re- 
vealed a congestion of the trachea and lungs. 
Small localized areas of pulmonary edema with- 
out hemorrhage and areas of alveolar emphysema 
were present. Rats and mice exposed 6 hr. a day 
for 6 wk. to concentrations of 93 mg/m? for rats 
and 79 and 107 mg/m? for mice showed external 
body irritation, profuse nasal discharge and 
bleaching of the hair. Over 50% of the mice were 
dead after 8 exposures. Only 1 rat out of 10 died 
during 30 exposures. Rats, on autopsy, showed no 
marked abnormality other than congestion of the 
respiratory tract. Rabbits exposed 6 hr. a day, 5 
days a wk. over a 3-month period to a level of 30 
mg/m* of H.O2 vapor did not develop any eye 
injury. The hair became bleached, and some 
irritation was noted around the nose. Two dogs 
were exposed 6 hr. a day, 5 days a wk. for 6 
months to an average vapor concentration of 10 
mg/m*. They developed body irritation, sneezing, 
lacrimation and bleaching of hair. The pathology 
showed the skin was greatly thickened, but no 
destruction of hair follicles was present. The lung 
was the only internal organ which showed any 
abnormality resulting from the irritating effects 
of the vapor. No significant changes in blood or 
urinary constituents were observed during these 
tests. The maximum allowable concentration of 
H,0:2 vapor is less than 10 mg/m#* (7 ppm). 


1287. Difference between stimulant effect of 
pyruvate, glutamate, oxaloacetate and that 
of malate. Aint H. Orkemus* anp Versa \. 
Cote. Pharmacology Branch, Chemical Corps 
Med. Labs., Army Chemical Center, Md. 
Sodium salts of various organic acids have ben 

shown to decrease the duration of barbitur:'e 

anestheisa. The stimulant effect of Na pyruv: ¢ 
which was observed in hydrazine poisoned anim::'s 
seemed to be one of decreasing the threshold io 

convulsions rather than of affecting the degree :f 

anesthesia due to the barbiturate administered ‘1 

treatment. It was impossible to make a quan’:- 

tative evaluation of this with the hydrazi ¢ 

experiments, so these experiments were design: 4 

using pentobarbital Na and observing both t ¢ 

first spontaneous movement of an extremity ad 
the return of the righting reflex. Female albi: 
mice weighing about 25 gm each were used. Pent - 

barbital Na 75 mg/kg was given by vein. T:n 

controls and 10 treated were run for each salt «t 

the same time so that environmental factors we ¢ 

constant. Five hundred mg/kg of each salt w's 

given intraperitoneally immediately after tle 
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intravenous injection. The salts used were sodium 
bicarbonate, fumarate, glutamate, lactate, 
malate, oxaloacetate, pyruvate and succinate. 
Only malate decreased the time from induction of 
anesthesia to regaining of the righting reflex with 
confidence limits of 95%; while pyruvate, glu- 
tamate, and oxaloacetate decreased the time from 
induction to the first spontaneous movement with 
‘he same confidence limits, 


(288. Effect of atropine, scopolamine, and 
demerol upon nervous system activity in 
humans. Louis R. Orkin,* Puiuip S. Bere- 
MAN* AND Morton NATHANSON* (introduced 
by E. A. RovenstineE). Dept. of Anesthesiology, 
New York Univ. Postgraduate Med. School, and 
Dept. of Neurology, New York Univ. College of 
Medicine, New York City. 

Observation of patients during pre-anesthetic 
medication indicates that atropine produces dif- 
ferent effects from scopolamine. For example, 
scopolamine produces more sedation and amnesia. 
These differences become more apparent when 
other sedative drugs are given in combination. To 
extend these observations by objective methods, 
12 volunteers were given water, atropine, sco- 
polamine and demerol on different occasions in 
doses commonly employed for pre-anesthetic 
medication. Fifteen min. after the intravenous 
administration of the test dose, thiopental sodium 
was injected at a constant rate to the point of un- 
consciousness. Subjects receiving scopolamine had 
less increase in heart rate and more dryness of the 
mouth; mydriasis came on earlier and was more 
pronounced. Amnesia was obvious with scopol- 
amine but orientation, calculation, tactile per- 
ception and ability to carry out commands were 
unimpaired. Demerol was synergistic to the action 
of scopolamine. Significantly smaller amounts of 
thiopental were necessary to produce uncon- 
sciousness after scopolamine and/or demerol than 
with atropine. The E.E.G. patterns, although not 
distinctive, paralleled the hypnotic effects and 
supported objectively the clinical observations. 
‘The methods and data will be presented in detail. 


1289. Fat mobilizing properties of glucagon. 
Ricoarp W. Payne (introduced by Artuur A. 
HeLuBauM). Dept. of Pharmacology and Medicine, 
Univ. of Oklahoma School of Medicine, Oklahoma 
City. 
lwo highly purified glucagon preparations 

(supplied by Dr. A. Staub) were assayed for fat 

mebilizing properties by a previously described 

method (Endocrinology 45: 305, 1949). The glu- 
taxon (hyperglycemic-glycogenolytic factor ob- 
tained from pancreas) was administered to white 

fe:ale mice (Swiss strain), approximately 20 

&&@ weight. The preparations were administered 

su! cutaneously. The test animals were fasted and 
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killed 7 hr. after a single injection and a quanti- 
tative assay of liver fat was made. The fatty liver 
producing properties of both preparations were 
similar, with liver fat of 6.87% at a dose of 1 mg 
(average of 10 animals) and was increased to 
7.39% when the dose was increased to 5 mg (aver- 
age of 12 animals). Eleven control fasted animals 
averaged 5.00% of liver fat. Cysteine and small 
doses of insulin administered in a similar manner 
resulted in no increase of liver fat. Intravenous 
injection of glucagon caused slightly higher levels 
of liver fat than by the subcutaneous route. 


1290. Diuretic action of choline theophyllin- 
ate (CT) in man. Sipney Pearson, Hetmutr 
Haar AND Tuomas H. McGavack (introduced 
by Rosert C. BarrerMan). Dept. of Medi- 
cine, New York Med. College, New York City. 
Five men between the ages of 36 and 72 yr. with 

weights varying from 122-153 pounds, without 
active acute or chronic illness were selected at 
random from the wards of the Research Unit. 
They were placed upon a standardized intake of 
food, fluid and sodium chloride. After a ‘fore’ 
period of from one to several weeks, they were 
subjected, fasting, on test days to a water load of 
1000 cc to be drunk in one-half hour. Urinary 
volume and, in some instances, sodium chloride 
and potassium were measured for 24-hr periods. 
On test days, separate determinations were 
carried out for 4 periods as follows: 9 a.M—l 
P.M., 1 p.M.—5 P.M., 5 p.M.—9 P.M. and 9 P.M.-9 A.M. 
On the first test day, water alone was used. On 
successive test days in addition to the water the 
following were given, respectively: 1) Pitressin 
(PIT); 2) choline theophyllinate (CT); 3) CT and 
PIT; 4) desoxycorticosterone acetate (DCA) and 
PIT; 5) DCA, cortisone (E) and PIT; 6) Amino- 
phyllin. In all, 90 experiments were performed. 
CT did not overcome the antiduretic action of 10 
units of PIT in the first 4-hr. period, but did so 
in the 3rd and 4th 4-hr. periods, although the 
total 24-hr. urinary volume was not increased. 
CT was slightly more diuretic than water alone. 
CT quantitatively inhibited the decrease in 24- 
hr urinary volume which followed administration 
of PIT. DCA exhibited a mild antidiuretic action 
throughout the 4-hr periods of urinary collection. 
CT overcame this antidiuretic effect almost 
quantitatively and increased the urinary sodium 
and choloride with a variable effect upon the 
excretion of potassium. When used in conjunction 
with DCA and E, CT produced diuresis in the first 
4-hr. period which was more marked than when it 
was given alone. The diuretic action of CT was 
compared to that of aminophylline (AMP) and 
was more effective. 


1291. Renal function: Excretion of phenol- 
sulfonphthalein by the amphibian (Rana 
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pipiens) kidney. Haroitp M. Peck anp Karu 

H. Beyer. Pharmacology Section, Research Div., 

Sharp & Dohme Div., Merck & Co., Inc., West 

Point, Pa. 

Richards and Barnwell (1927) described a series 
of experiments in which their objective was to 
determine whether the amphibian renal tubules 
actively secreted phenolsulfonphthalein (PSP). 
Concentration of PSP in the lumen of the tubules 
was observed to follow perfusion of the kidney 
through the aorta, the portal vein or the ureter. 
Concentration of vital red by the nephron was ob- 
served only after transureteral injection. They 
concluded that the concentration of PSP and vital 
red observed in these tests was the result of the 
reabsorption of water by the nephron although 
tubular secretion of PSP was not necessarily dis- 
proved. Benemid, an agent that inhibits the renal 
excretion of PSP (Beyer, 1950), was incorporated 
into experiments similar to those described by 
Richards and Barnwell. 1) When benemid and PSP 
were injected together into the lumen of the 
tubules by way of the ureter, concentration of the 
dye was not inhibited conclusively. 2) Perfusion 
of benemid with PSP through the portal vein or 
their co-injection into the lymph sac of the frog 
resulted in definitely less, or no apparent, con- 
centration of PSP in the renal tubules, but 3) if 
PSP and benemid were injected then into the 
ureters of these kidneys concentration of the dye 
occurred in the lumen of the nephron. 4) These 
results indicate that benemid inhibited the 
tubular secretion of PSP but did not interfere 
with the reabsorption of water. 


1292. Influence of protective drugs on in- 
creased phosphatase activity of tissues of 
irradiated rats. DoNALD F. PETERSEN* AND 
Kennetu P. DuBors. U. S. Atr Force Radi- 
ation Lab. and Dept. of Pharmacology, Univ. of 
Chicago, Chicago, Ill. 

Recent studies in this laboratory have demon- 
strated that p-aminopropiophenone is capable of 
reducing the magnitude and duration of the in- 
creased phosphatase activity in the spleens and 
thymus glands of rats which occurs following the 
administration of sublethal and lethal doses of 
x-irradiation (Federation Proc. 12: 356, 1953). 
To determine whether other compounds known to 
protect against radiation lethality exert a similar 
effect studies have been conducted with cysteine 
hydrochloride and 6-mercaptoethylamine. Neutral 
solutions of cysteine hydrochloride (1000 mg/kg) 
or 6-mercaptoethylamine (175 mg/kg) were in- 
jected intraperitoneally into rats 10 and 5 min. 
respectively before irradiation. Measurements 
of the adenosine triphosphatase and 5-nucleo- 
tidase activity of the spleens and thymus glands 
at intervals for 2 wk. following irradiation indi- 
cated that both compounds significantly diminish 
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the extent of the x-ray induced increase in phos 
phatase activity. Thus 24 hr. after a dose of 400 r 
of x-ray the adenosine triphosphatase activity of 
the spleens of irradiated control animals increased 
to 213% of normal. In animals protected by 
cysteine the increase was reduced to 175% and in 
the group protected by 6-mercaptoethylamine to 
170% of normal. The 5-nucleotidase activities of 
spleens of animals protected by cysteine and 
B-mercaptoethylamine were 170% and 189% re- 
spectively as compared with an increase of 208% 
in irradiated controls. Subsequent assays at in- 
tervals for 2 weeks demonstrated that both 
compounds accelerate the rate of reversal of 
enzyme activity to normal values. Similar but 
smaller effects were aiso observed in thymus 
glands. 


1293. Physical constants and anticonvulsant 
effects of optical isomers of atrolactamide 
(Themisone) (M-144). Cart C. PFEIFFER, 
Roger W. SroveHTon anp Enizasetu H. 
JENNEY.* Dept. of Pharmacology, Univ. of 
Illinois College of Medicine, Chicago; and Mal- 
linckrodt Chemical Works, St. Louis, Mo. 

The optically active isomers of M-144 were pre- 
pared essentially by the method of McKenzie and 
Smith (J. Chem. Soc. 121: 1356, 1922). Atrolactic 
acid was resolved by means of D and t isometh- 
adone salts. The p and L acids were then esterified 
and reacted with ammonia to give D and L atro- 
lactamide (M-144). 
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Specific rotation 0 
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The melting point and solubility data indic. ¢ 
that the racemate is a D-L compound. Examinati ‘1 
of the infrared spectra of the enantiomorphs « ( 
the racemate in chloroform solution show identi: +! 
spectra, but the spectrum of the mull of the ra. ° 
mate is significantly different from that of D 

t M-144. Pharmacologically, the 3 have eq 
anticonvulsant action but the p M-144 is : : 
nificantly more toxic while thc Lt M-144 is : 
nificantly less toxic. King, working in this la 
ratory, found both the p and the L to be equ: ! 
effective as internuncial neuronal depressa! 


1294. Effect of hydergine on development 
pain tolerance to morphine and 1-i: 
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methadone in the rat. NILKANTH M. 

PHaTAK*, NoRMAN LoGAN AND N. A. Davin. 

Dept. of Pharmacology, Univ. of Oregon Med. 

School, Portland. 

The D’Amour-Smith radiant thermal stimu- 
lation method was used to study the effects of 
daily subcutaneous injection of 0.06 mg/kg of 
hydergine on the modification of pain tolerance 
response to continued daily subcutaneous in- 
ections of 4 mg/kg of morphine sulfate and 1.5 
mg/kg of l-isomethadone hydrochloride over a 
6-wk. period and during a 1- or 2-wk. withdrawal 
using groups of 10 Sprague-Dawley rats. Pain 
threshold values were determined prior to in- 
jections and at weekly intervals after a 24-hr. 
rest period. The pain threshold response, con- 
sidered as the percentage increase in reaction 
time, was calculated from the average peak 
response determination (sec.) minus the average 
control response time (sec.) divided by the control 
response time and multiplied by 100. Injections of 
0.5 ce saline in 5 rats showed an initial threshold 
response of 10% with weekly variations from 0-7% 
and 7.5% at the end of 1 wk. of withdrawal. 
Hydergine, 0.06 mg/kg in 5 rats, showed a control 
response of 14% with weekly variations from 
0-12% and 18% after a l-wk. withdrawal. Mor- 
phine, 4 mg/kg, showed an initial response of 42% 
with readings of 34%, 23%, 19%, 25%, 13% and 21% 
for the subsequent 6 wk. respectively, and 41% 
after a 1l-wk. withdrawal. With /-isomethadone, 
1.5 mg/kg the control response was 82% followed 
by weekly values of 42%, 28%, 38%, 27% and 28% 
with no determinations being made for the end of 
the 6th wk. After 4 days’ withdrawal, the response 
was 25%, after 7 days, 47%, and at 14 days, 62%. 
When 0.06 mg/kg of hydergine was administered 
one-half hour before 4 mg/kg of morphine, the 
control response was 61% and at the end of 1 
week’s injections, 36%. Subsequent weekly 
threshold responses were: 51%, 42%, 33%, 45%, 
and 48%. After 7 days’ withdrawal, the response 
was 31%, after 14 days, 25% and after 21 days, 
40%. With 1.5 mg/kg of l-isomethandone pre- 
ceded by 0.06 mg/kg of hydergine given daily, the 
initial response was 67% followed by weekly 
responses of 77%, 40%, 100%, no determination 
for the 4th wk., 62% and 48%. After 4 days’ with- 
d:awal, the response was 49% at 7 days, 43% and 
ai 14 days, 71%. Concomitant daily injection of 
h:dergine forestalls the development of pain 
to‘erance which, otherwise, occurs rapidly to 
mrphine and less so to l-isomethadone. 


125, Sedative and hypotensive actions of a 
<roup of esters related to Serpasil. A. J. 
*LUMMER, W. E. Barrettr* AaNp R. A. Rvut- 
EDGE*. Research Dept., Ciba Pharmaceutical 
Products, Inc., Summit, N. J. 

‘erpasil, a sedative and hypotensive principle 
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isolated from Rauwolfia Serpentina, has been 
shown to be an ester alkaloid related to yohim- 
bine (DorFMAN et al., Experientia 9: 368, 1953). 


- Both sedative and hypotensive properties are 


absent in the reserpic acid and trimethoxybenzoic 
acid resulting from the hydrolysis of Serpasil. 
The reconstituted ester again produces sedation 
and hypotension. A series of esters has been 
studied in which various organic acids have been 
substituted for the trimethoxybenzoic acid in the 
naturally occurring ester, among which were the 


anisate, veratrate, benzoate, dichlorobenzoate, 


nicotinate, cinnamate, acetate, furoate and iso- 
caproate. Marked variations in sedative and hypo- 
tensive potency were obseryed throughout the 
series. It is concluded that esterification is neces- 
sary for the characteristic central nervous de- 
pressant action of Serpasil. 


1296. Effect of ryanodine on peripheral skele- 
tal muscle. LEONARD PRocita (introduced by 
M. H. Seevers). Dept. of Pharmacology, Univ. 
of Michigan, Ann Arbor. 

A previous communication from this laboratory 
(Procita, SHIDEMAN AND Ratusun, J. Pharmacol. 
& Exper. Therap. 106: 411, 1952) indicated that the 
intravenous administration of ryanodine to the 
intact, unanesthetized dog produced a pronounced 
muscular rigidity leading to the death of the 
animal. This effect has been studied in greater 
detail utilizing the directly and indirectly stimu- 
lated tibialis anticus muscle preparation of the 
intact anesthetized cat. It has been found that 
the administration of 50 ug of ryanodine into the 
femoral artery supplying the stimulated muscle 
will initiate a rigor-like contracture which to date 
has proven to be irreversible. The rapidity of 
onset of this phenomenon depends on the amount 
of ryanodine injected and the intensity with 
which the muscle is made to contract. It is im- 
material whether the stimulus be delivered 
directly to the muscle or indirectly through the 
nerve. In a curarized preparation only direct 
stimulation of the muscle initiates the contrac- 
ture. Muscles peripheral to a spinal cord transec- 
tion or in a denervated limb do not show any 
rigidity in unanesthetized animals to which a 
lethal dose of ryanodine has been administered. 
Neither is the effect seen in anesthetized animals. 
This evidence supports the concept that a work- 
ing muscle is necessary for the action of ryano- 
dine. Oxygen lack produced by reduction of the 
blood supply to the muscle will augment the 
contracture as will such agents as acetylcholine 
and neostigmine. 


1297. Species and sex differences in metab- 
olism and duration of action of hexo- 
barbital (Evipal). GrerTRUDE P. QuINN%, 
Jutius AXELROD AND BERNARD B. BRopIE. 
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Lab. of Chemical Pharmacology, Natl. Heart 

Inst., NIH, Bethesda, Md. 

The relationship between the rate of biotrans- 
formation of hexobarbital and the duration of its 
hypnotic action was studied in various animal 
species. The biologic half life (in min.) of the drug 
was found to be 15 for mice, 60 for rabbits, 140 for 
rats, 260 for dogs and 260 for man. There was én 
inverse relationship between rate of biotrans- 
formation of hexobarbital and duration of its 
hypnotic effect. An enzyme system which oxidizes 
hexobarbital to keto-hexobarbital has been shown 
by Cooper and Brodie (in press) to be localized in 
the microsomal fraction of liver cells. The activity 
of the enzyme system was found to be high in 
species in which the drug had a short duration and 
low in species in which the drug had a long dura- 
tion of hypnotic effect. In rats a marked sex dif- 
ference in the effects of hexobarbital was noted; 
after the administration of hexobarbital females 
slept 4-5 times longer than males. Correspondingly 
the rate of biotransformation of hexobarbital in 
vivo and the activity of the enzyme system was 
markedly lower in females. After administration of 
testosterone to female rats for 6 wk., the duration 
of hypnotic effect following hexobarbital admin- 
istration decreased markedly and correspond- 
ingly the enzyme activity in the microsomes was 
markedly increased. These results suggest that 
testosterone may play a role in the synthesis of the 
enzyme system which catalyzes the metabolism 
of hexobarbital and perhaps other drugs. 


1298. Selectivity of ganglionic blocking 
agents. Ropert C. RaTHBUN* AND Mark 
Nickerson. Dept. of Pharmacology, Univ. of 
Michigan School of Medicine, Ann Arbor. 
Responses of various organs to intermittent 

supramaxima. electrical stimulation of pre- 

ganglionic nerves were measured quantitatively 
in dogs anesthetized with barbital. Ganglionic 
blocking agents (TEA, hexamethonium, penta- 
methonium and 3 tertiary amine blocking agents— 

SU 1194 and SU 2347 (Ciba) and 51-142A (Bur- 

roughs Wellcome)) were administered intra- 

venously in progressively increasing doses. 

Cardiac slowing and stomach contraction induced 

by vagal stimulation, submaxillary gland secre- 

tion induced by chorda tympani stimulation, 
nictitating membrane contraction induced by 
cervical sympathetic stimulation and the effect 
of the drug on arterial pressure were studied. 

Dose-response curves (peak effect) for at least 

2 organs plus the blood pressure were obtained for 

each animal to allow intraindividual comparisons. 

Ratios of the doses of various drugs required to 

produce the same level of inhibition were cal- 

culated from these data. Of the responses studied, 
submaxillary gland secretion was usually the most 
and stomach motility by far the least sensitive to 
blockade. Slopes of the dose-response curves for 
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different organs and different drugs varied widely, 
e.g. the ratios of doses required to produce 20% 
inhibition of cardiac slowing and submaxillary 
gland secretion (VHR/SM) for pentamethonium 
and SU 1194 are 8.7 and 0.5 respectively, whereas 
for 80% inhibition the ratios are 4.2 and 0.8. 
Consequently, the ratio between 2 organs or drugs 
is dependent upon the level of inhibition at which 
it is determined. When plotted on semi-logarith- 
mic paper, the dose-response curves for the 
tertiary amines are S-shaped while those for the 
methonium blocking agents tend to be hyperbolic. 


1299. Pharmacologic evaluation of a new 
sedative-hypnotic drug combination. J. F. 
REINHARD, M. Cuessin*, J. TORNABEN* AND 
M. N. Lewis*. Warner-Chilcott Research Labs., 
New York City. 

On the basis of synergistic activity and low 
toxicity revealed in a systematic study of non- 
barbiturates, we selected for further study a 
combination consisting of carbromal, methyl- 
parafynol, and mephenesin. Synergism of car- 
bromal and methylparafynol was noted with 
respect to potentiation of hexobarbital sleeping 
time, and for both hypnotic and anticonvulsant 
activity. The mephenesin component significantly 
reduced the time of onset of hypnotic activity. 
Sedative effects were demonstrated directly in 
normal and hyper-reactive mice by means of a 
modified activity cage technic, and indirectly by 
the method of hexobarbital potentiation. In the 
hypnotic dose range sleep was induced rapidly 
(4-10 min.), and persisted for 20 min. to >5 hr. 
The tonic extensor component of the maximal 
electroshock seizure was eliminated, and satis- 
factory protective indices were obtained against 
both pentylenetetrazol and strychnine shock. 
Even massive doses failed to affect blood pressure, 
respiration, hematology or isolated tissues in- 
cluding the heart. There was no evidence of gastric 
irritation. Large overdoses frequently caused 
emesis; if not, death ensued from respiratory 
paralysis. Picrotoxin was the only effective an(‘i- 
dote. Chronic toxicity studies in rats and dvzs 
have revealed no pathology. 


1300. Autonomic pharmacology of smoo‘b 
muscle valve in renal portal venous circul 
tion in birds. BARBARA RENNICK AND HECT»)F 
Ganp1a*. Dept. of Physiology, State Univ. 9 
New York, Syracuse. 

The avian renal portal circulation was pro\ 4 
to be functional by Sperber in 1948. The bd 
kidney has 2 interconnected venous circulati''s, 
one post-glomerular and one from the iliac ve "8 
forming the renal portal circulation. The exter: a] 
iliac vein (EIV) communicates with the inter: al 
iliac vein, which can drain into the renal par n- 
chyma. The EIV also connects directly to ‘he 
renal vein by a shunt. At the junction of EIV to 
renal vein is a funnel-shaped smooth muscle valve- 
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like structure. When contracted the valve diverts 
iliac vein blood thru the kidney parenchyma and 
vhen relaxed blood from the EIV passes directly 
nto the renal vein and bypasses the kidney. 
Chis valve excised from turkeys responded to 
»pinephrine and norepinephrine by relaxation. 
\cetylcholine (Ach) contracted the valve and 
physostigmine potentiated this contraction. 
Atropine relaxed the Ach contraction and pre- 
vented subsequent response to Ach. Histamine 
contracted this structure. The effect of atropine 
was confirmed by in vivo experiments with PAH 
excretion studied after unilateral administration. 
Physiologically this autonomic relationship is 
reasonable, for the bird during sympathetic 
predominance would have increased leg blood 
flow and with the valve open this load would be 
shunted around the kidney. At times of rest with 
parasympathetic predominance the valve would 
be closed and the blood flow to the tubular bed 
would be enhanced by means of the portal circula- 
tion. 


1301. Evaluation of peripheral blood and bone 
marrow in 28 selected mongrel dogs. T. F. 
Revutner, J. K. Weston, R. E. MAXWELL AND 
R.Q. THompson (introduced by A. C. Bratton, 
Jr.) Research Labs., Parke, Davis and Company, 
Detroit, Mich. 

Twenty-eight mongrel pound dogs were used 
which, after at least 1-wk. conditioning, appeared 
perfectly healthy clinically, and weighed from 
7.1-19.3 kg, (mean 12.12 + 2.63). Multiple complete 
peripheral blood (161 total) and rib bone marrow 
(64 total) counts were carried out on these animals 
over a period of several months and demonstrated 
the following: 





Range Mean & S.D. 





Erythrocyte, 5.3 - 9.8 7.44 + 0.78 
millions/ 
cu mm 
Hemoglobin, 
gm % 
Packed eryth- 
rocytes, % 
Kvticulocytes, 
1000/cu mm 
Thrombocytes, 
1000/cu mm 
L-ucocytes, 
1000/eu_ mm 
Neutrophils, %| 35 
E.sinophils, %| 0 
L\ mphocytes, 6 
7 


11.10- 18.9 15.37 + 1.48 


36.0 - 59.5 47.62 + 4.20 


0 -218.4 20.62 + 31.48 


203-1,280 | 598.87 + 59.13 


5.6 - 35.2 14.17 + 4.63 
68.11 + 9.01 
5.55 + 4.79 
21.08 + 8.40 


- 93 
- 27 
- 47 


5.26 + 3.67 
1.61 


~ 19 
6.93 


0 
M snocytes, % 0 


Bone marrow 0.77- 


M/E ratio 
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At autopsy chemical determinations of bone 
marrow nucleic acid phosphorus (12 dogs) showed 
a range of 86 — 175 ug/100 mg wet weight, with 
mean of 135.4 + 24.55. Chemical fat determina- 
tions on the liver of the same 12 animals showed a 
range of 4.57 — 8.17% (dry weight) with a mean 
of 6.39 + 1.18. 


1302. Relation between hypotensive and 
emetic activity of protoveratrine A, proto- 
veratrines A and B (Veralba) and crypten- 
amine (Unitensin). Auice B. Ricuarps,* 
LawRENCE C. Weaver,* WituiaM M. ALEx- 
ANDER* AND BeEnepict E. Asrevu. Research 
Dept., Pitman-Moore Co., Indianapolis, Ind. 
The possibility that hypotensive activity could 

be dissociated from emetic properties of certain 
amorphous veratrum alkaloids has been suggested 
by Cavallito et al. (1953). Quantitative com- 
parisons of hypotensive and emetic potencies 
were made by comparing Veralba and Unitensin 
with protoveratrine A. Hypotensive potency was 
estimated by the Rubin-Burke carotid sinus 
occlusion reflex procedure in anesthetized dogs 
and emetic activity was determined in unanes- 
thetized dogs employing the emetic doses. The 
hypotensive .potency ratios for Veralba and 
Unitensin were respectively, 0.88 and 0.18 times 
protoveratrine A, and emetic potency ratios were 
respectively, 0.85 and 0.15 times protoveratrine A. 
When values for comparative emetic potency 
were divided by those for comparative hypotensive 
potency, it was found that neither Veralba nor 
Unitensim differed significantly from protovera- 
trine A, since the potency range was such that 
values of 0.97 for Veralba and 0.83 for Unitensin 
gave limits which were less than and greater than 
the standard. Under these experimental conditions 
it is not possible to quantitatively dissociate 
emetic from hypotensive activity. 


1303. Effect of oral Na,Ca ethylenediamine 
tetraacetate on urinary and fecal excretion 
of lead in rabbits. FREDERIC RIEDERS (in- 
troduced by J. M. Coon). Dept. of Pharmacology, 
Jefferson Med. College, Philadelphia, Pa. 

Lead poisoning was caused in rabbits by 1 mg 
Pb/kg/day given i.v. for 3 weeks as 0.05% Pb 
acetate in physiologic saline. Subsequently, half 
of the poisoned animals and a group of non- 
poisoned animals were force-fed 0.25 gm NazCa 
EDTA/kg/day for 2 wk. During this 5-wk. period, 
daily urinary and fecal lead excretion was meas- 
ured in these animals as well as in a group of 
animals which had received neither lead nor Na:Ca 
EDTA. At the end of this period all animals were 
killed. Erythrocytes, plasma, liver, kidney, brain, 
spleen, abdominal muscle, washed small intestine, 
flat bone of the skull and long bone of the hind 
limb were analysed for lead. In the rabbits which 
received NaeCa EDTA the excretion of lead 
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shifted markedly from the fecal to the urinary 
route during the 2 wk. of treatment. However, the 
total amount of lead which was excreted (urinary 
and fecal) and the amount of lead which remained 
in the tissues did not differ significantly from the 
lead values found for the corresponding group 
which was not treated with Na2.Ca EDTA. 


1304. Effect of onium charge attenuation in 
activity of quaternary amines on mamma- 
lian neuromuscular junction. WALTER F. 
RIKER, JAY Roperts,* JosEPH REILLY AND 
B. B. Roy.* Cornell Univ. Med. College, Dept. 
of Pharmacology, New York City. 

The probable ionic nature of the paralyzing 
actions of quaternary ammonium ions was empha- 
sized by Ing (Physiol. Rev. 16: 527, 1936). Recently, 
Taylor (Pharmacol. Rev. 3: 412, 1951) elaborated 
on this in an attempt to relate the density of 
onium charge to paralytic potency. His admirable 
treatment of this concept, however, did not 
achieve an entirely satisfactory correlation, 
primarily because of a failure to differentiate 
between agents that act by either direct de- 
polarization or prevention of depolarization. To 
test the hypothesis that direct action of quater- 
nary ammonium ions on the end plate depends on 
the effectiveness of the onium charge, several 
compounds were selected in which the onium 
charge effect was weakened progressively through 
either direct field or resonance effects. The 
paralyzing potencies of these substances were 
compared on the neuromuscular preparation of 
the cat. The results of these trials established 
that the potency of (CH;);N*tC.H; was greater 
than its hydroxyl analogue, (CH;);N*C.H,OH 
and that activity was sharply curtailed when 
acidic dissociation was increased by the presence 
of a carboxyl group ((CH;)s;N*CH.,COOH). In 
the aromatic series the activity of phenyltri- 
methylammonium ion was diminished by the 
introduction of an OH group meta to the onium 
center. Further weakening of aryl onium effects 
occurred when the N was included in a resonating 
ring system, and the order of paralyzing potency 
was: pyridine methyl bromide > isoquinoline 
methyl bromide > quinoline methy! bromide. It is 
concluded that the intensity of non-curariform 
paralysis produced by quaternary ammonium ions 
relates directly to the concentration of the onium 
charge. 


1305. Vasoconstrictor effect of epinephrine in 
skeletal muscle at time adrenergic blocking 
drugs have apparently converted response 
to pure vasodilation. Gwen Roserts,* LEE 
M. Keacu* anp Haroup D. GREEN. Dept. of 
Physiology and Pharmacology, Bowman Gray 
School of Medicine, Winston-Salem, N.C. 

An electromagnetic flowmeter with a distally 
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placed Statham arterial pressure gauge was usec 
to measure the blood flow and peripheral resistance 
in the muscle of the hind limb of ‘dogs. One, 3 and 
10 wg doses of l-epinephrine (l-epi) and l-nor 
epinephrine (l/-nor) were injected intra-arterially 
before and during a continuous intra-arterial 
infusion, at the rate of 1 wg/min., of isopropy!- 
nor-epinephrine (isopropyl). The vasoconstrictor 
responses to l-epi and l-nor were unaffected in 
magnitude, but were much shorter during the 
isopropyl infusion. Partial blockade with di- 
benzyline 0.01-1.0 mg/kg converted the l-epi 
response to vasodilation, but reduced only slightly 
the vasoconstrictor response to l-nor. During 
the dibenzyline partial blockade the continuous 
isopropyl infusion was started again and the 
above injections of l-epi and l-nor repeated. The 
isopropyl had no appreciable effect on the l-nor 
responses but converted the l-epi response to a 
vasoconstriction of the same magnitude and 
duration as an equal dose of l-nor. After dis- 
continuance of the isopropyl! infusion, /-epi again 
caused pure vasodilation. The isopropyl un- 
masked, epinephrine induced, constriction was 
blocked only at the larger doses of dibenzyline 
(3.0 mg/kg) which also blocked the vasocon- 
strictor responses to equal doses of /-nor. At this 
dose of dibenzyline the vasodilator response to 
l-epi is still very prominent. Conclusion: In 
skeletal muscle l-epi exerts a vasoconstrictor effect 
which behaves practically identically with that of 
l-nor in its resistance to adrenergic blockade. 
(Supported by grants from Natl. Heart Inst., 
PHS.) 


1306. Mechanism of epinephrine-induced 
arrhythmia in cat. JAY Roperts,* FRANCE 
DeprIeRRE,* JosEPH REILLY, JR., B. B. Roy* 
AND WALTER F. Riker, Jr. Dept. of Pharnia- 
cology, Cornell Univ. Med. College, New York 
City. 

In cats lightly anesthetized with Dial ‘he 
intravenous injection of epinephrine (30 ug/! 2 
initiated an episode of ventricular dysfunct: 
in more than 90% of the animals tested. In 5 
trials made on cats reactive to epinephrine, 
manifested a nodal ventricular tachycardia. In ‘ 
of the 51 trials a ventricular rhythm originat: 
in the conducting system below the A-V n 
occurred. In none of these trials did an omin: 
multifocal or prefibrillatory arrhythmia deve! 
The i.v. dose of 30 ug/kg proved optimal; dose: 

10 wg/kg or less initiated arrhythmia in appre i 

mately 14 of the animals tested; doses of 

ug/kg or greater were no more effective than | 
dose of 30 wg. Within 10 sec. after the injecti: ", 
there appeared, in the average, a decrease 

20% in the sinus rate. This was associated wit! 4 

lengthening of the P-R interval. The sinus bra-y- 
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cardia was quickly interrupted by a shift of the 
jace-maker to the A-V node. When chloralose 
\.as the anesthetic (80 mg/kg i.v.) an increase in 
vagal tone was evident and doses of 10 ug/kg of 
epinephrine produced cardiac arrhythmia in 24 
of the animals tested. Under chloralose the in- 
tensity and duration of epinephrine induced 
ventricular arrhythmia was greater than in the 
cats under barbiturate narcosis. In most cases 
bilateral cervical vagotomy protected the animals 
from cardiac disturbances. The extent of protec- 
tion by vagolysis was better evidenced after 
atropinization. Considered together these ob- 
servations furnish a new pharmacologic fact 
concerning the action of epinephrine on the 
heart. The induction of cardiac arrhythmia by 
epinephrine depends on 2 factors acting in concert, 
namely, 1) an increase in the vagal tone diminish- 
ing the dominance of the S-A node, 2) an increase 
in automaticity of other cardiac areas causing the 
ascendancy of other irritable foci. The diminution 
of reflex vagal discharge is adequate to abort the 
effect and the direct actions of epinephrine on the 
myocardium are not sufficient in themselves to 
induce cardiac arrhythmia. 


1307. Effect of 1l-hydrazinophthalazine on 
PAH clearance in dog. R. R. Roepke, A. D. 
MeERTz AND P. N. MILueER (introduced by J. T. 
LitcHFIELD, JrR.). Stamford Research Labs., 
American Cyanamid Co., Stamford, Conn. 

The effect of l-hydrazinophthalazine on PAH 
clearance was studied in unanesthetized dogs. 

Creatinine clearance, pulse rate and mean blood 

pressure were also determined. Renal clearance 

values were obtained for 10 periods of 12 min. each 

with the drug administered intravenously, 0.25- 

1.0 mg/kg, at the end of the fourth period. In 

contrast to the results reported for normotensive 

man (Reus, Proc. Soc. Exptl. Biol. & Med. 73: 

102, 1950; WiLKiNnson et al., J. Clin. Invest. 31: 

72, 1952), l-hydrazinophthalazine fails to produce 

a consistent increase in PAH clearance in the 

hormotensive dog. Our results in the unanes- 

thetized dog are not in disagreement with those 
of Moyer, et al. (J. Pharmacol. & Exptl. Therap. 

10:: 368, 1951) who found the PAH clearance to be 

de reased as frequently as it was increased. 


1308. Characteristics of autonomic effects of 
eldehydes. Carto RoMANO AND FREDERICK 
\\. Meyers (introduted by E. Leona Way). 
lvept. of Pharmacology and Exptl. Therapeutics, 
School of Medicine and College of Pharmacy, 
' niv. of California, San Francisco. 

‘romatic aldehydes (salicylaldehyde, benz- 
al’ hyde); aryl aliphatic aldehydes (phenyl- 
ac'aldehyde); and aliphatic aldehydes with 7 
¢ai,ons or more are depressor in the pento- 
ba: hitalized dog and cat. The lower aliphatic 
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aldehydes (acetaldehyde through hexanal) are 
pressor, and their action on the nictitating mem- 
brane and blood pressure before and after cocaine 
shows that the effect mimics that of arterenol 
rather than that of epinephrine. The pressor effect 
of lower aliphatic aldehydes is reversed by larger 
doses or by infusions and, during the hypotension 
so produced, the effect of injected arterenol is 
greatly reduced. Isolated smooth muscle (rat 
uterus and rabbit duodenum) is inhibited by 
acetaldehyde and propionaldehyde but bath 
concentrations are large when compared with the 
dose effective in the intact animal. Acetaldehyde 
or propionaldehyde given via the aortic cannula 
of perfused rabbit heart cause a positive chrono- 
tropic and intropic effect rathér than the depres- 
sion reported (SupNIEWSKI, 1927) when the 
aldehyde was constantly present in the perfusate. 
The effects of a series of alkyl amines and pheny]- 
ethylamine and the corresponding aldehydes are 
qualitatively different; the hypothesis that amines 
act only after oxidative deamination to an alde- 
hyde (TEAGUE AND WINGARD, 1953) is therefore 
rejected. The interpretation of aldehyde effects 
as an augmentation or diminution of arterenol 
effect is consistent with this! and previously 
reported work. Propionaldehyde was shown by 
chromatography to react with arterenol at body 
pH. The hypothesis is considered that aldehydes 
act by forming with arterenol labile or stable 
Schiff’s bases. (Supported in part by The Wine 
Advisory Board.) 


1309. Oxytocic activity of aminoacetamides. 


Harry Rosen,* RicHarp Tistow, ALBERT 

BLUMENTHAL* AND Patricia N. TOWNSEND.* 

Wyeth Inst. of Applied Biochemistry, Wyeth 

Labs., Inc., Philadelphia, Pa. 

A series of substituted aminoacetamides of the 
general formula RiReNCH:CONR;R, (Ri, Re, 
R; and R, representing various aryl, alkyl, cyclo- 
alkyl and heterocyclic groups) has been tested 
by us for oxytocie activity. The tests were per- 
formed in vitro on uteri of rabbits and guinea pigs 
and in vivo in rabbits and cats. Several of the 
compounds showed oxytocic properties in vitro 
and in vivo. Thus the findings of Bovet and his 
associates (XIX Internat]. Physiol. Congress, 
Montreal 1953, Abstr. of Commun. p. 224) on the 
oxytocic activity of compounds with a relatively 
simple structure such as alpha-diethylamino- 
N,N-diethyl-acetamide have been confirmed and 
extended. 


1310. Effect of vasopressin on normal electro- 
shock thresholds in rats. IRA RosENBLUM 
AND Dona.p L. Stumprr (introduced by H. C. 
Struck). Depts. of Physiology and Pharmacology, 
Creighton Med. School, Omaha, Neb. 

The effect of vasopressin on the normal electro- 
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shock threshold was studied in a group of male 
albino rats permitted food and water ad libitum 
prior to and during the experimental period. 
Subcutaneous injection of 0.1 uv of vasopressin/100 
gm body weight lowered the normal electroshock 
thresholds an average of 24% (P < 0.001). This 
response to vasopressin was maximal approxi- 
mately 4 hr. after injection. In view of the well 
known effect of vasopressin on water, electrolyte, 
and carbohydrate balance, the changes elicited by 
vasopressin in whole brain water content, serum 
sodium, and blood glucose were studied at the 
time interval concomitant with the observed 
maximal effect on the normal electroshock thresh- 
olds. The results obtained indicate that neither 
the whole brain water content nor the serum 
sodium levels in the vasopressin-treated animals 
differed significantly from those of the untreated 
controls. However, the blood glucose levels rose 
an average of 14 mg% in the vasopressin-treated 
animals as compared to the untreated controls. 
This change in blood glucose levels was significant 
(P < 0.05). 


1311. Post-stimulation facilitation in auric- 
ular muscle. HENRY Rostn* anp A. FARAH. 
Dept. of Pharmacology, State Univ. of New 
York, Upstate Med. Center, Syracuse. 

Electrical stimulation of the isolated rabbit 
auricle at a rate higher than the sinus rate elicited 
post-stimulation facilitation. The amplitude of the 
first of these post-stimulation contractions was 
greatest, succeeding contractions diminishing in 
amplitudes, and returning to the amplitude of 
the sinus contractions following 6-12 beats. This 
facilitation was dependent on the rate and dura- 
tion of stimulation. The voltage and impulse 
duration have no demonstrable effect. The ampli- 
tude of the post-stimulation facilitation could not 
be correlated with conduction velocity changes or 
alterations in the configuration of the action 
potential. This facilitation can also be demon- 
strated in quiescent auricles where a slow basal 
rate of contraction is produced by electrical 
stimulation instead of the sinus node. The in- 
fluence of the post-stimulation interval and the 
basal rate have been studied. The effects of 
temperature on the post-stimulation contraction 
and the Treppe phenomenon have been studied 
and will be reported. Dibenamine differentially 
blocks the after-stimulation facilitation in the 
rabbit and anoxic turtle auricle. The effects of 
substances interfering with contractility such as 
pentobarbital, cyanide and dinitrophenol and 
those improving contractility, such as epinephrine, 
will be reported. (Supported by a grant-in-aid 
from the American Heart Assn., Inc.) 


1312. Effects of hypoxia and drugs on experi- 
mental production of bacterial endocarditis 
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in rats. FRANKLIN E. Rortu (introduced by 

Raymonpd N. Bieter). Dept. of Pharmacology, 

Univ. of Minnesota, Minneapolis. 

Bacterial endocarditis was produced by sub- 
jecting rats to chronic, discontinuous exposure 
to a barometric pressure of 282-270 mm Hg (25,000- 
26,000 ft.) in a decompression chamber (4 hr/day), 
and given 4 injections of beta-hemolytic strepto- 
cocci (0.5 cc, i.v.) after 30 days of such exposure. 
In a series of experiments, bacterial endocarditis 
was diagnosed in 75-84% of 86 control-group rats. 
This was in significant contrast to a 12-20% 
incidence of bacterial endocarditis demonstrated 
in 87 rats injected with bacteria but not exposed 
to hypoxia. These results suggested. that the 
susceptibility of the cardiac valves to infection 
might be due to previous mechanical injury be- 
cause of exposure to hypoxia and the resultant 
increased work load imposed on the heart before 
bacterial injections were started. The prophylactic 
use of penicillin and dihydrostreptomycin in rats 
exposed to both hypoxia and bacterial injections 
reduced the incidence of endocarditis to 11-30% 
in 40 rats. As far as was investigated, cortisone or 
growth hormone administration had little effect 
on the incidence of the disease. However, adrenal 
gland and body weight data were materially 
influenced. The administration of adrenergic or 
ganglionic blocking drugs to rats exposed to both 
hypoxia and bacterial injections reduced the 
incidence of endocarditis to 15-32% in 65 rats. 
The ability of these latter agents to elicit hypo- 
tension and antagonize the sympathetic-adrenal 
response to hypoxia may partially explain the 
mechanism of cardiac valvular susceptibility to 
injury and infection observed in this study. 


1313. Mouse ptosis bioassay of Rauwolfia 
serpentina for  reserpine-like activity. 
BERNARD RvuBIN* AND JOHN C. BurKE. Squibb 
Inst. for Med. Research, New Brunswick, N. J. 
A simple bioassay for reserpine-like activit) 

Rauwolfia serpentina has been developed utilizing 

the graded (or quantal) ptotic responses of all: 

mice to single oral or parenteral doses of reserp!! 
powdered whole root, or reserpine-contain: 
fractions thereof. The mean X (s/b) value © 
the first 21 factorially designed graded respo: se 
assays, in 17 of which reserpine was used as | 
reference standard, was 0.235 + 0.010 S.E. Ab: 

160 mice were needed/assay to determine pt ic 

potency within the equivalent of a 10% * 

The true ptotic potency was determined with 1 

average error of 8.3%. Relative to reserpine = 

1.00, 15 Himalayan whole root batches (R. ser7 "- 

tina) assayed at 0.00104 to 0.00161, wherea: ! 

Tuticorin batch (R. serpentina) assayed 0.00128 

and 2 Malabar batches (R. micrantha) assayed 

0.00041 and 0.00059. The concentration and disp:si- 
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ion of reserpine-like ptotic activity through 
“hemical fractionation of whole root was readily 
followed by this assay procedure over a 1000-fold 
‘ange of activity. Reserpine was 16 times more 
potent when administered intravenously than 
orally. Among the hydrolysis products of reser- 
pine, reserpic acid and trimethylgallic acid were 
inactive, whereas methyl reserpate was 14 as 
potent as reserpine. Tests for specificity thus far 
completed with a variety of fractions and at least 
( alkaloids obtained from whole root indicated 
that reserpine alone accounted for the major 
portion, if not all, of the ptotic activity of whole 
root in mice. Other tests indicated that mouse 
ptotic activity in Rauwolfia serpentina was as- 
sociated with ptotic, miotic, sedative, delayed 
hypotensive, etc. activity in the unanesthetized 
dog. 


1314. Progesterone from human pregnancy 
plasma. HiLtTon SALHANICK, JOHN JONES, 
Non MERRILL AND LEON NEAL (introduced by 
HERBERT Bortson). Dept. of Obstetrics and 
Gynecology, Univ. of Utah, Salt Lake City. 

The hormone(s) responsible for the progesta- 
tional activity found in human pregnancy plasma 
has not yet been identified. To facilitate the 
isolation of progesterone, 15 wg (0.15 we) of Cu- 
ring-labeled progesterone were added to 618 ml 
pooled human plasma collected between the third 
and seventh month of pregnancy. This plasma 
gave a positive Hooker-Forbes microbioassay 
response prior to addition of the tracer. The 
plasma was lyophilized and extracted at 4°C with 
90% ethanol which was then saturated with CdCl. 
at —18°C. The supernatant was partitioned 
against hexane and the ethanol evaporated ‘in 
vacuo.’ Progesterone was removed from the 
resulting aqueous phase by partition with ethyl 
acetate which was then washed with 0.2 n Na2COs. 
The dried oil (544.4 mg) contained over 90% of 
the radioactivity. Chromatography on silica gel 
using an ethylmethylketone:hexane system for 
elution yielded approximately 200-fold concentra- 
tion and almost 100% recovery of the radioac- 
tivity. Final purification was achieved by paper 
chromatography according to the techniques of 
Bush (Biochem. J. 50: 370, 1951). The steroid had 
the same Rf value as progesterone as determined 
both by ultraviolet absorption on a modified 
Hines chromatogram: scanner and by radio- 
avtography. The thiosemicarbazide derivative 
hi 1 ultraviolet absorption maxima both in 

thanol and sulphuric acid similar to those of 

“gesterone bisthiosemicarbazone. Crude estima- 
icon on the basis of absorbancy at 300 my» and 

opie dilution indicated the extraction of 

/Toximately 40 wg from the starting material. 

relation between bioassay, radioactive and 
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spectrophotometric determinations will be dis- 
cussed. 


1315. Effect of various agents in treatment of 
rabbits continuously injected with cyanide. 
J. PatmMer Saunpers, 8S. Ricwarp HEIsey, 
Dana W. BarKER, AND KENNETH C. OLSON 
(introduced by J. H. Wits). Pharmacology 
Branch, Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

The continuous injection of a low concentration 
of a toxic compound provides a convenient method 
for studying the potential therapeutic effect of 
various compounds used for treatment. This 
procedure was employed in studying the treatment 
of cyanide poisoning with p-amino-propiophenone 
(PAPP), sodium thiosulfate, sodium nitrite and a 
mixture of these latter compounds. Rabbits were 
given continuous injections of sodium cyanide 
via a marginal ear vein at a rate of 0.1 mg NaCN/ 
kg/min. Five min. after the start of the infusion, 
the treatment agent was given as a single i.v. 
injection and the cyanide injection was continued 
until death. Time of death of the treated rabbits 
was then compared with that of untreated rabbits. 
Results show that an injection of 25 mg/kg of 
PAPP, 375 mg Na.S.0;, and a mixture of 9 mg 
NaNO, and 375 mg Na.S.O; increased the total 
fatal dose to 14.2, 16.9 and 19.1 mg/kg, of NaCN, 
respectively. An injection of 9 mg NaNO, alone 
did not significantly increase the fatal dose above 
that in the control group, which was 2.2 mg/kg 
NaCN. Statistical evaluation of these results 
showed that there were no significant differences 
among effective treatment groups. 


1316. Effects of isoniazid on pulmonary tuber- 
culosis in rhesus monkey. L. H. Scumipr, 
Paut N. Jotty* anp RicHarp HoFrrMann.* 
Christ Hosp. Inst. of Med. Research, Cincinnati, 
Ohio. 

This report deals with the effectiveness of 
isoniazid in controlling established pulmonary 
tuberculosis in the rhesus monkey and in pre- 
venting dissemination of this disease. The studies 
included work with 178 monkeys treated with 
isoniazid and 307 untreated and initially unin- 
fected controls. The treated animals included 127 
with radiological evidence of pulmonary tuber- 
culosis and 51 normals housed with these infected 
animals. Isoniazid was administered in daily doses 
of 5 mg/kg for 2 mon. followed by 20 mg/kg for 
10 mon. Hight infected animals succumbed during 
the first 2 mon.; none died of tuberculosis during 
the remaining treatment period; 66 were sacrificed 
for purposes of histopathological and bacterio- 
logical study. None of the normal treated animals 
developed tuberculin hypersensitivity or other 
evidence of tuberculosis; 23 were sacrificed for 
radiological-histopathological correlations. In 
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contrast, 47 untreated control animals developed 
tuberculin hypersensitivity; of these, 39 suc- 
cumbed to overwhelming pulmonary disease. 
Eighty-one of the treated monkeys (53 infected; 
28 non-infected) were followed for 9 mon. post- 
treatment. Four of the infected group suffered 
relapses; 17 others became tuberculin-negative. 
Six of the non-infected but exposed group ac- 
quired tuberculin hypersensitivity and _ radio- 
logical evidence of pulmonary disease. These and 
all other previously treated monkeys were sacri- 
ficed 9 mon. after termination of isoniazid therapy. 
Their tissues are being studied currently at 
histopathological and _ bacteriological levels, 
special attention being given to the relation of 
recurrences, new infections, and bacterial re- 
sistance. 


1317. Diuretic action of 5-methyl-2-l-arabo- 
benzimidazole (SK-4901). JEAN ScHOLLER,* 
FREDERICK S. PHILIPS, STEPHEN S. STERNBERG* 
AND DonaLp A. CLARKE. Div. of Exptl. Chemo- 
therapy, Sloan-Kettering Inst., New York City. 
Studies of the actions of SK-4901 were initiated 

by observations of its inhibitory effects against 
certain mouse tumors (TARNOWSKI ef al., un- 
published results); the agent was found to be 
diuretic in dogs. Intravenous doses of 25 mg/kg/ 
day induce ca. 3-fold increases in urine volume 
with insignificant change in the total daily ex- 
cretion of Na, K, or Cl. When water intake is 
restricted to 50 ml/kg/day, diuresis still occurs 
with consequent dehydration evidenced by eleva- 
tions of hematocrit and serum concentrations of 
Na, Cl, and protein and by decreases in serum 
water and body weight. In renal clearance studies, 
intravenous doses of 25 mg/kg cause neither 
significant changes in urine volume nor in GFR 
and RPF as determined with creatinine and 
p-aminohippurate. A comparison of its effect with 
those of mercuhydrin will be presented. The doses 
employed above do not produce histologic changes 
in dog kidneys. Outstanding diuretic effects have 
not been observed in rats, either in acute hydra- 
tion or 24-hr. metabolic studies. In the latter ex- 
periments increases in Na and Cl and decreases in 
K excretion have been significant. SK-4901 does 
not appear to block pituitrin antidiuresis in rats. 
Finally another purine analog, 8-azaguanine, 
induces striking diuretic and dehydrating effects 
in dogs. The properties of SK-4901 and 8-azagua- 
nine indicate the possibility of finding useful 
diuretics among purine analogs not related in 
action to mercurials and carbonic anhydrase 
inhibitors. 


1318. Treatment of congestive heart failure 
and anginal syndrome with choline theo- 
phyllinate. Jutius ScowimMeR,* ARTHUR J. 
GrossMAN,* ALAN M. Brooxks,* Auuan L. 
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BLACKMAN* AND Ropert C, BATTERMAN. Dept. 
of Medicine, New York Med. College; Cardiac 
Service Metropolitan, Flower & Fifth Ave. and 
Roosevelt Hosps., New York City. 

The effectiveness of choline theophyllinate was 
studied in patients with anginal syndrome, con- 
gestive heart failure or both. The medication was 
given orally in doses of 50-400 mg (average, 
200 mg) 3-4 times daily for a period of not less 
than 14 days and for as long as 75 wk. Forty-five 
patients (24 ambulatory and 21 hospitalized) 
were in congestive heart failure. With few excep- 
tions, all patients were not responsive to daily 
maximum tolerated doses of digitalis preparations, 
and parenteral mercurial diuretics were necessary 
at frequent intervals for control and removal of 
signs and symptoms of diminished cardiac re- 
serve. Twenty-eight patients (62%) had satis- 
factory control of heart failure with choline 
theophyllinate. Seven patients no longer required 
mercurial diuretics. Ten patients required an 
additional diuretic at infrequent intervals. 
Eleven patients reaccumulated edema at a slower 
rate so that the need for mercurial diuretics was 
decreased by 50%. Thirty-two patients (30 ambu- 
latory and 2 hospitalized) were treated for the 
anginal syndrome. Satisfactory relief and control 
of pain was obtained in 23 patients (72%). Com- 
plete freedom of chest pain was attained in 9 


patients. Six patients required subsequently only 
an occasional nitroglycerine for relief and 8 
patients decreased their nitroglycerine require- 
ments by more than 50%. Beneficial results for 
both groups of patients occurred gradually and 
once achieved were maintained for weeks and 


months. Untoward reactions such as nausea, 
increased bowel movements were minimal and 
occurred in 5 patients (7.3%). Choline theophy!- 
linate is an effective and safe xanthine for the 
treatment of congestive heart failure and anginal 
syndrome. 


1319. Formation of enzymes of carbohydrate 
metabolism induced by 2,4-dinitrophen«l. 
Dwicut B. McNair Scortr (introduced >y 
Raupu Jones). Univ. of Pennsylvania M4. 
School, Philadelphia. 

Esch. coli were grown with glucose or potassi' 
gluconate as the carbon source and in the prese:'" 
of 2 X 10 m 2,4-dinitrophenol. In cell free 
tracts of the bacteria glucose-6-phosphate 
hydrogenase activity was found to be increa 
from 2- to 5-fold over that in cells grown with: 
the drug. In the same extracts the 6-phosp' 
gluconate dehydrogenase activity was not +: 
nificantly different from normal. These extra: : 
also contained enzymes to degrade 6-phosp:: 
gluconate without the presence of TPN, but ° 
rates much slower than the oxidative reactio::s. 
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Vhosphogluconate degradative activity was also 
resent in extracts of cells grown with gluconate 
Lut not with glucose as the carbon source for 
,rowth. 


1320. Effect of barbiturateson chronic frontal- 
lobectomized or semidecerebrate cats. J. J. 
SeGuIn* AND G. W. Stavraky. Dept. of Physi- 
ology, Faculty of Medicine, Univ. of Western 
Ontario, London, Canada. 

It was previously reported (SEGUIN AND 
SraVRAKY, Federation Proc. 1953) that cats, follow- 
ing aseptic removal of various parts of the cerebral 
hemispheres, become more susceptible to con- 
vulsant agents and to the anticonvulsant action of 
barbiturates. In the present study carried out by 
means of moving picture recordings in 14 frontal- 
lobectomized and 15 semidecerebrate cats (16 
mon. to7 yr. after the operation) it was found that 
sodium pentobarbital injected intravenously may 
selectively depress motor activity on the decen- 
tralized side of the body. The injection of 1.0-2.0 
mg/kg sodium pentobarbital caused the animals 
to lean and stagger away from the side of the 
operation. In the case of a left-sided lesion the 
animals dragged their right forepaw and stepped 
on its dorsum while the right hind paw slid out 
from under them, this effect persisting for several 
minutes. When 2.0-4.0 mg/kg of sodium pento- 
barbital were injected a greater weakness. and 
incoordination developed on the right (decen- 
tralized) side. The animals were unable to stand 
unassisted for 7-15 min. after the injection. When 
the right side of the body was supported the 
animals could stand on the left extremities. The 
effects of these latter injections lasted up to 30 
min., the cats staggering and repeatedly falling 
to the decentralized side before complete recovery 
took place. Experiments carried out with sodium 
phenobarbital indicate that it affected the op- 
erated animals in a similar manner but larger 
quantities of this agent were required to produce 
comparable effects. (Supported by the Natl. 
Research Council and Natl. Health Grants 
Admin., Canada.) 


21. Pharmacological properties of some 
uzacycloheptane analgesics. JOSEPH SEIFTER, 
Donatp K. Eckreip,* Irene LeEtTcHAcK,* 
!:DWARD M. GorE* AND JEROME M. GLASSMAN. * 
\’yeth Inst. of Applied Biochemistry, Phila- 
¢elphia, Pa. ; 
several azacycloheptane derivatives related to 

pl) eridine analgesics were investigated pharma- 

cologically. The analgesic potency determined in 
rat- and humans ranged from 4 to equal that of 

De'nerol. The toxicity and most pharmacological 

properties of these 7-membered ring compounds 

tes: mbled those of the related piperidines. The 
aze-yeloheptanes differed from the Demerol 
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series in that they /) did not cause lethargy in 
rats, 2) did not provoke morphine-like excitement 
in cats, 3) did not depress respiration before 
circulatory failure, and 4) antagonized barbi- 
turates 24 hr. after administration of the com- 
pound to rats. 


1322. Action of sodium nitroprusside on the 
respiratory metabolism of rat kidney. 
A. A. SEkuL,* W. H. Boortu, Jr.* anp JAMES 
C. Rice. Univ. of Mississippi, University. 

The potent hypotensive agent, sodium nitro- 
prusside, has recently challenged clinical atten- 
tion. C. C. Johnson in 1929 attributed its actions 
to the activity of the nitroso group present rather 
than to the cyano groups. These actions resemble 
those of nitrites and certain nitrates, agents which 
also contain the nitroso group. Because a com- 
plete understanding of the properties of nitro- 
prusside requires knowledge of its action on 
respiratory metabolism, we have studied that 
action on renal tissue of the white rat. The Bar- 
croft-Warburg constant volume method was em- 
ployed. Krebs-Ringer solution buffered with 
phosphate to pH 7.3 and buttressed with 0.01 m 
glucose served as the immersing agent for slices 
cut with the Brodie microtome. The system was 
maintained at 38° C in the presence of oxygen. 
Normal oxygen utilization was measured for 
periods of 30 min. and compared with utilization 
in the presence of the challenging agent, nitro- 
prusside, for equal periods. Changes in QO» values 
expressed in terms of dry weight served as criteria 
for comparison. It was observed that the px of 
the immersing medium remained unchanged 
after the addition of nitroprusside and at the 
end of the experimental runs. Mean depressions 
of oxygen utilization expressed as percentages of 
the control values for the various concentrations 
of nitroprusside studied were observed as follows: 
35.8%—1.8 XK 10? M; 21.1%—1.8 X 10-* mM; 19.4%— 
1.8 X 10- M‘; and 6.8%—1.8 XK 10 M. 


1323. Screening of anti-inflammatory agents 
in rats. JosepH J. SELITTO* AND LOWELL O. 
RAnpDALL. Dept. of Pharmacology, Hoffmann-La 
Roche Inc., Nutley, N. J. 

Cortisone, aspirin and phenylbutazone are 
known to reduce the inflammation of the rat 
ankle produced by chemical irritants such as 
formaldehyde, silver nitrate, mustard, albumen, 
etc. Jiirgens and Bichtold have observed that the 
inflammatory effects of chemical irritants are 
inhibited by some ethers and esters of 3-hydroxy- 
N-methylmorphinan (unpublished results from 
Roche Labs., Basle). Brewer’s yeast has been 
found to cause a reproducible inflammation of the 
rat ankle which was prevented by 25 mg/kg s.c. 
of cortisone, 100 mg/kg s.c. of phenylbutazone 
and 1000 mg/kg s.c. of aspirin. Thephorin tartrate 
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(phenindamine tartrate), an antihistamine agent, 
was found active at the same doses as phenyl- 
butazone; Ilidar phosphate (azapetine phosphate, 
Ro 2-3248), an adrenolytic and vasodepressor 
agent, was active in the same dose range as 
cortisone. Some ethers of 3-hydroxy-N-methyl- 
morphinan have .been found active; some more 
active than cortisone. Codeine was inactive at 
doses up to 50 mg/kg s.c. Both cortisone and 
aspirin are known to produce involution of the 
thymus gland in young rats while only cortisone 
is effective in the adrenalectomized rat. The daily 
s.c. injection for 3 days of high near-toxic doses 
of Thephorin, Ilidar and ethers of 3-hydroxy-N- 
methylmorphinan caused significant involution 
of the thymus in normal rats but not in ad- 
renalectomized rats. The pyretic activity of 
yeast was abolished by aspirin, phenylbutazone 
and Ilidar but not by cortisone or ethers of 3-hy- 
droxy-N-methylmorphinan. 


1324. Sedative and antihypertensive effect of 
intravenous reserpin in man. ALFRED M. 
SELLERS* AND JoseEPH H. HAFKENSCHIEL. 
Hypertension Section, Robinette Fndn, Med. 
Clinic, Univ. of Pennsylvania Hosp. and School 
of Medicine, Philadelphia. 

The possibility that reserpin (Ciba Serpasil), 
a pure crystalline alkaloid of Rauwolfia serpentina, 
might possess the essential sedative and anti- 
hypertensive actions of the whole root prompted 
intravenous testing in man. Reserpin was ad- 
ministered to 17 hypertensive and 2 normotensive 
patients. Fifteen patients showed a hypotensive 
effect, 9 during the infusion and 6 following an 
average latent period of 4 hr. The maximum effect 
passed in 24 hr., but frequently the pressures 
were lower than before reserpin. Only 2 hyper- 
tensive patients had no fall in pressure. The 
average fall in mean pressure for 17 hypertensive 
patients was 42 mm Hg; in 2 normotensive con- 
trols, the fall in mean pressure averaged only 9 
mm Hg. The effective dosage was 0.060-0.073 
mg/kg and effective infusion rate 1.0 u/kg/min. 
Side actions observed in these 19 patients during 
the 1-hr. infusion were, feeling of relaxation or 
sedation in 11 patients with 3 showing nasal 
congestion. Other untoward effects were, nausea 2, 
emesis 1, dyspnea 1. Only 5 out of the 11 relaxed 
patients showed a satisfactory hypotensive effect 
while supine. Postural hypotension occurred in 15 
hypertensives following the infusion. Daily oral 
administration of reserpin to hypertensive sub- 
jects has revealed sedation and nasal congestion 
in a majority of patients on a dosage range of 
0.5-4.0 mg. The onset of these reactions occurred 
before a hypotensive effect was noted. When the 
total daily oral dosage approximated 0.07 mg/kg, 
more patients showed a significant hypotensive 
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effect without becoming more sedated. The 
occurrence of sedation without hypotension in 
two normotensive subjects and some of the hyper- 
tensive subjects suggests that the sedative and 
antihypertensive effects may be dissociated ac- 
tions of reserpin. (Aided by a grant from the 
Southeastern Pennsylvania Heart Association.) 


1325. Cutaneous accumulation and retention 
of hexachlorophene-C’ (G-11). Irvine 
SHEMANO* AND Mark NICKERSON. Dept. of 
Pharmacology, Univ. of Michigan School of 
Medicine, Ann Arbor. 

Depilated skin areas on the backs of rats were 
washed for 2-min. periods with a 5% soap solution 
containing 1.0 mg/ml hexachlorophene-C“ (2% 
of the weight of soap), rinsed for 30 sec. and air 
dried. Radioactivity retained by the skin was 
determined with a thin mica-window counter and 
converted to yug/em? hexachlorophene from a 
graph of surface counts/total skin radioactivity 
(determined by excising areas of skin, burning 
to COs, precipitating as BaCO, and counting in a 
Q-gas chamber). Washing and counting were 
carried out after lightly anesthetizing the animals 
with pentobarbital. When applied at 12 or 24 hr. 
intervals, hexachlorophene accumulated on the 
skin during the first 3 or 4 washes, but the total 
amount present remained relatively constant 
thereafter. The ‘plateau’ value was approximately 
the same for the 12 and 24 hr. washing schedules. 
Accumulation of hexachlorophene-C“ was some- 
what enhanced by prior washing with soap con- 


taining ‘cold’ hexachlorophene. After the last 


application of hexachlorophene-C™ the skin 
activity decreased exponentially; significant ac- 
tivity was present for 4 days. The rate of loss of 
activity was moderately increased, particularly 
during the first day, by daily washing with soap 
and water. Less activity was removed by a soap 
containing 2% ‘cold’ hexachlorophene than by 
the same soap without the germicide. Similar 
studies on human skin will also be reported. 


1326. Method for determination of Serpasil. 
HERBERT SHEPPARD, * GiLtMouR L. WAGLE* \ND 
ALBERT J. PiumMMER. Research Dept., ( iba 
Pharmaceutical Products, Inc., Summit, N. J 
Serpasil, a crystalline alkaloid from Rauw: /fa 

Serpentina, is a yohimbine-like compound ‘0n- 

taining the hormone nucleus. It is this nuc'cus 

which imparts fluorescent properties to Serp: sil, 

thus offering a basis for its quantitative determ '14- 

tion. The fluorescence which develops is a yel'0W- 

ish green, and its intensity varies with the sol\ :nt 
used. In alcohols, the intensity of fluorescen® is 
extremely weak, if present at all. In mineral 
acids, the intensity of fluorescence varies \ ith 
the acid used, being greatest in H.SO, and er- 
chloric acids, less in HCl, and very sligh! m 
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Ii:PO,. An improvement in the intensity of 
fluorescence is observed when dilute carboxylic 
acids are used as solvents. The most.. intense 
fluorescence is observed in the chlorinated hydro- 
cirbons, such as methylene chloride, chloroform, 
eid carbon tetrachloride. Of these, chloroform i3 
pveferred. In carboxylic acid solutions, Serpasil 
fluoresces immediately. In chloroform, however, 
the fluorescence appears only after exposure to 
ultraviolet radiation. It is this technique which 
is used in the quantitative determination of 
Secrpasil. CHC}; solutions of Serpasil are exposed 
to a given intensity of ultraviolet light for a 
specified period of time and their fluorescence read 
with a Coleman photofluorometer. The fluores- 
cence curve is linear over a concentration of 0.1- 
1.0y/ml, or 0.164-1.64 um/I. 


1327. Gastric secretion of drugs following 
parenteral administration. ParkHuRsT A. 
SHorE,* C. Apr1An M. HoGBen* AND BERNARD 
B. Bronte. Natl. Heart Inst., Bethesda, Md. 

The observation that intravenous Dromoran 
appears in gastric juice in high concentration led 
to a study of the gastric secretion of a number of 
other drugs. For basic drugs the ratio of drug 
concentration in gastric juice to that in systemic 
plasma could be predicted (up to a limiting value) 
on the basis of the pKa of the drug and the as- 
sumptions that only un-ionized drug can penetrate 
the stomach and that a steady state is reached. 
The observed concentration ratios ranged from 1 
for acetanilide (pKa = 0.3) to the limiting value 
of 40 for aniline (pKa = 5), quinine (pKa = 8.3), 
Dromoran (pKa = 9.3) and other relatively strong 
bases. Analysis of gastric venous blood showed 
that aniline clearance is sufficiently complete to 
explain the limiting gastric juice/systemic plasma 
ratio as being determined by the effective gastric 
blood flow. As would be predicted, relatively 
strong acids such as salicylate (pKa = 3) and 
phenylbutazone (pKa = 4.4) are not secreted by 
the stomach. Weaker acids (pKa = 7-8), according 
to the above assumptions, should be secreted. 
However, of 3 weak acids, thiopental, p-hydroxy- 
propiophenone and barbital, only barbital was 
shown to do so. The secretion of weak acids there- 
fore is apparently a more complex phenomenon 
than that of the basic drugs. The high concentra- 
ticn of basic drugs in gastric juice following their 
perenteral administration represents a route of 
pl irmacological disposition which may be of 
considerable interest to toxicologists. Other 
observations and considerations will be presented 
an discussed. 


13:8. Use of mechanical positive-negative, 
‘nechanical intermittent positive and 
manual pressure in anesthesia for ‘open’ 
‘horacie procedures. Karu L. SIEBECKER, JR. 
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(introduced by O. S. Orru). Dept. of Anesthe- 
stology, Univ. of Wisconsin Med. School, and 
VA Hosp., Madison. 

A study of 179 unselected cases has been under- 
taken to determine the desirability of various 
methods of artificial, assisted and controlled 
respiration in ‘open’ thoracic procedures. The 
Emerson Resuscitator was used for positive- 
negative pressure and the MSA Pneophore for 
intermittent positive pressure. The to-and-fro 
absorption technique with a ‘blow-off’ valve 
between the canister and the endotracheal con- 
nector was used. Pentothal-relaxant-nitrous 
oxide was the anesthetic agent in all cases. Pres- 
sure readings were taken at mouth level by a 
water manometer or a strain gauge. Carbon 
dioxide in the respired atmosphere was con- 
tinually measured by means of a Liston-Becker 
infrared Gas Analyzer. Whole blood pH (measured 
by a glass electrode po meter), whole blood CO2 
and O: (analyzed by the method of VanSlyke) 
were taken at varying intervals in 74 of the cases. 
Both mechanical methods were entirely adequate 
as far as ventilation was concerned. The positive- 
negative type was preferred by the surgeons, as it 
seemed to give them more ideal working condi- 
tions. The positive-negative method was also 
found very advantageous in patients with severe 
emphysema, providing much better ventilation 
here. Further studies are in progress in regard to 
circulatory effects of these three methods. 


1329. A protein-precipitating polysaccharide 
from acacia. HeEerBert SILveTTE. Allergy 
Research Lab., Univ. of Virginia Med. School, 
Charlottesville, and Dept. of Pharmacology, Univ. 
of Washington School of Medicine, Seattle. 
Acacia dissolved in formamide and then purified 

by the method of Partridge and Morgan (Brit. 

J. Exptl. Path. 23:84, 1942) yields a polysaccharide 

immunologically indistinguishable from the 

native gum. When the gum was allowed to remain 
in formamide solution for periods beyond that 
necessary for solution, however, a compound was 
formed which was precipitable by progressively 
smaller quantities of absolute alcohol (from 3 vols. 
initially down to 1 vol. at apparently the end- 
point of the reaction). This series of compounds, 
after purification by dialysis and repeated acid- 
alcohol precipitation, was found to possess to an 
increasing degree the power of precipitating 
serum proteins. The protein-polysaccharide 
complex formed by reaction between homologous 
serum and acacia polysaccharide was immuno- 
logically highly potent when compared to the 
native gum. Rabbits given a single subcutaneous 
injection of rabbit serum protein-acacia polysac- 
charide in Freund’s ajuvant produced immune 
sera which gave positive precipitin tests with 
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a) native gum acacia; b) chemically inactive 
acacia polysaccharide; and c) chemically active 
(protein-precipitating) acacia polysaccharide. 
Such rabbit immune sera also passively sensitized 
guinea pigs on intraperitoneal injection. Guinea 
pigs were uniformly actively sensitized by a single 
8.c. injection of guinea pig serum-acacia polysac- 
charide in Freund’s adjuvant, and developed 
typical anaphylactic shock when challenged with 
(a), (b), or (c) in relatively small amount. Equal 
volumes of 6% solution of chemically reactive 
acacia polysaccharide immediately precipitated 
2.5-20% bovine or human gamma globulin solu- 
tions in an apparently quantitative manner. 
Serum albumin was precipitated slowly if at all. 
The ease with which the chemically reactive 
polysaccharide and the globulin-polysaccharide 
complex may be prepared in quantity and in a 
state of relative purity may recommend these 
substances to the biological or immunological 
chemist. 


1330. Metabolism of C-D-a-tocopheryl suc- 
cinate. Eric J. Simon, * CHARLOTTE Gross* AND 
A. T. MitHorat. Depts. of Psychiatry and Medi- 
cine, Cornell Univ. Med. College, New York 
Hosp., New York City. 

Tracer amounts of p-a-tocopheryl succinate, 
labeled with Carbon-14 in the 5-methyl] group, were 
administered to young chinchilla rabbits by 
oral, subcutaneous, and intravenous routes. Oral 
feeding resulted in the recovery of 73% of the 
radioactivity in the feces during the first 5 days. 
Very little radioactivity was found in the urine 
and in the carcass. The fecal radioactivity was 
shown to be at least 90% free a-tocopherol by 
isotope dilution. Parenteral administration gave 
rise to appreciable urinary as well as fecal radio- 
activities. Excretion was slow in all cases, con- 
firming the concept that vitamin E is stored in 
the animal. No free a-tocopherol was detected in 
the urine. Virtually all the radioactive material 
excreted was extractable with ether from acid 
urine and readily removed from the ether with 
aqueous sodium bicarbonate. Isotope dilution 
demonstrated that none of it was a-tocopheryl 
succinate. Evidence is accumulating suggesting 
that the material is a water-soluble glucuronic 
acid conjugate of a-tocopherol. The nature of the 
radioactive materials in the feces is under in- 
vestigation. Preliminary tissue localization studies 
confirm the concept that fat is the main depot of 
vitamin E. 


1331. Convulsant action of desmethoxy-beta- 
erythroidine. I. H. Sater, D. MeqirRIAN* AND 
D. E. Leary.* Div. of Pharmacology, School of 
Medicine and Dentistry, Univ. of Rochester, 
Rochester, N. Y. 

Beta-etythroidine is a tertiary amine with 
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neuromuscular and ganglionic blocking activity. 
In the central nervous system, beta-erythroidine 
shows weak depressant properties. Treatment of 
this compound with HF causes a loss of one 
methoxyl group giving desmethoxy-beta-eryth- 
roidine. This compound also is active as a 
neuromuscular and ganglionic blocking agent. 
However, desmethoxy-beta-erythroidine acts as a 
central nervous system stimulant in mice and 
cats causing clonic convulsions. These convulsions 
are the result of central nervous system stimula- 
tion and are not dependent on the asphyxial 
consequences of neuromuscular blockade. Evi- 
dence of this stimulant activity can be seen in the 
electroencephalographic records of decerebrate 
and spinal cats. Desmethoxy-beta-erythroidine, 
treated with H;PO, and heat, rearranges to 2 
isomers, apo-beta-erythroidine and iso-apo-beta- 
erythroidine, which are devoid of neuromuscular 
blocking action but which are central nervous 
system depressants. These compounds show weak 
ganglionic blocking action. 


1332: Pharmacologic properties of 3-keto- 
amines and their derivatives. M. B. SLomKa 
AND M. NaGtLer (introduced by ANDREs Gotu). 
Dept. of Pharmacology, Southwestern Med. School, 
Univ. of Texas, Dallas. 

A group of 3-ketoamines (RC(O)CH2CH2NR’:) 
was synthesized, and derivatives of the type 
R(R’’)C(OOCCH;)CH:CH:NR’2 prepared from 
several of them. The physical constants of the 
compounds corresponded to those reported in the 
literature. The initial group of compounds pre- 
pared were: 1) a-dimethylaminomethyl-aceto- 
phenone, 2) a-dimethylaminomethyl-m-nitro- 
acetophenone, 3) 2-(a-dimethylaminomethy!- 
aceto)-naphthalene, 4) 6-dimethylamino-a-tet ra- 
lone, 5) N-acetonylmethyl ephedrine, 6) !,1- 
dipheny1-3-morpholino-propyl acetate, 7) 
1-methy]-1-phenyl-3-morpholino-propyl acet::te, 
8)  1-phenyl-1-acetoxy-2-dimethylaminomet! y1- 
cyclohexane, 9) 1-phenyl-l-acetoxy-2-diet! vl- 
aminomethyl-cyclohexane, /1) 1-phenyl-l-aceto-y- 
2-morpholino-methyl-cyclohexane. Thecompou ds 
(1-10) subjected to preliminary investigation on 
segments of isolated rabbit ileum demonstra’ ed 
spasmolytic properties in concentrations of 
10-* against 10-* acetylcholine chloride and ‘°° 
barium chloride. The cardiovascular effects v re 
observed on dogs anesthetized with sod) im 
pentobarbital. Vasodepressor effects were no’ ed 
with compounds 2, 3, 8, and 9 in dosages of | 10 
mg/kg. Compound 5 produced an initial depre: or 
response which was followed by a pressor respo sé 
in dosage of 5 mg/kg. Compound 4 was v:~9- 
depressor in doses of 0.5-5 mg/kg, and reve! ed 
the pressor response produced ‘by 2 ug/kg. I-«i- 
nephrine tartrate in doses, of 1-5 mg/kg. (Aired 
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by a research grant from the Dept. of Health, 
Education and Welfare, PHS.) 


1333. Anticonvulsant assay of volatile alkyl 
halides—dipole moment as an SAR factor. 
Epwarp E. SmissMAN AND IRvING JAMES 
Youne (introduced by Cari C. PFEIFFER). 
Depts. of Chemistry and Pharmacology, Univ. of 
Illinois, Chicago. 

An attempt has been made to study the rela- 
tionship between the dipole moment of halo- 
genated alkyls and their anticonvulsant proper- 
ties. This was done by allowing mice to inhale 
measured concentrations of the agent for 5 min. 
and then shocking them at 30 mA for 3 sec. 
Protection against electroshock was taken as the 
failure of the mouse to have a maximal tonic 
extensor seizure. A total of 54 mice or more were 
run for each compound in a series of 2 experi- 
ments. From 3 dose levels the effective dose-50 
was calculated in mm/l. The compounds were 
grouped into several series: 


1,2 dihaloethanes 

alkyl halides 

no available 
acidic hydrogen 

2-halopropanes 


I. trihalomethanes VI. 
II. dihalomethanes VII. 
III. monohaloethanes VIII. 
IV. 1,1 dihaloethanes 
V.1,2dihaloethylenes IX. 


There seems to be a correlation between the 
dipole moment of the compound and the relative 
effectiveness of the compound as an anticon- 
vulsant. The mode of action is interpreted as 
possibly causing a partial depolarization of the 
cell membrane or perhaps an alteration of cell 
permeability. 


1334. Experimental hypertension in rhesus 
monkey. Cart C. SMITH AND ALLEN ANSEVIN.* 
Christ Hosp. Inst. of Med. Research, Cincinnati, 
Ohio. 

Thirty-four rhesus monkeys were subjected to 
one of the following procedures: 1) unilateral 
silk perinephritis, 2) unilateral silk perinephritis 
followed by contralateral.nephrectomy, 3) bilat- 
eral silk perinephritis, 4) complete unilateral re- 
na! ischemia for 1 or 2 hr. followed by contralat- 
eral nephrectomy, and 6) unilateral nephrectomy. 
Blood pressure measurements were obtained indi- 
recily using a small cuff on the upper arm with 
the monkey gently restrained in a sitting posi- 
tio::. Systolic and diastolic pressures, pulse and 
respiratory rates were recorded 3 times weekly. 
In -ontrol monkeys the blood pressure was often 
qui:e high initially but as the animal became ac- 
cus'omed to the procedure the level dropped to 
an average value which usually varied from 
140 110 to 170/140 mm Hg. Pulse rates varied 
fro: 150 to 280 beats/min., the majority ranging 
bet veen 200 and 240. Respiratory rates usually 
tan:ed between 28 and 54/min. Observations over 
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a 5-mon. period indicated that blood pressure 
levels were moderately elevated in 3 of 9 mon- 
keys comprising the first 2 groups described 
above while there was no significant elevation 
in any of the animals following one of the latter 
3 procedures. Administration of salt up to the 
maximum tolerated dose (0.5% in food, 1% in 
drinking water) was accompanied by a sustained 
rise in blood pressure of 30 mm or more in only 2 
of 23 operated animals and in 1 of 6 controls. 
In 16 monkeys selected from the 5 operative 
groups and the controls, the renal arteries were 
occluded partially with silk ligatures. Following 
the operation 11 of the animals succumbed in 
acute renal failure but without evidence of hyper- 
tension. Three of the remaining 5 monkeys became 
definitely hypertensive with blood pressure lev- 
els ranging from 200/170 to 240/200. 


1335. Uricosuric effects of sodium gentisate, 
sodium salicylate and phenylbutazone in 
man. EvetyN M. SomMMerR* AND ROBERT C. 
BaTTERMAN. Dept. of Medicine, New York Med. 
College, and Arthritis Services of the Roosevelt, 
Metropolitan and Flower & Fifth Ave. Hosps., 
New York City. 

Differences in uricosuric action occur for sodium 
salicylate, sodium gentisate and phenylbutazone 
when given to patients with gout, rheumatoid 
arthritis, osteoarthritis and non-arthritic con- 
ditions. Daily doses of 3.0 gm., 4.0 gm. and 600 mg. 
respectively were administered for 7 days to 
assure saturation. Sodium gentisate lowered the 
blood uric acid on the average of 25.5, 15, 17 and 
17% respectively for the above conditions. Sodium 
salicylate lowered the blood uric acid on the 
average of 15, 14, 12 and 6% respectively. Phenyl- 
butazone in similar groups of patients lowered 
the blood uric acid 24, 14, 20 and 10% respectively. 
Significance is achieved by only sodium gentisate 
and phenylbutazone in gout patients. The excre- 
tion of uric acid is markedly increased by sodium 
gentisate in all groups of patients: 67, 116, 93 and 
120% respectively. Sodium salicylate had a lesser 
effect with an increase of 17, 29, 49 and 34% 
respectively. The data is significant for all but the 
gout patients. Phenylbutazone exerted the least 
effect upon uric acid excretion with an increase 
of 7.5, 19, 24 and 3% respectively. Possible sig- 
nificance is noted for the rheumatoid and osteo- 
arthritis groups. The higher control level of urine 
and blood uric acid in gout patients explains only 
in part the differences in drug action among the 
groups. No correlation exists between uricosuric 
action of drug and clinical analgesia or relief of 
gouty attacks. 


1336. Thymus involution and protection 
against lethal anaphylactic shock in mice 
treated with cortisone acetate or hydro- 
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cortisone acetate. M. T. SpoeRLEIN Anp S. 
MarRGoLin (introduced by Go Lu). Pharma- 
cological Research Dept., Schering Corp., Bloom- 
field, N. J. 

In mice the involution of the thymus gland and 
protection against lethal anaphylactic shock were 
utilized in a comparison of the biological activities 
of cortisone acetate and hydrocortisone acetate. 
Normal male Carworth mice (18-24 gm) were used 
for the thymus involution tests. Graded doses of 
the compound were injected subcutaneously once 
daily for 5 days. Three days later the animals 
were sacrificed, and the wet weights of the spleen, 
adrenals, liver and thymus were determined. 
The relative activity was computed from the 
thymus weights. In these tests hydrocortisone 
acetate was 1.7 to 2.0 times more active than 
cortisone acetate. In the anaphylactic experi- 
ments, male Carworth mice (24-32 gm) were 
sensitized with a daily intraperitoneal injection of 
1.0 ml undiluted horse serum on 4 successive days. 
Fourteen to 18 days after the initial injection 
with horse serum, these sensitized mice were used 
to determine the ability of cortisone acetate and 
hydrocortisone acetate to protect against a lethal 
intravenous dose of horse serum (1.5 ml/mouse). 
To verify the adequacy of the sensitization pro- 
cedure, control mice (not treated with hormone) 
were challenged with horse serum; mortality was 
91.38%. Graded dosages of the steroids were in- 
jected intramuscularly 18 hr. prior to the intra- 
venous injection of horse serum. From the mor- 
tality during the first hour after injection of the 
challenging dose of horse serum, the median 
protective dose (PDs) was calculated by the 
method of Litchfield and Wilcoxon (1949). Hy- 
drocortisone acetate had a PDs of 0.11 mg/mouse, 
while cortisone acetate had a PD, of 0.21 mg/ 
mouse. Hydrocortisone acetate was significantly 
(approximately 1.9 times) more active than 
cortisone acetate. 


1337. Role of Bartonella muris infection in 
modifying response of rats to irradiation 
from polonium or x-rays. J. N. STANNARD 
AND JAMES K. Scorr.* Div. of Pharmacology and 
Toxicology, Dept. of Radiation Biology, Univ. of 
Rochester School of Medicine and Dentistry, 
Rochester, N. Y. 

The rickettsial infection, Bartonella muris, 
ordinarily latent, can be activated by splenectomy 
of animals harboring the disease. When activated 
it produces anemia and intravascular hemolysis 
with hematuria which might be expected to 
exacerbate the acute radiation syndrome when 
present. First it was found that intravenous 
injection of about 40 we/kg of the radioactive 
element, polonium 210, a strong alpha emitter 
which concentrates in the spleen, can activate the 
infection in rats (using appearance of organisms 
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in circulating red cells as a criterion) and thus 
imitate splenectomy. Then strains of rats harbor- 
ing the infection endemically were compared to 
strains known to be free of it and also groups of 
carrier rats receiving chemotherapy (Mapharsen) 
prior to polonium injection were compared with 
controls receiving only polonium. The anemia was 
always more profound and hematuria much more 
frequent in the infected animals. Neverthless, the 
mortality after polonium was no greater in in- 
fected groups, and mean survival time was even 
slightly longer. Thus the presence of active Bar- 
tonellosis does not necessarily increase mortal- 
ity despite exacerbation of the anemia. Later 
it was found the x-irradiation (600 r, 250 KV) 
could also activate the infection but not as 
quickly nor as uniformly as polonium. 


1338. Clinical observations on four new anti- 
spasmodics. F. STEIGMANN AND R. A. Dote- 
HIDE.* Hektoen Inst. for Med. Research, Cook 
County Hosp., Chicago, Ill. 

This report presents clinical effects of 4 anti- 
spasmodics in relation to their antisecretory 
action. Patients with disease of the gastro-in- 
testinal or biliary tract were used as subjects. 
Secretory studies were performed only on ulcer 
patients or hypertrophic gastritis. Monodral 
(Winthrop-Stearns) (2-Diethylaminoethy] 2-cyclo- 
pentyl-2 (2-thienyl) hydroxyacetate methobro- 
mide) was used in 30 patients; 5 mg every 8 hr. 
in 19, and 2 mg every 6 hr. in 11 cases. Compound 
JB 323 (Lakeside) (N-Ethy1-3-piperidyl-benzylate 
methobromide) was used in 30 patients, 5 mg. 
every 6 hr. Pro-Banthine (Searle) (B-di-isopropy]- 
aminoethyl xanthene-9-carboxylate methobro- 
mide) was used in 23 patients, 15 mg every 6 hr. 
Antrenyl (Ciba) (Diethyl (2-hydroxyethyl) 
methylammonium bromide a-phenyleyclohexane- 
glycolate) was used in 12 patients, 10 mg every 
8 hr. Symptoms (cramps, gas, tight feeling, 
nausea, epigastric distress) were relieved in mst 
of the patients by all compounds. Compo:nd 
JB 323 (5 mg), Monodral (5 mg), and Pro-Bant!:ine 
produced marked dryness in 12, 20 and »)% 
respectively. All compounds produced 1 ild 
dryness. One patient had urinary disturba) es 
after Monodral, one after Antrenyl, and wo 
after Pro-Banthine. Sixty to 75 min. after swal 
ing either test substance the free acidity drop) °¢; 
more so after 10 mg Monodral or Compounc 
323 than after 30 mg Pro-Banthine or 20 | 
Antrenyl. None of our patients showed las 
anacidity. Secretory studies one week 
medication showed a lower acidity curve. Cli 
results from these compounds seem to par: 
their antisecretory efficacy. 


1339. Fate of lidocaine. CHEN-Yu SuNG 
Atpo P. Truant.* Dept. of Pharmaco! 
Tufts College Med. School, Boston, Mass. 
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This investigation is an extension of the work of 
MeMahon and Woods (Federation Proc. 10: 321, 
1)51) on the metabolism of lidocaine (xylocaine, 
« diethylamino-2 ,6-dimethylacetanilide). In this 
siudy lidocaine was determined in_ biological 
materials by a modification of Brodie’s methyl 
crange method, which gave a high degree of 
specificity. Following an intramuscular injection 
0! 0.2 ml of a 2% solution of lidocaine hydro- 
chloride in the left leg of Wistar rats weighing 
200 gm, the drug was no longer detectable in the 
injected muscle after 2 hr. However, lidocaine 
was still detectable in the left leg at the end of 
4 hr. when the same dose was injected together 
with epinephrine (1:100,000). One hr. after 
intramuscular injection of 20 mg/kg the highest 
concentration was found in the kidney. Lung, 
spleen, heart, fat and brain had appreciable levels. 
Very low levels were present in the liver and 
blood. When solutions of lidocaine containing 
epinephrine (1:100,000) were injected, the cor- 
responding tissue levels except at the site of 
injection were all lower than when lidocaine 
alone was used. Less than 5% of the administered 
dose was recovered in the urine as methy! orange 
reactant. Lidocaine was detectable in the bile 
shortly after intraperitoneal injection but not 
detectable in the 24-hr. feces. In incubation studies 
with various tissue slices, the liver was found 


to be the chief organ for the biotransformation of 
lidocaine. Comparative studies made on partially 
hepatectomized and sham operated rats sub- 
stantiated the in vitro results. 


1340. Some effects of ethanol on metabolism of 
cerebral cortex in vitro. V. C. SuTHERLAND* 
AND C. H. Hine. Dept. of Pharmacology and 
Exptl. Therapeutics, Univ. of California School 
of Medicine, San Francisco. 

Kthanol disappearance, oxygen uptake, and 
lactic acid accumulation were determined follow- 
ing various periods of incubation of rat and 
human cerebral cortex in 0.009 m succinate or 
0.017 m glutamate Ringer phosphate solution. 
Ethanol disappeared only during the first hr. of 
incubation, and the amount disappearing was not 
significantly different for either substrate or 
species. Ethanol (0.26%) had no effect on the 
oxygen uptake of either human or rat cerebral 
cortex in the presence of succinate substrate. 
There was an initial increase of the oxygen uptake 
of rat cortex in the presence of glutamate sub- 
strate, while with human cortex, respiration was 
decreased significantly (P = 0.05) during the 
second hr. of incubation. With succinate alone, 
thre was a greater initial accumulation of ex- 
tracellular lactic acid with rat than with human 
coriex. This lactic acid was subsequently utilized, 
an’ to a greater degree by human cortex. With 
glu'amate alone, there was utilization of the 
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accumulated extracellular lactic acid only by 
human coriex. In the presence of 0.26% ethanol 
there was no effect on lactic acid accumulation or 
utilization with succinate, but with glutamate 
there was an increased utilization of extracellular 
lactic acid by human cortex. With rat cortex, 
extracellular lactic acid utilization increased in 
the presence of ethanol with both succinate and 
glutamate. (Supported in part by a grant from 
the Natl. Research Council Committee on the 
Study of Alcohol.) 


1341. Interaction of cocaine and ephedrine. 
Vireinia L. Sypow,* CLareNnce W. Rawson, 
Jr.* anpd Raymonp P. Antaquist. Dept. of 
Pharmacology, Med. College of Georgia, Augusta. 
Cocaine and ephedrine are known to potentiate 

the pressor action of many sympathomimetic 
amines. Cocaine also inhibits the pressor action 
of ephedrine. To determine the effect of cocaine 
on the pressor-potentiating action of ephedrine, 
and vice versa, the following studies were made. 
Arterial pressure of atropinized dogs anesthetized 
with morphine-pentobarbital was recorded by 
mercury manometer. The effects of alternating 
i.v. doses of cocaine (0.3-3 mg/kg) and ephedrine 
(0.2-2 mg/kg) on the pressor responses to 
levarterenol and Cobefrine were measured. The 
latter amines were used because both are potenti- 
ated by cocaine or ephedrine, both have minimal 
depressor activity, and Cobefrine is not inacti- 
vated by amine oxidase in vitro. Given i.v. in 
equimolar doses (2.5 X 10-§ mm/kg), the control 
pressor responses (mm Hg, + S8.E., n = 14) were: 
levarterenol 25 + 2.2, Cobefrine 20 + 1.7. The 
results depended on the total dosage of ephedrine 
administered over 4-6 hr., and the elapsed time 
following each cocaine injection; the latter is 
slower in onset of action and more rapidly in- 
activated than ephedrine. When the total dose of 
ephedrine was below about 2 mg/kg the pressor- 
potentiating effects of cocaine and ephedrine 
were independent of each other and additive. 
With higher doses of ephedrine the pressor- 
potentiating effect of cocaine appeared to be 
diminished. The possible similarities and dif- 
ferences between cocaine and ephedrine will be 
discussed. (Supported by a grant from the Ameri- 
can Heart Assn.) 


1342. Isolation of N-formyl-L-glutamic acid 
as intermediate in enzymatic degradation 
of L-histidine. HERBERT TABOR AND ALAN 
H. Meuter. Natl. Insts. of Health, Bethesda, 
Md. 

It has been reported (Taspor, H. anp 
O. Hayatsut, J. Biol. Chem. 194: 171, 1952) that 
L-histidine is degraded by extracts of histidine- 
adapted Pseudomonas fluorescens to yield 2 eq. 
ammonia and 1 each of formic and glutamic acids. 





410 


It has also been shown that the initial step in this 
conversion, as well as in the degradation of L- 
histidine by liver, is deamination to form urocanic 
acid. Urocanic acid has now been converted by 
extracts of guinea pig liver to a compound which 
has been crystallized as a barium salt. This 
compound yields formic and L-glutamic acids and 
ammonia on hydrolysis with alkali or with ex- 
tracts of Ps. fluorescens. The ability of the ex- 
tracts to remove ammonia from the intermediate 
is not impaired by storage at 0-4° for several 
weeks, if sulfhydryl compounds are present; 
under these conditions, however, the ability of the 
extracts to hydrolyze N-formyl-i-glutamic acid 
is lost. Therefore, the intermediate was incubated 
with aged, H,S-treated extracts; formylglutamic 
acid accumulated and was isolated in crystalline 
form. The compound isolated is identical with 
synthetic N-formyl-L-glutamic acid with respect 
to melting point (109-110°), mixed melting point, 
elementary analysis (calc. C 41.14, H 5.18, N 8.00; 
found, C 41.11, H 5.38, N 8.11) and infra-red 
spectrum. The enzyme which hydrolyzes formy]- 
glutamic acid is activated by ferrous ions and is 
inhibited by metal binders. Several other formyl 
amino acids are not attacked. Formylglutamine, 
formylisoglutamine, glutamine, isoglutamine and 
formamide are not intermediates in the degrada- 
tion of histidine by Pseudomonas extracts. 


1343. Correlation between total body water 
and action of repeated thiopental injec- 
tions in the rabbit. J. D. Taytor, JEANNE 
C. Davin* anp R. K. Ricnarps. Dept. of 
Pharmacology, Abbott Labs., North Chicago, 
Til. 

Adult rabbits were injected intravenously with 
20 mg/kg thiopental sodium 4 times at hourly 
intervals. The average length of sleeping time of 
the group increased after each injection. However, 
the variation between animals after the fourth 
dose had increased, ranging from 9-78 min. Four 
days later when the animals had fully recovered 
from the effects of thiopental, the total body water 
of each animal was measured by a modification of 
the N-acetyl-4-aminoantipyrine method (Brop1IE 
et al., Proc. Soc. Exptl. Biol. & Med. 77: 794, 
1951). When the total body water and the sleeping 
time of each animal were compared, a significant 
positive correlation was found in that the greater 
the amount of total body water the longer the 
sleeping time after repeated injections. The 
pharmacodynamics of thiopental inter-relating 
dose, time, body water, fat and metabolism will be 
discussed. 


1344. Serum levels of erythromycin salts and 
esters in dogs after oral administration. 
Ricuarp M. Taytor anp Bennett G. Howes 
(introduced by M. J. VanpER Brook). Dept. of 
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Pharmacology, Research Div., Upjohn Co., 

Kalamazoo, Mich. 

The markedly bitter taste of the recently dis- 
covered antibiotic, erythromycin, has hampered 
the use of oral suspensions of this substance. In a 
search for palatable derivatives of erythromycin, 
various salts and esters have been synthesized in 
our chemistry laboratories. These have included 
the 5-pheny! salicylic acid salt, lactic acid salt, 
succinic acid half ester, maleic acid half ester, 
A‘ cis tetrahydrophthalic acid half ester, lauric 
acid ester, and glutaric acid half ester, among 
others. These compounds have been orally ad- 
ministered to starved dogs in dosages equivalent 
to 25 mg erythromycin base/kg body weight. 
Serum levels for each drug were determined by 
modified Rammelkamp dilution assays over an 
8-hr. period following administration. It was ob- 
served that most of the derivatives tested pro- 
duced reasonable concentrations of erythromycin 
in serum although the levels were in general not as 
high as those produced by the free base. Peak 
concentrations for each drug always occurred 
during the first 2 hr. after administration. These 
derivatives varied considerably in their solubility 
in water and there appeared to be a tendency 
toward a correlation between blood levels and the 
degree of solubility. It also appeared that the 
highest serum levels were obtained with those 
compounds which were the least palatable. How- 
ever, in the cases of the glutaric acid half ester 
and lauric acid ester, which were much more 
palatable than a number of the other esters tested, 
the blood levels were as high as those produced in 
several compounds of markedly inferior taste. 


1345. Hemostatic and laxative actions of 
derivatives of alginic acid. C. H. THIEN®#s, 
Manion Farrcniup,* OrsELL MEREDITH,* 
Ecmer K. Saquires,* Ruta McCanpiess* 
anpD Rutu P. Turenes.* Univ. of Southern 
California, Los Angeles and Inst. of Med. /’e- 
search, Huntington Memorial Hosp., Pasadeva, 
Calif. 

Members of a series of alginic acid derivativ:'s, 
varying in molecular weight from 750-14000 w: re 
tested for their ability to stop bleeding 0: 
freshly cut surface of the liver in anesthetized r 
and monkeys. Control bleeding times with ap; !i- 
cation of distilled water were compared w:: 
bleeding times with application of varying © 
centrations of alginic acid derivatives in disti!'« 
water. Curves representing bleeding time agai''s 
the negative logarithm of concentration were ' 
concave upward. Hemostatic potency was no: 
function of molecular weight, since the 2 mst 
potent preparations, numbered 736/4 and 73:./6 
(bleeding time 5 sec. or less at 0.62% conc.) }.ad 
molecular weights of 5000 and 1500. Gross and 
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histological examinations of treated tissues at 
intervals up to 2 mon. showed no pathological 
r-action to the applied alginic acid solutions, and 
no delay of healing in standard skin wounds. Two 
preparations of potassium alginate and one of 
cileium alginate were tested as laxatives by in- 
corporating in the diet of rats and mice at con- 
centrations of 2, 4 and 5%. The feces from the rats 
were weighed daily as collected, and after drying 
to constant weight, and related to body weight. 
During the first week, the rats ate less of the food 
containing alginate than of control food, and the 
feces weight was reduced. Beginning with the 
third to eighth day, with potassium alginate at 
5% level, the feces became bulky and soft, and 
increased both in moisture and in dry weight. 
Food intake remained at about the control level, 
and body weight was not influenced. (Supported 
by a grant from Algin Corp. of America.) 


1346. Pharmacology of 5-ethyl-6-phenyl-m- 
thiazane-2,4-dione. CHARLES R. THompPson’*, 
JAMES Knox SmitH* AND Harotp W. WERNER. 
Pharmacology Dept., Research Labs., Wm. S. 
Merrell Co., Cincinnati, Ohio. 

Pharmacologic studies indicate 5-ethyl-6- 
phenyl-m-thiazane-2,4-dione (MRD-125)- has 
properties which suggest it may be valuable as an 
intravenous anesthetic. Intravenously in rabbits 
the acute LDso for the sodium salt of MRD-125 is 
approximately 3 times that of the sodium salt of 
thiopental. Minimal hypnotic doses for the 2 sub- 
stances are similar. Duration of hypnosis in single 
60% upds0 doses is 538 min. for MRD-125 and 20 
min. for thiopental. With repeated intravenous 
dosing of thiopental at regular frequent intervals 
the duration of hypnosis in rabbits and dogs be- 
comes longer with each succeeding dose. Cumu- 
lative action did not occur with MRD-125 in 
rabbits and was minimal in dogs. Blood pressure 
in dogs receiving repeated rapid intravenous 
injections of MRD-125 was not appreciably altered 
until doses were reached which caused respiratory 
paralysis. Signs of toxicity, as measured by 
hematology, body weight, and gross and micro- 
scopic pathology did not occur in dogs maintained 
in Jeep surgical anesthesia for two 90-min. periods. 


13:7. Effect of adrenalectomy, hydrocortisone 
und desoxycorticosterone (DCA) on ‘psy- 
chomotor’ seizures, on a.c. electroshock 
seizure threshold and on electrolyte distri- 
bution in mice. P. 8. Trmrras, D. M. Woop- 
horY AND L. 8. GoopmMan. Dept. of Pharma- 
cology, Univ. of Utah College of Medicine, Salt 
Luke City. 

Trevious experiments in this laboratory have 
shown that adrenalectomy and adrenocortical 
hor none administration in rats produce variations 
in brain excitability which can be correlated with 
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concomitant changes in brain and plasma elec- 
trolytes (WoopBury, D. M., Recent Progr. Hor- 
mone Research, in press, 1954). In the present 
study, these relationships have been investigated 
in mice subjected to ‘psychomotor’ seizures 
(PsM) and a.c. minimal electroshock seizures 
(MET). Adrenalectomy and _ hydrocortisone 
markedly increased brain excitability as measured 
by both the PsM and the MET tests. On the other 
hand, DCA decreased brain excitability as meas- 
ured by these same 2 tests. In addition, adrenalec- 
tomy did not modify PsM and MET in mice given 
0.9% NaCl solution for drinking purposes. The 
changes in brain excitability were always more 
pronounced by the MET than by the PsM test. 
Na, K and Cl concentrations in plasma, brain and 
muscle were determined and correlated with the 
corresponding variations in brain excitability; the 
results will be reported. (Supported by a grant, 
(B-14) from the Natl. Insts. of Health, PHS.) 


1348. Metabolism of 5-hydroxytryptamine 
(serotonin). ExLwoop Titus aNp SIDNEY 
UDENFRIEND (introduced by Bernarp B. 
BropiE). Lab. of Chemical Pharmacology, Natl. 
Heart Inst., NIH, Bethesda, Md. 

The metabolism of tryptophan via 5-hydroxy- 
tryptophan to 5-hydroxytryptamine (5HTA) has 
been previously reported (J. Am. Chem. Soc. 
75: 501, 1953). Further studies on the metabolism 
of 5HTA indicate that liver and kidney homo- 
genates convert it to 5-hydroxyindole acetic acid 
(SHIAA), The ability of semicarbazide to block 
the formation of 5HIAA suggests that 5-hydroxy- 
indole acetaldehyde is an intermediate. This in- 
hibition is accompanied by the accumulation of a 
substance which may be the semicarbazone. When 
21 mg of 5HTA were administered intravenously to 
a dog, approximately 40% was recovered in the 
urine as 5HIAA within 24 hr., the bulk of this 
appearing within the first 4 hr. Two other indole 
metabolites of 5HTA were also found. Refinement 
of the analytical procedure for urinary 5HIAA 
revealed that the latter is excreted normally in the 
urine of dogs and man, presumably as an end- 
product of tryptophan metabolism via the 5- 
hydroxyindole route. Endogenous excretion of 
5HIAA amounts to about 2-3 mg/day in dogs and 
10 mg/day in man. These amounts, without cor- 
rection for further destruction of 5HIAA or 
metabolism of 5HTA through other nathways, 
account for an appreciable proportion of the 
dietary tryptophan. The findings suggest that the 
turnover of 5HTA in tissues may be much larger 
than heretofore suspected. 


1349. Intracellular distribution of acridines. 
G. ToMKINS AND RERNARD B. Bronte. Lab. of 
Chemical Pharmacology, Natl. Heart Inst., 
NIH, Bethesda, Md. 
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Studies reported previously by Shannon et al. 
(J. Pharmacol. & Exptl. Therap. 81: 307, 1944) 
have shown that atabrine is extensively localized 
in parenchymatous tissues. The localization was 
especially striking in the liver where the liver to 
plasma ratio may be as high as 10,000. The present 
studies were-undertaken to define the factors in- 
volved in this tissue binding. When the livers of 
atabrine-treated rats are fractionated by dif- 
ferential centrifugation, up to 90% of intracellular 
atabrine sediments with the nuclear fraction. 
Similar results are obtained when liver slices are 
incubated in a medium containing atabrine and 
then fractionated. Isolated nuclei incubated with 
atabrine take up drug as readily as a comparable 
number of nuclei in situ, indicating that cyto- 
plasmic activity is not necessary for binding to 
occur. The rate of binding is very rapid and is not 
influenced by changes in temperature. The amount 
bound is a function of pH with a maximum at 
pH 6.5. It is interesting to note that even at very 
high concentrations of atabrine, the drug con- 
tinues to be avidly taken up by isolated nuclei to 
such an extent that there are more molecules of 
atabrine bound than there are amino acid mole- 
cules in the nuclei. Enzymatic hydrolysis of the 
nuclear nucleic acids has no effect on the degree of 
atabrine binding. Furthermore, protamine, a 
basic nuclear protein, does not bind atabrine. It is 
concluded that an acidic nuclear protein is re- 
sponsible for the localization of atabrine in the 
nucleus and attempts to isolate this protein are 
now in progress. Other acridines are also localized 
in nuclei; but nonacridine antimalarials and a 
number of other organic bases or acids tested are 
not localized in this way. 


1350. Antagonism of posterior pituitary to 
insulin. RoBERT TROLLINGER* AND EDWARD 
Larson. Univ. of Miami—VA Hosp. Research 
Labs., Coral Gables, Fla. 

The report of Burn (J. Physiol. 57: 318, 1923) 
that the posterior pituitary is antagonistic to 
insulin has been confirmed by several investi- 
gators. Studies using the separated principles 
(vasopressin, oxytocin) have resulted in reports 
which have lacked agreement. In the present 
series of experiments, the effects of posterior 
pituitary, vasopressin or oxytocin injected sub- 
cutaneously have been determined on the blood 
sugar level of rabbits which received insulin either 
subcutaneously or intravenously. The action of 
insulin injected subcutaneously was antagonized 
in a similar manner by posterior pituitary or 
vasopressin, with a lesser antagonistic effect by 
oxytocin. When insulin was injected intraven- 
ously, posterior pituitary or oxytocin had no 
appreciable effect whereas vasopressin had an 
antagonistic effect. 
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1351. Influence of some steriods on metab- 
olism of pentobarbital. James R. Ture- 
MAN,* WALTER M. Booker, JOHN PouLson* 
AND SAMUEL MITCHELL.* Dept. of Pharmacoloyy, 
Howard Univ. Med. School, Washington, D. C, 
It has been shown by us and other investigators 

that the sex of albino rats influence their sus- 
ceptibility to pentobarbital, the male rats being 
less responsive than the female. Our experiments 
indicate that this is probably due to the rate at 
which the pentobarbital is metabolized by the 
respective sex. If the sleeping time (the time from 
the loss of the rightening reflex to the return of the 
rightening reflex) is used as the criterion for sus- 
ceptibility to pentobarbital this time is increased 
by the removal of the testes or ovaries of the 
corresponding intact groups. Also the removal of 
the adrenals increases the sleeping time as com- 
pared with intact animals. Likewise the sleeping 
time of intact females and orchidectomized males 
is decreased if testosterone is administered. These 
present experiments are designed to determine if 
possible the role and site of action of these steriods 
on the metabolism of pentobarbital. The oxygen 
uptake of liver homogenates from the various 
operated and intact groups are determined by the 
Warburg technique; and the influence of pento- 
barbital on the oxygen uptake of these categories 
is also determined. An attempt is made to measure 
and compare the removal of pentobarbital when 
added to such homogenates. Similar experiments 
are performed on animals which are treated with 
testosterone. 


1352. Studies on serotonin (5-hydroxytryp- 
tamine) in platelets. SipNEY UDENFRIEND 
AND HERBERT WEIssBACH (introduced by 
BERNARD B. Bronte). Lab. of Chemical Pha: ma- 
cology, Natl. Heart Inst., NIH, Bethesda, Md. 
Studies by Rand and Reid (Australian J. 

Exptl. Biol. 30: 153, 1952) and by Zucker (F’ der- 

ation Proc. 10: 1951) indicate that 5-hydroxy- 

tryptamine (5HTA) is released when | ‘ood 
platelets are ruptured. Little is known, how: ver, 
concerning the amounts and distribution of 5''TA 
in blood. The development of a specific cher :ical 
method for 5-HTA has made it possible tc de- 
termine the substance in platelets and plasm. ; of 
various animal species. The following res ts, 
expressed in y/ml whole blood, have beer ob- 
tained: human 0.10, guinea pig 0.15, rat 0.20. dog 
0.25, beef, 1.7, rabbit 4.0. The platelets cont: ned 
all the 5HTA and none could be detected i: the 
plasma. The high concentration in platelets i. not 
due to a concentrating mechanism for 5HTA nor 
do the platelets form 5HTA from its preci “sor 
5-OH-tryptophan. Administration of C™ ‘*yp- 
tophan to rabbits results in a labeling of the 
5HTA. The half life of platelet SHTA in rabits 
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was found to be approximately 2.5 days, in close 
agreement with the reported half life of the 
nlatelet. 5HTA isolated from stomach and in- 
testine showed a more rapid turnover. These 
-esults suggest that 5HTA is synthesized and in- 
corporated at the site of platelet formation and 
‘hat it is metabolically inert until the platelet 
disintegrates. Once released into the plasma 
SHTA is rapidly inactivated (Federation Proc., 
this issue). 


1353. Effects of lethal and sublethal doses of 
x-ray on spleen nucleotide levels. Epwi1n M. 
Uyexi (introduced by Kenneta P. DuBots). 
USAF Radiation Lab., and Dept. of Pharma- 
cology, Univ. of Chicago, Chicago, Ill. 
Studies on the effects of lethal and sublethal 

doses of x-ray on the spleen adenosine nucleotide 

levels of rats, mice, and guinea pigs were accom- 
plished by using a modification of W. E. Cohn’s 
method of separation of adenosine nucleotides 

(J. Am. Chem. Soc. 72: 4274, 1950) by ion exchange 

chromatography using Dowex 1 resin. The pre- 

dominant change produced by x-irradiation was 
on the adenosine triphosphate levels. Less sig- 
nificant changes were noted in the total adenosine 
nucleotide, adenylic acid, and adenosine diphos- 
phate levels of the spleen. The adenosine triphos- 

phate levels of the spleens of rats exposed to 400 

r of 250 KVP x-ray decreased 32% to 52% be- 

tween 3-10 days after x-irradiation. Adenosine 

triphosphate levels of the spleen at 14 and 21 days 
after 400 r were reduced 28% and 12% respectively 
indicating a gradual return to normal levels. 

Spleens of rats given 800 r exhibited a progressive 

decline in adenosine triphosphate levels to 63% 

below normal at 7 days. Adenylic acid and adeno- 

sine diphosphate levels were less significantly 
altered. The adenosine triphosphate level of 

mouse spleen decreased 50% in 7 days after 400 r. 

Mice exposed to 800 r exhibited a progressive 

decline in adenosine triphosphate levels of the 

spleen with a maximum decrease of 72% occurring 
in 7 days. Adenosine triphosphate levels of guinea 
pig spleens decreased more slowly with a maxi- 
mum decrease of 45% occurring in 14 days after 
400 r. 


1354. Quantitative estimation of Antrenyl in 
hiood plasma. GrtMouR WaGLE,* HERBERT 
“HEPPARD,* AND ALBERT J. PLUMMER. Research 
Liept., Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 

veral methods have been described in the 
lit-rature for estimating quaternary ammonium 
co: _pounds in biological fluids. These compounds 
for. complexes with brom-cresol purple, methyl 
ors ige and brom-phenol blue, which are extract- 
abl’ with chloroform. Antrenyl forms a stable 
con.plex with bromphenol blue, and the depend- 
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ence of this complex on pH will be demonstrated. 
Under a set of standard conditions, a sensitive 
method for recovery of Antrenyl in plasma has 
been developed. Precipitation of plasma proteins 
with TCA, HgCl., HPO;, and other alkaloidal 
reagents alone is sufficient to recover only a small 
fraction of added material. Precipitation of 
plasma proteins and addition of absolute methanol 
with subsequent methanol washes of the pre- 
cipitate results in complete recovery of the 
Antrenyl. Methanol is evaporated from the com- 
bined filtrates and the aqueous phase is diluted to 
20 ml with distilled water. If this is cloudy, it is 
filtered, and to the filtrate is added dye, chloro- 
form, and buffer. This is shaken for 2 min. and the 
layers are allowed to separate.’An aliquot of the 
chloroform layer is removed and a blue-violet 
color is extracted irom the chloroform layer with 
0.5 n NaOH. The color is read at a wave length of 
587 my in the Beckman spectrophotometer. 


1355. Pharmacologic studies on an_ oral 
diuretic, a,a-diphenyl-l-methyl-2-piper- 
idineethanol hydrochloride, MER-16. 
Morton B. WaritzmMan* AND Barpara B. 
Brown. Section on General Pharmacology, Wm. 
S. Merrell Co., Cincinnati, Ohio. 

MER-16 is a non-mercurial diuretic which has 
no action on the carbonic anhydrase enzyme 
system. Employing a modification of the Lip- 
schitz method for measuring diuretic activity in 
rats, a maximally effective dose of MER-16 was 
found to increase urinary excretion 3-fold over a 
period of 6 hr. Within the range of non-toxic doses, 
a straight line dose-response curve was obtained. 
Maximally effective doses of MER-16 orally in 
dogs caused excretion of 150% of administered 
water during a 6-hr. collection period. At the same 
time the concentration of excreted sodium was in- 
creased 12-fold, and the concentration of excreted 
chloride was increased about 3-fold. A subchronic 
study of 4 week’s duration was conducted in dogs 
which received a minimally effective dose of 
MER-16 orally 5 days a week. After 2 wk. of drug 
administration average urine volumes stabilized at 
about twice the average urine volumes for paired 
controls. The fluid intake for drug dogs was 
double over that of control dogs. Body weights of 
both test and control dogs remained unchanged. 
Both blood and urine sodium and potassium con- 
centrations remained unchanged for both drug 
and control animals. Occasional salivation was the 
only sign of toxicity observed, and blood and 
tissue studies at the end of the experiment re- 
vealed no abnormal changes. 


1356. Renal excretion of radioactive col- 
chicine in patients with and without neo- 
plastic disease. E. J. Wataszex,* G. V. 
LeRoy* ano E. M. K. Gerutne. Depts. of 
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Pharmacology and Medicine, Univ. of Chicago, 

Chicago, Ill. 

It was previously reported by us that the 
metabolism of radioactive colchicine in normal 
mice differed markedly from that found in tumor- 
bearing mice. The normal mice were able to ex- 
crete 6 times more unchanged colchicine in the 
urine than the tumor-bearing mice. With these 
basic findings it was deemed advisable to study 
the renal excretion of radioactive colchicine in 
selected patients with and without neoplastic 
disease. This study was done with uniformly 
labeled radioactive colchicine obtained by bio- 
synthesis and with radioactive colchicine specifi- 
cally labelled in the acetyl group. The radioactive 
drug was injected i.v. in a dose of 3 mg/patient. 
Individual urine samples were collected for 48 hr. 
They were then made up to suitable volumes and 
aliquots taken for analysis. One aliquot was 
combusted and total C determined. To another 
aliquot, carrier colchicine was added and the 
urine extracted for its colchicine content. Blood 
samples were taken at 4, 1,2,4and8 hr. and blood 
levels determined. Respiratory CO: was trapped 
and radioactivity estimated. To date 9 patients 
have been completed. Four patients had neo- 
plastic disease; 5 were free of neoplastic, but 2 of 
these were gouty subjects. It was found that the 
cancer patients excreted between 3.9% to 6% of 
the administered dose as unchanged colchicine. 
The 3 patients without cancer excreted 15.6%, 
20.3% and 46.7% of the dose as unchanged col- 
chicine. The gouty subjects excreted 3.6% and 
4.7%. In the case of the specifically labelled 
colchicine, an appreciable portion of the dose was 
accounted for in the respiratory CO2. In most 
instances, 70%-97% of the total C™ can be ac- 
counted for in the 48 hr. urine. 


1357. Clinical comparison of analgetic effec- 
tiveness of N-acetyl-p-aminophenol, sali- 
cylamide and aspirin. 8. L. WALLENSTEIN* 
AND R. W. Houpe. Memorial Center, New York 
City. 

A controlled double blind analgetic study of 
N-acetyl-p-aminophenol (600 mg), salicylamide 
(600 mg), aspirin (600 mg) and lactose placebo was 
carried out in 27 hospitalized patients with pain 
due to cancer. Each patient received at least 1 
dose of each medication and replicated data was 
obtained on 17 of these patients. The medications 
were administered in the form of identically 
appearing capsules in a prescribed randomized 
order. ‘Relief scores’ based on hourly reports of 
changes in pain intensity for a 6-hr. period after 
the administration of each drug were tabulated 
and the mean time-effect curve of each medica- 
tion was plotted. The curves of N-acetyl-p- 
aminophenol and aspirin were quite similar to 
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each other and greater in both amplitude and 
duration than those of salicylamide and the 
lactose placebo. The effects of salicylamide and 
the lactose were approximately of the same 
magnitude although salicylamide was somewhat 
more effective at the first hr. only. Analysis of 
variance of these data was carried out. The 
variance for patient-treatment interaction (P x 
T) appeared to be the limiting factor in the 
precision of the study and was used as the assay 
error for determining statistical levels of sig- 
nificance. The treatment effects and variability 
among patients were both highly significant 
(P < 0.01). In a series of non-orthogonal com- 
parisons, the effects of aspirin or N-acetyl-p- 
aminphenol were significantly greater than those 
of either lactose or salicylamide (P < 0.01). 


1358. Cardiovascular effects of decaborane. 
R. P. Wauron, J. A. RicHARpDSON aAnp O. J, 
Bropie.* Dept. of Pharmacology, Med. College 
of South Carolina, Charleston. 

Decaborane (BioH4) suspensions injected in 
anesthetised dogs at several venous and arterial 
locations produced a variety of responses. Typical 
features included a prompt rise in arterial pressure 
with decrease in pulse pressure; larger doses com- 
monly produced, on the other hand, a sharp de- 
crease in arterial pressure and heart contractile 
force. Uniquely, an epinephrine-like effect was 
frequently obtained and usually as a delayed 
reaction; this occurred regardless of whether the 
initial response was a rise or fall in arterial pres- 
sure. A series of experiments demonstrated that 
this apparent discharge of the adrenals was not 
dependent on central or peripheral innervation. 
The effect was not obtained at any time during 
a series of experiments in which DB was :d- 
ministered intraperitoneally or subcutaneously. 
Late effects of both extravascular and inira- 
vascular injections consisted of P wave disap- 
pearance, A-V nodal rhythms, scattered ectojics, 
long periods of asystole and decline of arterial 
pressure and heart contractile force. Typical'v in 
acute experiments these terminal effects were ob- 
tained with 30 m.p.k. i.v., 60 m.p.k. i.p., and 160 
m.p.k. subcu., using 0.5% suspensions of D!: in 
water. These effects were also obtained by in- 
halation of warmed DB (about 50°C) for 4% ‘01 
hr. The P waves and heart rate could be rest. red 
for considerable intervals by administratio: of 
ephedrine or the related amine, Aranthol. (he 
subcu. LDso in unanesthetised dogs was abou 25 
m.p.k. with effects proceeding through at: ‘ia, 
convulsions, coma, bradycardia and, at autc sy, 
marked congestion of the lungs. Highly ct :u- 
lative characteristics were shown by experim: nts 
in which successive, daily doses produced |\r0- 
gressive depression and death after total doses a8 
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low as 22 m.p.k. subcu. over 11 days; character- 
istically there was development of bloody diar- 
rhea, purulent conjunctivitis, bradycardia, severe 
tremors, ataxia and coma, with marked parenchy- 
matous degeneration of liver and kidneys; P waves 
disappeared only in those animals receiving the 
more rapidly fatal doses. 


(359. Effect of atropine sulfate and physostig- 
mine salicylate on blood pressure response 
to acetylcholine. J. W. Warp,* E. H. Gray* 
AND L. W. Hazureton. Hazleton Labs., Falls 
Church, Va. 

The classic reversal of the blood pressure re- 
sponse to acetylcholine chloride in dogs was used 
io investigate the interaction of atropine sulfate 
and physostigmine salicylate for combination 
therapy. The animals were basally anesthetized 
with 100 mg/kg of sodium phenobarbital, followed 
by sufficient sodium pentobarbital to permit 
surgery. Carotid artery and tracheal cannulas 
were inserted and connected to suitable recording 
equipment. All solutions were prepared in physio- 
logical saline for injection into the exposed 
femoral vein. Acetylcholine was injected in doses 
of 10 and 50 ug/kg, the larger dose following the 
smaller by about 5 min. Atropine and eserine were 
prepared as 1:1, 3:1, and 1:3 ratios, with 20 mg/ml 
total alkaloid salts in each solution. A total of 


6 mg/kg was administered to each of 3 animals for 
each ratio. On 2 animals of each group, blood for 
cholinesterase determination was taken just prior 
to the smaller dose of acetylcholine. This study 


demonstrates that the pressor response was 
maintained at a higher level with the 1:1 ratio 
than with either of the other two, and that the 
concomitant depressor portion of the complex 
following administration of acetylcholine was 
greater using the 3:1 ratio. Cholinesterase activity 
was diminished in proportion to the total dose 
of eserine used, but blood pressure effects did not 
entirely correspond with cholinesterase inhibition. 


1360. Epinephrine in circulating plasma of 
dog during ether anesthesia and asphyxia. 
Danie, T. Warts. Dept. of Pharmacology, 
School of Medicine, West Virginia Univ., Mor- 
gantown. 

The sensitive bioassay method of Gaddum and 
Ivmbeck (Brit. J. Pharmacol. 4: 401, 1949) using 
the isolated rat uterus has been employed to 
quantitatively estimate the epinephrine content 
oi plasma during various stages of ether an- 
s'hesia. Blood samples were obtained from the 
jucular or femoral veins. Arterial blood pressure 
7:3 recorded with a mercury manometer. No 

iectable quantities of epinephrine were found 

the plasma of unanesthetized dogs or in plasma 

‘ained during quiet barbiturate or ether an- 
8'hesia. Increased epinephrine was sometimes ob- 
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served with values as high as 77 mug (1 myg. = 
0.001 wg) during hypertensive episodes induced 
by suddenly increasing ether concentrations, 
asphyxia or trauma. Circulatory failure induced 
by overdoses of ether was always accompanied by 
increased plasma epinephrine; values of 38 to 
530 mug/ml were observed in 5 dogs with a mean 
value of 160 myug/ml. However, increases in cir- 
culating epinephrine with values up to 140 mug/ml 
plasma were observed during circulatory failure 
induced by asphyxia in lightly etherized dogs. 
Using the same techniques for p'asma collection 
and assay the recovery of epinephrine after in- 
travenous injection of 0.1 mg/kg epinephrine was 
67, 35, 5 and 2 mug/ml plasma collected at the end 
of 1, 2, 3 and 4 min. respectively after injection. 
These values would indicate that sufficient epi- 
nephrine is present in the general circulation at 
some stages of ether anesthesia, especially in the 
presence of asphyxia, to be of physiological sig- 
nificance. 


1361. Peripheral vascular effect of dibenzyline 
studied with mechanical heart-lung. R. A. 
Waup AND Rosert Lewis.* Dept. of Pharma- 
cology, Univ. of Western Ontario, London, Canada. 
Dogs were anaesthetized by the intravenous 

injection of 25 mg/kg, of pentobarbital and ar- 

ranged for recording blood pressure on a smoked 
drum and the injection of drugs. Five of the 
animals were anaesthetic controls and 5 were 
open-chested controls. Another 5 were made 
hypertensive before injection of dibenzyline by 
infusion of norepinephrine (Levophed), 8 ug/ml. 

In 7 dogs the animal’s heart and lungs were re- 

placed by a mechanical heart-lung (Waup, R. A. 

Can. J. Med. Sc. 30: 130, 1952) The dose of dibenzyl- 

ine was 1.25-1.5 mg/kg. Epinephrine U.S.P., 

100 wg/dog, was injected 1 hr. following dibenzyl- 

ine. Dibenzyline caused a fall in blood pressure in 

all animals. In the mechanical heart-lung series it 
was more precipitate. There was a precipitate fall 
in blood pressure on injection of epinephrine. 

The mean initial percent fall in blood pressure in 

the hypertensive dogs was slightly greater than 

that in the control anaesthetic dogs and the mean 
blood pressure of the controls leveled off, while 
that of the norepinephrine hypertensive dogs fell 
progressively. These results indicate that the 
cause of the fall in blood pressure on injection of 
dibenzyline is peripheral and not decreased 
cardiac output. The latter is actually increased. 

The fall in blood pressure on injection of epineph- 

rine demonstrates that dibenzyline is adreno- 

lytic. The nor-epinephrine experiments show that 
it will lower the blood pressure rather than raise it. 

(Supported by Ontario Heart Fndn.) 


1362. Effect of alkoxy substituted esters of 
diethylaminoethyl benzilate on metha- 
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choline induced auricular arrhythmias. 

Lawrence C. WEAVER* AND Benepict E. 

Asrev. Research Dept., Pitman-Moore Co., 

Indianapolis, Ind. 

Alkoxy substituted esters of 2-diethylamino- 
ethyl benzilate were investigated by a modifica- 
tion of a method described by Nahum and Hoff 
(Am. J. Physiol. 129: 428, 1940). Methacholine 
chloride was applied to the area of the sino- 
auricular node of the dog with strips of filter paper 
in a concentration of 4% aqueous solution (0.05 
cc) for 20 sec. This was immediately followed by 
mechanical stimulation of the same area. Auricu- 
lar arrhythmias (fibrillation, flutter and tachy- 
cardia) were consistently produced by this 
method. The duration of arrythmias was likewise 
reproducible on at least 10 occasions at 30 min. 
intervals in the same dog. Although the duration 
of control arrythmias varied, they were never less 
than 8 min. in any dog studied. Methacholine was 
applied at several intervals following the intra- 
venous administration of quinidine sulfate or one 
of the alkoxybenzilates to evaluate the ability of 
these agents to abolish or decrease the duration of 
arrhythmias. It was found that all of the alkoxy- 
benzilates were equal to or more effective on a 
molar basis than was quinidine with the greatest 
activity residing in the straight chain deriva- 
tives containing less than five carbon atoms. 
The n-butoxy derivative was approximately 10 
times as effective as quinidine. These findings are 
in agreement with those of Dawes (Brit. J. Phar- 
macol. 1:90, 1946) who reported that other tertiary 
aminoalky] esters of benzilic acid were more ef- 
fective than quinidine upon the isolated rabbit 
auricle preparation. 


1363. Respiratory effect of aminophylline and 
aminophylline combined with meperidine 
in man as measured by means of CO,- 
ventilation curves. HERBERT WENDEL,* 
James H. Ewine,* Rospert H. Koucu,* Morris 
W. Strroup* anp CuHristiAN J. LAMBERTSEN. 
Lab. of Pharmacology, Univ. of Pennsylvania, 
Philadelphia. 

As pointed out previously (J. Pharmacol. 108: 
376, 1953) the respiratory effect of a drug cannot 
be determined accurately by measuring only 
respiratory volume and rate. A more accurate 
evaluation is made possible by comparing the 
dose-response curves for a given respiratory 
stimulus (carbon dioxide) before and after ad- 
ministration of the drug under investigation. 
Using this method (described in detail in the 
above paper) the respiratory effect of amino- 
phylline alone and in combination with meperi- 
dine was studied in normal men. Aminophylline 
exhibited a definite excitatory action upon respi- 
ration; i.v. infusion of 3 mg/kg increased ventila- 
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tion by about 50%; doubling the dose doubled the 
effect. The marked respiratory depression follow- 
ing i.m. administration of 150 mg meperidine was 
completely counteracted by 6 mg/kg. amino- 
phylline i.v. Other meperidine effects (drowsiness, 
nausea, etc.) were apparently not altered. 


1364. Antibiotic toxicity studies: influence of 
dietary intake. J. K. Weston, T. F. Reutner, 
R. Q. THompson anv R. E. MaxweE tu (intro- 
duced by A. C. Bratton, Jr.). Research Labs., 
Parke, Davis & Co., Detroit, Mich. 

Fourteen dogs received single, daily 250 mg/kg 
doses of chloramphenicol by capsule 6 days a week. 
Purina dog biscuits and water were supplied ad 
lib.; 7 were offered an additional 44 can of horse- 
meat daily. Preliminary and repeated biopsies of 
bone marrow, kidney and liver were obtained. 
The biscuit-fed, drug-treated animals died or were 
sacrificed in extremis within 5 wk. (excepting 2 
offered supplementary feeding after 4 wk. and 
sacrificed at 16 wk. with findings resembling the 
meat-fed group). These biscuit-fed animals 
showed an extreme decreased food intake within 
2 wk. after beginning drug administration. 
Autopsy revealed marked weight loss, increased 
liver fat, decreased bone marrow nucleic acid 
phosphorus, and increased bone marrow M/E 
ratios. Peripheral blood findings were not re- 
markable. The meat-fed, drug-treated animals 
lived 5 wk., eating more and losing less weight. 
Five survived 16 wk., when they were eating more 
than parallel controls, with resultant weight 
increase. Those sacrificed showed essentially 
control values for bone marrow, liver fat and 
peripheral blood. Two animals taken off drug 
after 16 wk. regained their pre-experimental 
weight within 7 wk., when, at autopsy, all find- 
ings resembled controls. Inanition as a major 
factor in the results of these and other similar 
toxicity studies will be considered, particularly 
since studies in progress appear to further in- 
dicate that malnutrition may be largely respon- 
sible for any abnormal blood, bone marrow :: 
liver findings observed. 


1365. Effect of constant rate of intra-arter' 
versus intravenous reinfusion of blood 
hemorrhagic shock in dogs. ALLAN 
WHEELER,* STEVEN E. JorpAN* AND O. *'D- 
NEY OrtH. Depts. of Pharmacology and ~ 
esthesiology, Univ. of Wisconsin Med. Sch 
Madison. 

Mongrel dogs were depressed with 30 mg/k: 
pentobarbital sodium intravenously and an <1- 
dotracheal tube was placed to insure a free airw 'y 
but no assistance of respiration was given at 
time. To prevent clotting of the blood 2 mg/k:. « 
heparin was similarly injected. The femo" 
arteries were cannulated bilaterally, one to rec’r 
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blood pressure and the other for bleeding into a 
lask which contained 10 ce 10% sodium citrate 
vhich was sufficient for 500 cc blood. The mean 
.rterial pressure was lowered to 40 mm Hg by 
apid withdrawal of blood and maintained at this 
ievel for 15 min. The animals then were bled as 
ipidly as possible until respiratory arrest oc- 
curred. After 2 min. of respiratory arrest had 
passed, the withdrawn citrated blood was rein- 
{used into the artery or into the femoral vein via a 
cannula withina 5+1 min. interval. Calcium 
yiuconate equivalent to 9 mg calcium was ad- 
ministered intravenously to each of the dogs. 
Forty dogs were used in these experiments, 20 for 
intra-arterial and 20 for intravenous reinfusion. 
There was no statistically significant difference 
in survival rates of about 75% in each group. These 
results substantiate other studies that the ap- 
parent advantage of intra-arterial infusion of 
blood is due to the ability to administer it more 
rapidly. 


1366. Extrahepatic metabolism of progester- 
one-4-C" and _ testosterone-4-C" in rats. 
Water G. Wiest, Davin L. BERLINER AND 
GEORGE Woops (introduced by Lxgo T. 


SaMUELS). Dept. of Biological Chemistry, Univ. 
of Utah College of Medicine, Salt Lake City. 
It was anticipated that a study of the fate of 


circulating steroid hormones in totally evis- 
cerated rats would provide evidence on the follow- 
ing questions: a) To what extent will an animal be 
able to carry out metabolic degradation of steroids 
without liver function? b) In the absence of the 
liver will there be any tendency for the hormones 
to accumulate in so called ‘target organs?’ Ac- 
cordingly male rats were eviscerated using the 
technique described by Ingle and were given 
intravenous injections of either progesterone-4- 
C4 (doses of 14y and 45y; specific activity, 
15 X 10’ counts/min/mg) or testosterone-4-C™ 
(dose of 2307; specific activity, 3.5 X 10° counts/ 
min/mg). At intervals from 1 hr. to 22 hr. after 
injection, the rats were killed, and the tissues were 
analyzed for radioactivity. A similar distribution 
of radioactivity among tissues was observed with 
beth progesterone and_ testosterone. Radio- 
activity was found distributed among all tissues 
analyzed. A higher concentration of radioactivity 
W:s consistently observed in kidneys, adrenals, 
an in peritoneal and ‘testicular fat than was 
present in blood, or any other tissue. The injected 
st'roids were rapidly metabolized; by 1 hr. no 
ev dence of the injected steroid could be found in 
an of the tissues, including blood. Metabolites 
were found to be unconjugated steroids. The 
id-ntity of the metabolites will be discussed. 
(Aided by grants from the Natl. Cancer Inst., 
PliS, and from the American Cancer Society 
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upon recommendation of the Committee on 
Growth, Natl. Research Council.) 


1367. Effects of morphine on electric shock- 
conditioned inhibition of acquired feeding 
behavior in rats. A. WikierR, H. E. Hitu* 
AND R. E. BELLEVILLE.* Natl. Inst. of Mental 
Health Addiction Research Center, PHS Hosp., 
Lexington, Ky. 

The methodological principle involved is based 
on previous demonstration that in man, morphine 
reduces behavior-disrupting anticipatory re- 
sponses to painful stimuli. Rats, maintained at 
about 70% of satiation weight, were trained to 
obtain food, delivered aperiodically at about 2- 
min. intervals, by pressing a bar in a modified 
Skinner Box. Such bar-pressings were recorded 
cumulatively on a constant speed, slowly moving 
kymograph for 20-min. periods in each experi- 
ment. Later, a previously neutral tone, intro- 
duced about 10 min. after regular bar-pressing had 
begun, acquired the function of inhibiting this 
activity only for the period of its duration (4 min.) 
after repeated experiments in which it was 
followed by a strong electric shock delivered to 
the rat through the grid floor. By this procedure, 
bar-pressing during the tone period was reduced 
to a mean of 11% of the pre-tone rate. Subcu- 
taneous injection of morphine, 4-10 mg/kg, 
restored such inhibited bar-pressing to 22-80% 
of the rate exhibited by the morphinized rat prior 
to introduction of the tone in each experiment. 
The effect varied directly with the dose, in spite 
of some decrease in the pre-tone rate of bar-press- 
ing. With higher doses, activity was more im- 
paired and erratic, although bar-pressing was 
restored to a median rate of 80%. The potential 
usefulness of this technic for analgesic testing 
purposes is currently under investigation. 


1368. Mechanism of potentiation of barbi- 
turate depression in rat by disulfiram 
(Antabuse). Wauuace D. WInTERS* AND 
F. E. Sarpeman. Dept. of Pharmacology and 
Toxicology, Univ. of Wisconsin Med. School, 
Madison. 

Previous studies (Proc. Soc. Exper. Biol. & 
Med. 81: 576, 1952) demonstrated that Antabuse 
is capable of increasing the duration of action of 
thiopental in the rat but not in the dog or mouse. 
It was suggested that these results might well be 
due to a central depressant action of Antabuse 
rather than to any effect it might have on the 
metabolism of the barbiturate, inasmuch as the 
central nervous system of the mouse or dog is less 
susceptible to the toxic effects (depressant action) 
of Antabuse than is that of the rat. If such an 
assumption is correct it should be possible to 
demonstrate prolongation of action of a non- 
metabolizable barbiturate, e.g., barbital, or a 
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long-acting, non-barbiturate anesthetic, such as 
urethan. Also significant antagonism of a con- 
vulsant barbiturate, e.g., 5,5-benzyl, allyl-2-thio- 
barbituric acid (8087), should be effected by 
Antabuse. Three groups of rats were employed in 
these experiments. Animals of group 1 received 
250 mg/kg barbital intravenously and those of 
group 2 were given 765 mg/kg of urethan intra- 
peritoneally, and the durations of action de- 
termined. Eleven days later, 1 gm/kg of Antabuse 
was administered orally to each rat and on the 
following day the rats of each group received the 
same anesthetic dose of either barbital or urethan 
as previously employed and the durations of 
action again determined. As a result of Antabuse 
administration there was a significant increase in 
the duration of action of both barbital (57%) and 
urethan (387%). In 43 animals which received 
1 gm/kg Antabuse per os 24 hr. previously, and 
in 53 controls, the intravenous convulsant dose 
of the stimulant barbiturate (8087) was de- 
termined. The approximate convulsant dose;9 
in the control group was 8.7 mg/kg. The corres- 
ponding value in the Antabuse-treated animals 
was 11.8 mg/kg. 


1369. Thiamine: toxicity and _ ganglionic 
blockade. Simnry K. Wourson, JR.* AND 


Sypney Euuts. Dept. of Pharmacology, Temple 


Univ. School of Medicine, Philadelphia, Pa. 

The intravenous toxicity of large doses of 
thiamine in man has been attributed to ‘ana- 
phylactie shock’ (NNR, 1953). Although the toxic 
symptoms do resemble anaphylaxis, a similar 
clinical picture may result from a sudden blockade 
of autonomic ganglia by drugs, e.g., tetraethyl- 
ammonium ions (TEA). These studies were made 
to determine the major site of the vasodepressor 
action of thiamine and the relative potencies of 
thiamine and TEA. The depressor effect of thi- 
amine appeared to be an action on the vasomotor 
nerves rather than a direct action on the blood 
vessels. Thus, thiamine blockaded the peripheral 
effects of preganglionic stimulation of both 
sympathetic and parasympathetic nerves and 
inhibited the ganglionic effects of nicotine and 
acetylcholine in the atropinized cat (vasopressor 
effects, stimulation of adrenal medulla, contrac- 
tion of nicititating membrane), whereas the 
muscarinic actions of acetylcholine on the blood 
pressure and on the heart and the pressor effects 
of epinephrine were potentiated. The potencies of 
thiamine and TEA were compared in cats which 
were anesthetized with Dial. The cervical vago- 
sympathetic trunk on one side was stimulated 
supramaximally at a rate of approximately 4 
impulses/sec. The central ends of both the vagal 
and the sympathetic nerves were crushed by ties 
on opposite sides of the stimulating electrodes so 
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that only peripheral effects of preganglionic 
stimulation were obtained. With this rate of 
stimulation the contraction of the nictitating 
membrane and the slowing of the heart rate were 
maintained at a stable level for many hours. In 
this preparation relaxation of the nictitating 
membrane and increase in heart rate were graded 
phenomena related to the amount of injected 
TEA or thiamine. Thiamine was found to be ap- 
proximately 4%oth as potent as TEA. In an- 
esthetized animals large doses of thiamine caused 
respiratory failure which resulted from peripheral 
neuromuscular blockade. 


1370. Influence of route of administration on 
hexobarbital or’ thiopental sleep time in 
animals pretreated with tetraethylthiuram 
disulfide or CS;. GrorrrEY Wooparp, StTan- 
LEY E. SRENSEK* AND WILLIAM D. HaARKNEss.* 
Div. of Pharmacology, Food and Drug Admin., 
Dept. of Health, Education and Welfare, Wash- 
ington, D.C. 

Previously (Federation Proc. 12: 333, 1953) we 
have observed that the increased hexobarbital 
induced sleep time in rats pretreated with tetra- 
ethylthiuram disulfide (TETD) could be ac- 
counted for by the metabolite, CS2. Subsequent 
studies with CS, and with TETD have shown that. 
while the sleep time was markedly increased when 
hexobarbital was administered intraperitoneally 
it was essentially unaffected when the barbiturate 
was given intravenously. Furthermore, parallel 
results in rats were obtained when thiopental 
was the barbiturate used. TETD in oil suspension 
was given by stomach tube; C8: in oil-beeswax 
solution by intramuscular injection. Extension 
of this work to species other than rats and to a 
study of the mechanisms involved is under way. 
The extent to which conflicting reports in the 
literature on the potentiation of barbiturate 
action by TETD can be explained by differences 
in route of administration will be reported 


1371. Anticonvulsant effects of acetaz:le- 
amide, alone and in combination with ( 0», 
on experimental seizures in mice. D:.0ON 
M. Woopsury AND LawreENcE T. Rowi<s.* 
Dept. of Pharmacology, Univ. of Utah Colle; of 
Medicine, Salt Lake City. 

The anticonvulsant effects of the carl nic 
anhydrase inhibitor acetazoleamide, alone a | in 
combination with CO2, have been studied in :.:ice 
subjected to maximal electroshock sei’ 'res 
(MES), pentylenetetrazol (Metrazol) seizure: ind 
a.c. minimal electroshock thresholds (M' [). 
The time of peak effect of oral acetazolea’ ide 
against MES was 3 hr. In previously untre ted 
mice, the EDs of the drug for abolition of the 


tonic extensor phase of the MES was 80 mg Kg. | 
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Tolerance developed as follows: when the drug 
was again given on the third day, the EDs59 was 
150 mg/kg; on the fifth day, 170 mg/kg; on sub- 
sequent days, the EDs was still higher. Some 
protection against the cby of Metrazol was noted 
at high concentrations of the drug. Even 1 gm/kg 
acetazoleamide did not elevate MET. When 
acetazoleamide was combined with CO, in pre- 
determined ratios according to the graphic design 
of drug combination experiments (WEAVER et 
al. Federation Proc. 11: 401, 1952), it was found 
that COz markedly potentiates the anticonvulsant 
effects of acetazoleamide. Possible mechanisms of 
action of acetazoleamide on the brain are being 
explored and will be discussed. (Supported by 
grant (B-14) from Natl. Insts. of Health, PHS.) 


1372. Identification of morphine glucuronide 
as metabolite in dog bile and urine. L. A. 
Woons. Dept. of Pharmacology, Univ. of Michigan 
Med. School, Ann Arbor. 

Mongrel dogs were injected with 30 mg/kg (as 
free base) of morphine sulfate and either sacri- 
ficed for gall bladder bile or catheterized at inter- 
vals for urine. Paper partition chromatograms, 
developed with a mixture of n-butanol, glacial 
acetic acid and water, showed separation of free 
and conjugated morphine in bile and urine. 
Subsequently, cellulose powder (Whatman No. 1) 
columns and the above solvent mixture were used 
to isolate a morphine metabolite. The product was 
heated once in aqueous solution with a small 
amount of Norite and crystallized repeatedly in 
methanol-water to give a white crystalline sub- 
stance. Assay and elemental analysis of the 
compound gave the following percentage results: 
morphine, 57.9; glucuronic acid, 38.1; carbon, 
55.15, 55.49; hydrogen, 6.82, 7.06; and nitrogen, 
2.96. The calculated values for morphine glu- 
curonide dihydrate are: morphine, 57.2; glucu- 
ronic acid, 38.9; carbon, 55.6; hydrogen, 6.27; and 
nitrogen, 2.82. Alkaline ferricyanide oxidation 
tests were negative, indicating the phenolic group 
of morphine is conjugated. Morphine was isolated 
from hydrolyzed conjugate and converted to 
diacetylmorphine. Mixed melting point determi- 
nations of the apparent morphine and diacetyl- 
morphine with authentic compounds were not 
depressed. The morphine glucuronide is slowly 
scluble in water after vacuum desiccation but 
reidily soluble immediately after crystallization. 
Te compound is insoluble in methanol, ethanol, 
aid acetone. Intravenous injection of 1 mg/kg of 
th» morphine glucuronide into unanesthetized or 
aiesthetized (pentobarbital) dogs was without 
arv pharmacological effect. Subcutaneous or 
in raperitoneal injection of 3 mg into mice (about 
20 zm) did not produce any noticeable changes in 
be! avior. 
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1373. Disposition of hydrocortisone-4-C" in 
rat. JAMES B. WYNGAARDEN, ANN WOLFF AND 
Rauru E. Peterson (introduced by BERNARD 
B. Bropie). Natl. Heart Inst. and Natl. Inst. of 
Arthritis and Metabolic Diseases, Bethesda, Md. 
Hydrocortisone-4-C“% (F-C“) has been ad- 

ministered subcutaneously to 200-gm rats. No 

radioactivity appeared within 48 hr. in CO, 
expired by 1 rat given 0.5 mg/kg F-C™ (0.4 ue), 
or by another given 2.6 mg/kg (0.12 uc). Six rats 
were prepared with indwelling bladder catheters. 

Two controls and 2 with bile duct ligations (BDL 

rats) were given 0.5 mg/kg F-C* (0.4 uc), whereas 

2 with indwelling bile duct catheters (BDC rats) 

were given 0.23 mg/kg (0.18 we). Controls excreted 

90% of the C“ within 24 hr. 60% in feces, 30% in 

urine. Specimens obtained after 72 hr. were non- 

radioactive. BDL rats excreted 96% in urine in 

24 hr. In BDC rats bile contained 43% in 1 hr., 

75% in 2 hr., 84% in 3 hr. Urine contained 10% 

in 8 hr. Feces of BDL and BDC rats were devoid 

of radioactivity. Urine and feces of 1 control rat 

(days 1 and 2), urine of both BDL rats (day 1) and 

bile from both BDC rats (1st hr.) were extracted 

with CHCL,; before and after treatment with bac- 
terial glucuronidase. In the control rat 37% of uri- 
nary activity (day 1) was CHCl; soluble; after 
glucuronidase an additional 4% was extractable. 

60% of fecal activity of day 1 and 55% of day 2 

were CHC}; soluble, and after glucuronidase an 

additional 4 and 2%, respectively. 7% of uri- 
nary activity of BDL rats was CHC), extractable 
directly. None of the bile activity was extract- 

able directly and following hydrolysis only 2%. 


1374. Ouabain-induced ventricular  tachy- 
cardia in non-anesthetized dogs. J. YEL- 
NOSKY AND 8S. MARGOLIN (introduced by Go 
Lu). Pharmacological Research Dept., Schering 
Corp., Bloomfield, N. J. 

Ventricular tachycardia was induced in 18 
mongrel, non-anesthetized dogs by the intra- 
venous injection of a toxic dose of ouabain (110- 
120 ywg/kg). Electrocardiograms were obtained 
from Standard Limb Lead II with a Sanborn Viso 
Cardiette. Vomiting usually induced by ouabain 
was completely abolished by premedication with 
morphine sulfate (1.25 mg/kg) administered by 
the subcutaneous route. As observed in 6 control 
animals, the onset of ventricular tachycardia was 
rapid (15 min. or less), and the ventricular rate 
usually exceeded 200 beats/min. The duration of 
the ventricular arrhythmia varied from 15 min. 
to more than 5 hr. (average 140 min.). Intra- 
venous quinidine sulfate (4-8 mg/kg) or procaine 
amide hydrochloride (20 mg/kg) was effective in 
antagonizing this ventricular tachycardia in non- 
anesthetized dogs. 
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1375. Some effects of Dromoran derivatives on 
intestine of unanesthetized dogs and 
cholinesterase activities. Donatp C. 
Youne,* R. M. Featruerstone, E. G. Gross 
AND FRANCES WELDEN.* Dept. of Pharmacology, 
College of Medicine, State Univ. of Iowa, Iowa 
City. 

It has been suggested that the intestinal effects 
of potent analgetics are related to their inhibitory 
actions on cholinesterases. The effects of 7 Dro- 
moran derivatives were compared to those of 
morphine and nalline on the intestinal move- 
ments of 4 unanesthetized dogs prepared with 
Thiry-Vella loops. The greatest amounts (y/kg) 
of the compounds given intravenously and the 
effects noted were as follows: 100-morphine SQ,, 
50-racemorphan HBr, and 30-levorphan tartrate 
increased tone for 20-30 min.; 100-nalline HCl, 
750-dextrorphan tartrate, 500-levomethorphan 
HBr, 500-dextromethorphan HBr, and 200- 
dextrallorphan HBr produced no change; while 
40-levallorphan tartrate decreased tone for 30 
min. The Iso values for the above compounds with 
2 concentration levels of erythrocyte cholines- 
terase and §-methylacetylcholine as substrate 
were >10-3 m for morphine, nalline, levomethor- 
phan and dextromethorphan; and between 10-* 
and 10~‘ m for all others, except that for levallor- 
phan, which was 8 X 10% m. Levallorphan and 
levorphan were 3-4 times as inhibitory as the 
corresponding dextro-isomers. Plots of 1/v vs. 
1/s indicated the inhibitions to be competitive 
with the substrate. Most of the Dromoran deriva- 
tives appeared to stimulate the enzymic hydroly- 
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sis of 8-methylacetylcholine in concentrations 
of approximately 10-7 m. The compounds did 
not inhibit the ‘pseudo’ enzyme of dog serum 
appreciably (all 150 values >10-* Mm), but the dex- 
troisomers were more inhibitory than the levo- 
compounds when benzoylcholine served as sub- 
strate. Among these compound there appears to 
be little positive correlation between intestinal 
activity and inhibition of these cholinesterases. 
Cholinesterases from intestinal wall and brain 
tissues are presently being studied. 


1376. Potentiation of acetylcholine and his- 
tamine by hexamethonium. Howarp L. 
ZAUDER (introduced by N. B. DREYER). Dept. 
of Pharmacology, College of Medicine, Univ. of 
Vermont, Burlington. 

The ganglionic blocking agent hexamethonium 
potentiates the response of the isolated intestine 
to both acetylcholine and histamine. When the 
movements of the cat intestine in situ are re- 
corded, hexamethonium potentiates acetylcholine 
but does not modify the histamine response. If, 
however, the intestinal movements be recorded in 
the adrenalectomized cat the response to both 
acetylcholine and histamine are increased above 
the control level. There can be no doubt that the 
failure of the blocking agent to potentiate his- 
tamine in the intact cat is due to the release of 
epinephrine by the adrenal medulla. Evidence at 
hand indicates that this potentiation is inde- 
pendent of innervation and is due to an increase 
in the excitability of the muscle in a manner as 
yet unexplained. 
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1377. Pathology of chlorophyll administra- 
tion in mice. WILLIAM ANTOPOL AND SuSsI 
GLAuBACH.* Joseph and Helen Yeamans Levy 
Fndn., Beth Israel Hosp., New York City. 

24 hours after a subcutaneous injection of 5-25 
mg chlorophyll (sodium potassium copper chloro- 
phyllin 75-85%) in physiological saline, the 
chlorophyll spreads from the site of administration 
staining the tissues covering the abdomen and 
most of the thorax. At this time all organs except 
the central nervous system and lungs are green. 
The urine and feces are green indicating chloro- 
phyll excretion by these routes. After 48 hr. the 
staining of the organs is intense. After 3-5 ‘days 
the urine and feces assume a normal color despite 
the more intense staining of the tissues. Six 
months after the injection, the color of the lymph 
nodes, muscles, ribs, subcutaneous tissue, skin, 
liver and kidneys remains distinctly green. The 
salivary glands, testes and adipose tissue show a 
tinge of green while the thymus, pancreas and 
intestines are questionably stained. Histologic 
examination reveals the green pigment in the cyto- 
plasm of the histiocytic cells throughout the body. 
In the liver the pigment lodges in the Kupffer 
cells, in the spleen in the perifollicular zone and 
in the adrenal between cortex and medulla. The 
lymph nodes are enlarged and pigment is present 
in the sinus lining and free cells. Pigment is pres- 
ent in cells of interstitial tissues of the testis. In 
the first few days, necrosis of an occasional loop 
of Henle is noted in the kidney and many liver 
cord cells are eosinophilic. In mice bearing car- 
cinoma 755 or sarcoma 180, the tumor also becomes 
green after chlorophyll administration. 


1375. Quantitative radioautographic study of 
the concentration of in vivo fixed Ca-45 in 
new and mature bone. J. 8. ARNOLD, K. E. 

OHNSON AND W.S.S. JEE (introduced by R. H. 
OLLIS, JR.). Radiobiology Lab. and Dept. of 

Anatomy, Univ. of Utah, College of Medicine, 

lt Lake City. 

‘is study was designed to directly measure the 
ive Ca-45 concentrations in newly formed 
mature bone as a function of time following 
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isotope administration. Four 6 lb. rabbits were 
given 1 mc/kg of Ca-45i.v. and sacrificed at 1 hr., 
24 hr., 7 days and 21 days. Contact radioauto- 
grams of thin ground cross sections of the tibial 
shafts were analyzed with a microdensitometer. A 
linear dose response relationship for Ca-45 beta 
rays was established for the radioautographic 
procedure. Density measurements were made in 
areas of the autograms corresponding to mature 
bone and bone which was forming at the time of 
Ca-45 administration. The data is expressed as the 
ratio of Ca-45 concentration in newly formed to 
that of adjacent mature bone with respect to indi- 
vidual forming Haversian systems. The results of 
these studies may be summarized as follows: 1) 
there is no change in the ratio between 24 hr. and 
3 wk. following Ca-45 administration. 2) In all 
animals the frequency distribution of the ratios 
found at all levels of the tibial shaft were bell 
shaped. 3)-The average ratio in the 24 hr. sacrificed 
animal was 4.0, while those of the other sacrifice 
intervals were between 5.5-6.0. These studies 
indicate that the concentration of Ca-45 incor- 
porated in mature bone is quite stable following 
initial fixation and does not correspond to a labile 
form of bone calcium as previously speculated. 
This strongly indicates that recrystallization 
in vivo must be occurring in mature bone at an 
extremely rapid rate, producing a relatively ir- 
reversible fixation of crystal surface calcium. 
(Supported by AEC Contract AT (11-1)-119 and 
the PHS.) 


1379. A virulent and an avirulent strain of 
newcastle disease virus in tissue culture. 
F. Bane anp A. Warwick.* Depts. of Medicine 
and Parasitology, Johns Hopkins Univ., Balti- 
more, Md. 

Previous work has shown that the virulent 
(eg) strain of Newcastle Disease virus grows 
rapidly in the allantoic sac of the chicken embryo, 
invades the blood stream and is accompanied by 
destruction of leucocytes. The avirulent (Blacks- 
burg-Vaccine) strain grows equally well in the 
allantoic sac but fails to invade the embryo and 
is found in limited amounts in the blood stream. 
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The avirulent strain grows extensively on the 
cell surface area. The effect of these 2 strains was 
compared on 5-day-old cultures of macrophages. 
These were obtained by inoculation of roller tubes 
with the buffy coat from chicken blood. The 
medium was 50% chicken serum without clot and 
known to be free of antibodies to NDV. The 
virulent strain destroyed the macrophages within 
2 days after inoculation of 100-1000 LD50. The 
avirulent strain grew in the same medium, follow- 
ing a similar inoculum, and on similar cells but 
failed to destroy macrophages until 10 days after 
virus was added. It did so only irregularly then. 
The virulent strain destroyed muscle fibroblasts 
from primary explants within 24-48 hr. whereas a 
moderate proportion of fibroblasts were found to 
survive the infection with the avirulent strain. 
Thus despite the increased surface area afforded 
to the virus by the cells spread out on the glass 
surface, the greater destructiveness of the virulent 
strain was still manifest. 


1380. Evidence for the biochemical stability 
of desoxyribosenucleic acid (DNA). A. D. 
BaRTON (introduced by H. P. Ruscu). McArdle 
Memorial Lab.,'Univ. of Wisconsin, Madison. 
Isotope incorporation studies in a number of 

laboratories have been interpreted to indicate 

that during chromosome duplication various parts 
of the DNA molecule may come into equilibrium 
with the pool of compounds being used for DNA 
synthesis. This hypothesis has now been tested by 
labeling DNA in vivo and studying retention of 
the labels during subsequent cell division. Male 
albino rats were subjected to partial hepatectomy 
(median and left lateral lobes) and 12 hr. later 
each rat received both glycine-2-C™ and inorganic 
phosphate-P* in a single intraperitoneal injec- 
tion. Four weeks later a second partial hepatec- 
tomy (bulk of right lateral and caudate lobes) 
was performed and in the liver tissue removed the 
specific activity of the phosphorus in the DNA was 
found to be approximately 10 times that of the 
phosphorus in the RNA or acid-soluble fraction; 
the situation with respect to C™ labeling was 
similar. During the first 2 days following a 2nd 
partial hepatectomy regeneration proceeds much 
as it does following a single partial hepatectomy 
as judged by the DNA/nucleus, uptake of phos- 
phate-P* into DNA and appearance of mitotic 
figures. During the 2 days following the 2nd opera- 
tion, both C™ and P*® specific activities of the 
liver DNA underwent a relatively small decrease, 
attributable to dilution by the newly-synthesized, 
poorly-labeled DNA. This indicated that the 
labeled DNA did not lose its labeling during the 
regeneration following the 2nd operation, which 

suggests that once DNA has become part of a 

chromosome it is biochemically stable even during 

chromosome duplication and cell division. 
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1381. Perfusion in vitro of atheromatous 
rabbit aortas. FRANK BECKEL (introduced by 
Frank J. Drxon). Dept. of Pathology, Univ. of 
Pittsburgh School of Medicine, Pittsburgh, Pa. 
An apparatus has been devised for the perfusion 

in vitro of small blood vessels. This apparatus 

has been used for the perfusion of atheromatous 
aortas from rabbits. The animals employed in the 
experiments were kept on a 1% cholesterol diet 
for 12 wk. Periodic weighings and determinations 
of the serum content of total cholesterol, 
cholesterol esters and lipid phosphorous were 
made. Several weeks after the completion of 
cholesterinization the rabbits were exsanguinated 
and their aortas removed aseptically. The aortas 
were then perfused under approximately physi- 
ologic conditions of temperature and _ blood 
pressure. The basic perfusion fluid consisted of 
blood from the animal that served as the source 
of the aorta, anticoagulant solution, 0.9% saline 
and antibiotics. To this fluid were added different 
kinds and amounts of fat solvents and of enzymes 
capable of altering the intercellular substance of 
connective tissue. Tween 80, acetone-ethyl 
alcohol, acetone-ether, ether, trypsin and hy- 
aluronidase were used and produced no consistent 

effects. The periods of perfusion varied from 24 

to 120 hr. The apparatus will be described briefly; 

the results of the various experiments will be 


discussed. (This study was supported ‘by PHS 
grant No. H-1328 (C).) 


1382. Relationship of mast cells and _ his- 
tamine to mechanism of edema production 
by ovomucoid in rats. E. P. Benopirt S., 
Baper,* M. Arase,* C. Cortey* anp K. B. 
Lam.* La Rabida Jackson Park Sanitarium and 
Dept. of Pathology, Univ. of Chicago, Chicago, 
Ill. 

A characteristic edema is produced in rats by 
i.v. injection of ovomucoid (hen). The skin of the 
dorsum of the feet and the snout are most strik- 
ingly affected. We find that mast cells are most 
abundant in the regions of skin most affected ::' 
that many of these cells are situated adjacent 
capillaries and venules in these regions. The ar:as 
in which edema appears are also the sites of hig): 
histamine concentration. Riley (Science 118: ©. 
1953) has suggested that histamine is pres 
in mast cells and that histamine releasing ag‘ 
such as 48/80 (the formaldehyde polymer 0} 
methoxy-phenethyl methyl amine) cause dam. < 
to and disruption of mast cells with liberatio: « 
histamine. Administration of an edema-produc '' 
dose of ovomucoid (3 mg/200 gm rat i.v.) is 
sociated with disruption of a large percentag: 
mast cells in the edematous areas. Prelimin.:'y 
in vitro studies on surviving skin strips indi: 
that ovomucoid and 48/80 both release histan.\ne 
as demonstrated on the atropinized guinea /18 
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ileum. These and other observations to be pre- 
sented suggest association of histamine with the 
mast cells of rat skin and indicate that ovomucoid 
may produce its action by damaging mast cells. 
‘Supported in part by a grant-in-aid from the 
Nat. Heart Inst., PHS, and the Variety Club 
f Til.) 


1383. Nephrotoxic nephritis in the rat pro- 
duced by duck antirat-kidney serum. III: 
Pathologic findings. MARGARET BEVANS AND 
Beatrice C. SEEGAL. Columbia Univ. Research 
Service, Goldwater Memorial Hosp. and Depts. of 
Pathology, Microbiology and Medicine, College 
of Physicians and Surgeons, Columbia Univ., 
New York City. 

Two pools of duck antirat kidney serum were 
obtained from 2 groups of ducks immunized with 
rat kidney by different techniques (see previous 
abstracts). Pool I antiserum, following injection 
in rats, induced clinical evidence of nephritis 
immediately while Pool II did not produce clinical 
evidence of nephritis until 4-12 days after injec- 
tion. Two comparable groups of 32 rats each have 
been injected with these two pools of duck nephro- 
toxic serum. Half of the animals in each group 
also have been treated with cortisone before and 
during the induction of nephritis. Morphologic 
examination of the tissues has been made at 
intervals. The study of all tissues is not yet com- 
plete but results thus far indicate that the 
glomerular and tubular lesions produced in the 
kidneys of these rats, injected with either Pool I 
or Pool II duck nephrotoxic serum, are essentially 
similar to those which follow injection in rats of 
rabbit nephrotoxic serum. In the acute phase the 
lesions are usually less severe than those seen 
following rabbit antirat-kidney serum. However 
the severity of the lesions increase with time and 
in 3 mon. are characteristic of severe chronic 
nephritis. The injection of cortisone accelerated 
the development of the kidney lesions in animals 
receiving Pool I. The cortisone injection in 
animals receiving Pool II hastened the onset of 
renal pathology in some animals. Those in which 
the latent period was not shortened nevertheless 
eventually developed renal lesions of severity com- 
pirable to that seen in controls. 


1304, Sections versus smears in the interpre- 
‘ation of splenic tissue obtained by needle 
biopsy. MatrHew Biock AND GEORGE SmItT.* 
‘'niv. of Colorado Med. School, Denver. 

“plenic tissue obtained by needle biopsy has 
‘en studied primarily in smears. Evaluation of 
relative merits of smears and sections is 

: dicated upon an analysis of 2 major aspects of 
iopsy, safety to the patient and diagnostic ac- 
‘acy. In this study, smears and sections were 
mide from approximately 400 splenic biopsies 
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obtained by the Vim-Silverman needle in contrast 
to the aspirating needle used when smears alone 
are made. After separating poor risk patients, in 
whom obvious contraindications to biopsy existed, 
morbidity and mortality in the remainder of the 
patients were similar to that reported by the 
proponents of the aspiration technique in similar 
material. Comparison of the diagnostic accuracy 
of both methods revealed the superiority of the 
section technique. No diagnosis was made by 
study of smears that was not made by study of 
the corresponding sections. Except in diseases 
as leukemia, causing diffuse qualitative changes 
in the spleen, smears frequently gave false nega- 
tive results. They were apt to be misleading, in 
myeloid metaplasia and fat storage diseases. They 
were especially unreliable in the diagnosis of 
granulomas and congestive splenomegaly, where 
architecture as well as cytology were needed for 
diagnosis and where the spleen was fibrous. A 
further disadvantage of smears was the extreme 
variability in cellular distribution on different 
slides prepared from the same biopsy. It is con- 
cluded that sections should be studied in patients 
subjected to splenic biopsy. 


1385. Histopathology of experimental glom- 
erular lesions simulating human glom- 
erulosclerosis. J. M. B. BLoopwortnu, JR. 
AND GeorGE J. Hamwi (introduced by E. von 
Haam). Dept. of Pathology and Div. of Endo- 
crinology, Dept. of Medicine, Ohio State Univ. 
College’ of Medicine, Columbus. 

Nodular glomerular lesions were produced in 
rabbits by the administration of cortisone. These 
lesions have been compared to the lesions of 
diabetic glomerulosclerosis because of their similar 
morphology, staining reactions and association 
with albuminuria, glycosuria and retinal micro- 
aneurysms. The experimental and human glomeru- 
lar lesions were studied by the authors with 
various staining techniques in serial sections 
and by phase microscopy. The experimental 
lesions are not identical with the typical pale 
pink, nodular lesions of human diabetic glomerulo- 
sclerosis but are quite similar in morphology and 
staining reactions to other glomerular lesions seen 
in the same condition. These lesions are not un- 
common and have been reported as hyaline- 
fibrinoid and exudative lesions. They are bright 
eosinophilic, globular lesions which resemble 
hyalin but give a fibrinoid staining reaction. 
Some appear vacuolated and contain lipid 
material. In addition the glomeruli of the experi- 
mental animals often contain markedly dilated 
capillary loops suggestive of microaneurysms. 
The nature of the experimental lesions is indefinite 
but serial sections suggest that they represent 
thrombi in dilated capillaries. 
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1386. Some studies of tumor-host interac- 
tions. C. G. Buy. Dept. of Pathology and Oncol- 
ogy, Univ. of Kansas Med. Center, Kansas City. 
Substances from the living host liver are ap- 

parently obligatory for growth of a standard 
transplantable tumor in rats. Various injuries to 
the host liver, including ischemia, retard tumor 
growth. A carcinogen, diacetylaminofluorene, 
which ultimately induces hepatomas, will, if 
given to such above tumor-bearing rats, early 
induce oncolysis in the transplanted tumor, ap- 
parently more through its damaging effect on the 
liver than directly on the tumor itself. The con- 
sistent enlargement produced in the host liver 
and spleen by this same transplantable tumor, has 
received further study. This liver enlargement is 
not simply related to total tissue mass of the 
host and tumor, for splenectomy reverses the 
hepatomegaly without materially affecting growth 
rate of the tumor. 


1387. Hepatic regulation of blood sugar with 
altered hepatic blood flow. J. L. BoLiMan. 
Mayo Clinic, Rochester, Minn. 

The rate of flow of blood from the liver was 
measured in trained resting dogs by the method 
of arteriovenous difference and the rate of brom- 
sulphalein clearance. The glucose addition from 
the blood by the liver was calculated from the 
arterio-hepatic venous difference in glucose and 
the rate of blood flow. The rate of glucose output 
from the liver was approximately 250 mg for each 
kilogram of body weight each hour in normal dogs 
and was not significantly different in dogs with 
altered hepatic circulation. After ligation of the 
hepatic artery, or after occlusion of the portal 
vein, or after the fistula of Eck, or after partial 
hepatectomy, or in the presence of carbon tetra- 
chloride cirrhosis, if the rate of blood flow from 
the hepatic veins was reduced, the amount of 
glucose in the hepatic vein blood was correspond- 
ingly greater. After insulin administration, there 
was a marked increase in the sugar content of the 
blood from the hepatic vein and only slight 
changes in the blood flow of the liver. If liver 
damage was also present, the increased output 
of sugar after insulin was less marked and hypo- 
glycemia developed more rapidly. 


1388. Pre-protection against fast neutrons 
with cysteine and sodium nitrite. V. P. 
Bonp, L. J. Cote anp R. E. Carrer (intro- 
duced by Grorce BreEcHER). Biological and 
Med. Sciences Div., U. 8. Naval Radiological 
Defense Lab., San Francisco, Calif. 

The 60-inch Cyclotron located at the Crocker 
Laboratory, University of California, Berkeley, 
California, was used to deliver lethal doses of fast 
neutrons to CF-1 mice. The Be (d, n) B reaction 
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with 20 MEV deuterons was employed, yielding 
a broad neutron spectrum of approximately 5 
MEV average energy. The gamma component was 
estimated from film badge measurements to be 
less than 10%, calculated as rep. A median lethal 
dose for mice (6 X 10° neutrons/em? measured 
with sulfur threshold detectors) was delivered 
in approximately 5 min. Pre-irradiation injection 
of cysteine (900 mg/kg, intravenously) increased 
the LDs9 dose by approximately 10% as compared 
with that of control animals given 0.2 ce of 5% 
saline intravenously. The combination of cysteine 
and sodium nitrite raised the LDso by a factor of 
approximately 25% over that of saline-injected 
control animals. Sodium nitrite alone (114 mg/kg 
intraperitoneally) afforded no demonstrable pro- 
tection. Possible mechanisms involved, and the 
relation of these findings to neutron pre-protection 
studies of Patt et al. (Proc. Soc. Exper. Biol. & 
Med. 84: 189, 1953) and of Storer et al. (Los 
Alamos Report No. 1527, April 1953) are discussed. 


1389. Serial intracranial passage of Hodgkin’s 
disease material in suckling mice. WARREN 
L. Bostick. Dept. of Pathology, Univ. of Cali- 
fornia School of Medicine, San Francisco. 

A prolonged study of Hodgkin’s disease (H.D.) 
from a viral etiologic point of view has lead to 
the inoculation and study of chicken eggs, tissue 
cultures and mammals. The sterile H.D. material 
(granuloma variety) was passed serially. Suckling, 
8-24 hr. old Princeton strain mice were inoculated 
intracerebrally (i.c.) with 1) serially passed 
amniotic fluid from H.D.-inoculated eggs; 2) 
ground H.D. lymph node material. Control similar 
mice received i.c. amniotic fluid from normal 
lymph node-injected eggs. No reactions developed 
in any of the animals in the first 14 days after 
inoculation. Therefore, they were sacrificed, and 
cerebral tissue suspended in 1:10 normal saline 
solution and 0.02 ce inoculated i.c. into another 
series of mice. Blind passages were thus conti: ued 
for all series. After the 6th-9th serial pass some 
of the H.D.-inoculated mice died with para'ysis 
on the 10th-15th day. When paralysis appe:\'ed, 
most of the litter was sacrificed, their brain t:-sue 
pooled and another passage made. In some p: ses 
the mortality reached 100%. The control » ries 
showed no abnormalities. Gross and micros: \pi¢ 
examination of the Hodgkin’s disease mice © .0W 
only extensive nonspecific cerebral inflamm: ory 
reaction. The disease in the experimental ‘ice 
did not resemble known mouse virus disea*’s if 
incubation period, age of mice and micros: \pi¢ 
appearance are all considered. The disease i> not 
neutralized by G.D. VII Theilers antiseru” . It 
is a virus disease developing following rep: ited 
i.c. inoculation of H.D. material and not enc un- 
tered in control inoculated mice. 
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(390. Effect of temperature on a neoplasm- 
regenerate complex in the newt (Triturus 
viridescens). CHARLES Breepis. Dept. of 
Pathology, Univ. of Pennsylvania School of Medi- 
cine, Philadelphia, Pa. 

Adult newts can regenerate their limbs after 
aiiputation. A mass of undifferentiated cells, the 
biastema, forms on the stump and subsequently 
differentiates into various tissues of the new limb. 
Would neoplastic cells also be stimulated to 
differentiate if implanted in the blastema area? 
When a methylcholanthrene induced sarcoma of 
the forelimb was transplanted to the forelimbs of 
other newts, and the forelimbs were then ampu- 
tated through the growing tumors, the results 
varied with the passage of the tumor and the 
temperature at which the animals were kept. In 
animals kept at 30°C and inoculated with early 
passages of the tumor, the regenerating limb and 
the tumor grew out together, forming a complex 
of regenerating and neoplastic tissues which 
remained distinct from each other. In later pas- 
sages at this temperature the tumor rapidly de- 
stroyed the regenerate. In animals kept at 20°C, 
however, and receiving later passages of the 
tumor, regenerate and tumor again grew out to- 
gether. A new phenomenon also appeared at the 
lower temperature: accessory regenerates de- 
veloped out of the tumor mass. It was concluded 
that: a) the amputation stimulus exerted no 
‘organizing’ influence on the neoplastic cells at 
either temperature; b) at 30°C the tumor rapidly 
acquired, with passage, the ability to destroy the 
regenerate, whereas at 20°C the regenerating 
tissue resisted invasion in all passages for some 
time; and c) at the lower temperature the non- 
neoplastic stroma sometimes differentiated into 
accessory regenerates. 


1391. Relation of nuclear desoxypentose 
nucleic acid content of mouse thymus cells 
to recovery from x-irradiation. Wm. H. 
Carnes, B. R. ForKer* ann E. Lier.* Dept. 
of Pathology, Stanford Univ. School of Medicine, 
San Francisco, Calif. 

The effects of high doses of ionizing radiations 
on nuclear structure in some tissues are indicative 
of large changes in nucleic acid content. The 
relition of these changes to the carcinogenic 
ac‘ion of the radiations is an important unsolved 
problem. A standard whole-body x-radiation has 
ben deseribed (J. Nat. Cancer Inst. 14: 303, 1953) 

\t produces virtually no mortality but is fol- 

ved by a high incidence of malignant thymic 

phomas in C57 BL mice. Shielding one thigh 
a the radiation protects against the increased 
in dence of lymphomas and permits complete 

i neration of the thymus. The DNA content of 

‘ nuclei has been determined at intervals fol- 
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lowing such irradiation by microphotometric 
analysis of Feulgen-stained impression smears 
of thymuses. Changes in nuclear DNA content 
are correlated with active regeneration in the 
shielded group. No changes, comparable to those 
induced by high dosage irradiation of various 
tissues, were observed in the irradiated mouse 
thymuses during the period of genesis of 
lymphomas. (Supported by grant C1738 of 
the PHS.) 


1392. Historadiography applied to studies on 
calcifying cartilage matrix. J. J. CLemMons,* 
D. J. FREEMAN* anv D. M. ANGEVINE. Dept. 
of Pathology, Univ. of Wisconsin Med. School, 
Madison. ‘ 

Many factors are known to be of importance in 
the calcification of the cartilage matrix. Phos- 
phatase activity, state of polymerization in the 
ground substance of the matrix and changes in the 
protein network have been demonstrated to have 
some role in the deposition of calcium salts in the 
matrix about cartilage cells. Historadiography is 
a method that permits an in situ determination of 
the dry weight of cellular structures. By correlat- 
ing this technique with other histochemical 
methods it has been possible to obtain further 
insight into the changes occurring in cartilage 
during calcification. The maturation of the matrix 
is accompanied by a gradual increase in density. 
This density may increase by 3-5 times and is not 
due primarily to an increase in calcium but to an 
increase in protein and polysaccharide concentra- 
tion. This change is accompanied by an increase 
in phosphatase activity. This sequence appears 
essential for the gradual deposition of calcium 
which secondarily contributes the greatest change 
in the matrix density. The matrix of well calcified 
cartilage is of about the same density as the matrix 
of bone. (Aided by the Atomic Energy Com- 
mission.) 


1393. Spleen desoxyribonucleic acid content 
as an index of recovery in x-irradiated mice 
receiving spleen homogenates. LEONARD J. 
Cote AND Marie E. E.tuts (introduced by 
GreorcGe Z. Wruitams). Biological and Med. 
Sciences Div., U.S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

A sharp decrease in the DNA phosphorus level 
of bone marrow and spleen occurs in rats 3-4 days 
after exposure to 500 r x-rays (C. Lurwax-Mann, 
Biochem. J. 49: 300, 1951). Considerable evidence 
in the literature supports the concept that the 
DNA content of resting diploid cells is constant, 
within the same species, and that new-formation 
of DNA is associated with actively dividing cells 
and tissues. In the present study an attempt was 
made to utilize the DNA content of individual 
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mouse spleens as a chemical criterion of recovery 
in x-irradiated mice (LD dose) injected with 
homologous spleen homogenate. Administration 
of spleen homogenates has been shown previously 
to afford marked protection against radiation 
death. DNA was estimated the Dische di- 
phenylamine reaction carried out on the hot 5% 
TCA extract of the 0.14m NaCl-insoluble, washed 
nuclear fraction. Spectrophotometric determina- 
tions (optical density at 260 my) of the soluble 
DNA liberated from the washed nuclear fraction 
by desoxyribonuclease, were also made. The 
average DNA value in nonirradiated 12-wk. old 
mice was 2.6 mg DNA/spleen. Following whole- 
body x-irradiation (740 r), the DNA content/ 
spleen on the 3rd day was markedly depressed, 
both in spleen homogenate treated mice and in the 
control, irradiated animals. By the 7th and 8th 
day postirradiation, the spleen of mice injected 
with spleen homogenate exhibited a definite rise 
in DNA content (1.6 mg/spleen), presumably re- 
flecting renewed hematopoietic activity, whereas 
spleen DNA levels in the control mice were still 
depressed (0.6 mg DNA/spleen). These and other 
data relating to the time-course of radiation re- 
covery will be discussed. 


1394. Role of calcium in the reaction between 
thromboplastin and stable factor. RoBERT 
W. Coon,* W. B. Stewart aNnp JosEepH E. 
Fiynn. Dept. of Pathology, Columbia Univ., 
New York City. 

It was previously reported that calcium plays a 
dual role in the coagulation of blood. It is needed 
for the reaction between thromboplastin and the 
stable factor; it is also needed for the conversion of 
prothrombin into thrombin. It remained a 
question whether calcium catalyzes the reaction 
between thromboplastin and the stable factor, or 
whether it becomes part of the thromboplastin- 
stable factor complex. We can now show that the 
latter is true. This conclusion is based on these 
studies: thromboplastin, stable factor, Ca** and 
saline were mixed and allowed to react. The 
thromboplastin-stable factor complex which 
formed was sedimented by centrifugation. The 
biologically active sediment contained 30-40% of 
the original radioactivity. If saline was substi- 
tuted for the stable factor, the sedimented 
thromboplastin contained only 4-7% of the radio- 
activity. This activity can be accounted for by 
the calcium being entrapped by the sediment or 
by its nonspecific adsorption. Thus, there can be 
little doubt that calcium plays more than a cata- 
lytic role in the thromboplasin-stable factor re- 
action. Thromboplastin also forms a complex 
with the labile factor, but calcium is not needed for 
this complex. The nonessentiality of calcium in 
this reaction was further supported by our present 
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studies. When labile factor was added to throm))o- 
plastin along with Ca“ and saline, the sediment, 
although biologically active, contained only 4-5% 
of the radioactivity. On the other hand, if both 
labile and stable factors were added to the throm- 
boplastin, the sediment again contained 30-40% 
of the radioactivity. 


1395. Relation of sodium chloride intake to 
essential hypertension in humans. LEwis K. 
Dau AND Rosert A. Love.* Med. Dept. Brook- 
haven Nat. Lab. Upton, N. Y. 

Common to true human primitives, differing 
widely in environment, is both their low incidence 
of essential hypertension (EHT) and a low sodium 
chloride (salt) intake. The possible relationship 
between salt and EHT was explored after finding 
among 28 consecutive patients with EHT only one 
(a female of 63 with mild hypertension) who had 
never added salt to her food. During the past 
year, members of the BNL staff reporting to one 
physician for annual physical examination were 
classified by their salt intake as follows: I, those 
who denied ever having used salt at the table; II, 
those who tasted, then added salt as indicated; 
III, those who always added salt before tasting 
food. Evidence suggests that I ate about 3 gm., 
III, 15 or more gm. of salt/day. Correlations have 
been made between salt intake and incidence of 
hypertension among the 448 consecutive patients 
so studied, of whom 55, 186 and 207 fell into I, il 
and III, respectively. Sex distribution and mean 
age were similar in all groups. No hypertensives 
were in I, 12 in II and 20 in III. The numbers are 
too small for final interpretation, but calculations 
indicate that this distribution among the 3 groups 
would be due to chance only once in 20 times and 
that lack of hypertension in group I would occur 
randomly but once in 40 times. Both figures are 
sufficiently significant to warrant further investi- 
gation. The present working hypothesis is that a 
certain level of dietary salt is necessary for the 
development of essential hypertension. 


1396. Thrombocytopenia in rabbits treated 
with polyvinyl pyrrolidone (PVP). I< "AEL 
DavipsoHN AND Kurt StTern.* Dept. 0° Pa- 
thology, Chicago Med. School and Mount -sinat 
Med. Research Fndn., Chicago, Ill. 

In the course of studies on biologic effe: s of 
PVP it was noted that venepuncture wour's in 
rabbits injected repeatedly with PVP cont: \ued 
to bleed for excessively long periods. ‘his 
prompted investigation of the cause of this »he- 
nomenon which disclosed that after admin: tra- 
tion of from 3-6 subcutaneous or intravenou~ in- 
jections of a 3.5% solution of PVP (0.35 gm kg), 
there was a considerable drop in platelets anc pro- 
longation of bleeding time. Coagulation time ‘Lee 
and White) and one-stage prothrombin time ‘vere 
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ot significantly affected. PVP of higher molecu- 
‘ar weight (K 90) was more effective in producing 
hrombocytopenia than PVP of lower molecular 
-eight (K 33). The change was reversible, with 
,-turn to normal values occurring, as a rule, within 
| om 2-3 weeks after cessation of PVP injections. 
‘he weight and general health of the rabbits were 
not impaired. Plasma levels of PVP were deter- 
mined in order to study possible relationship be- 
tween concentrations of PVP in blood and the 
trombocytopenia. Similar studies were conducted 
on splenectomized rabbits and histologic exami- 
nations of tissues were done in thrombocytopenic 
aud control animals. (Supported (in part) by a 
research grant from the Natl. Cancer Inst. 
(C1113), PHS.) 


1397. Specialized mitochondria in Coryne- 
bacterium diphtheriae. JoHN C. Davis* 
AND Stuart Mupp. Dept. of Microbiology, 
School of Medicine, Univ. of Pennsylvania, 
Philadelphia. 

Cytoplasmic granules in Corynebacterium diph- 
theriae (including the metachromatic granules as 
shown by Tronnier) are shown to be clearly 
differentiable from nuclei. The nuclei stain by 
Feulgen and DeLamater nucleal stains. The 
cytoplasmic granules (mitochondria) stain with 
Janus green B, neo- and blue tetrazolium and 
Sudan black B, are often numerous and have a 
noticeable size range, the larger granules being 
usually polar and the smaller granules peripheral. 
Metachromatic granules have distinct properties 
in that they show a limited number (usually 
2/cell), restricted location (usually polar or ad- 
jacent to central nuclei), and may be present or 
absent in the cell depending upon cultural condi- 
tions. Redox activity is frequently but not in- 
variably associated with metachromatic granules 
as showing using neo- or blue tetrazolium and 
Janus green B vital staining, and may reside only 
in immediately adjacent granules. Our results 
accord with those of numerous yeast investiga- 
tions and that of Ebel’s work as well as with the 
ideas of Winkler and Macary who consider meta- 
chromatic material as metaphosphate. We tenta- 
tively interpret the granules containing meta- 
phosphates as energy accumulators in the sense 
that arginine and creatine phosphates are ac- 
cuinulators in invertebrate and vertebrate muscle. 


13°3. Hematological findings in dogs injected 
vith graded doses of plutonium and 
iadium. JEAN H. DovuguHerty, PAnit 
‘SEYANONDA AND J. Horner (introduced by 
“4IELDS WARREN). Radiobiology Lab., Univ. of 
tah, Salt Lake City. 
‘he hematological effects of graded amounts of 
pl’. onium and radium administered intravenously 
in single dose to adult beagles were studied for 
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1 yr. Comparison of effects of radium and plu- 
tonium on hematopoiesis assumes importance 
since these substances deposit differently in bone. 
The animals received 0.014, 0.086, 0.27, 0.81 and 
2.5 me/kg as a retained dose. No significant 
alterations were found in animals receiving the 2 
lowest doses of plutonium or radium. A transient 
depression of WBC, due solely to a fall in hetero- 
phils, occurred within 3 wk.—-2 mon. after adminis- 
tration of 0.27 ywe/kg of either radioisotope. 
Animals given 0.81 ue/kg of plutonium showed a 
moderate leukopenia within 1-2 wk. due to a de- 
crease in heterophils, eosinophils and monocytes 
and a slight thrombocytopenia at 3 wk. which 
disappeared by 2 mon. The WBC rose slowly after 
3 mon. with subnormal values persisting through- 
out the year. Animals given this amount of radium 
demonstrated similar changes but tended to have 
lower lymphocyte levels. The highest dose of 
plutonium and radium produced a depression in 
all formed elements. Leukopenia was maximal 
during the first 3 mon., thromocytopenia was 
present from 3 wk.-l mon. and anemia from 
approximately 3-6 mon. The radium animal 
showed a more pronounced lymphopenia. Morpho- 
logical alterations in heterophils and lymphocytes 
and bone marrow findings in higher dose level 
dogs will be described. These preliminary studies 
indicate similar effects of comparable doses of 
radium and plutonium with a greater effect of 
radium on lymphocytes. 


1399. Growth of exoerythrocytic forms of 
Plasmodium gallinaceium in_ epithelial 
cells in tissue culture. I. N. Dustin. Div. of 
Pathology and Bacteriology, Univ. of Tennessee, 
Memphis, and Armed Forces Inst. of Pathelogy, 
Washington, D. C. 

Exoerythrocytic forms of Plasmodium gal- 
linaceum in all stages of development have been 
seen in hepatic and pulmonary epithelium grown 
in tissue culture. This is in contrast to the results 
of previous tissue culture studies and of in vivo 
experiments in which such parasites have been 
found only in mesenchymal elements such as 
macrophages, fibroblasts and endothelial cells. 
There is presumptive evidence that the parasites 
had undergone complete development within the 
epithelial cells for at least 2 and perhaps as many 
as 4 complete cycles in vitro. These observations 
indicate that there is a greater range of host cell- 
types for exoerythrocytic forms than has been 
previously recognized. 


1400. Human vs. experimental rat cirrhosis. 
Hans Exras* anp Hans Popper. Hektoen Inst. 
for Med. Research, Cook County Hosp. and Dept. 
of Anatomy, Chicago Med. School, Chicago, Ill. 
The applications of experiences in experimental 

cirrhosis to humans require evaluation of simi- 
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larity of morphogenesis. Examples of experimental 
cirrhosis were studied by three-dimensional re- 
construction and statistico-geometrical analysis. 
In rat cirrhosis following fatty metamorphosis 
(nutritional or carbon tetrachloride) septa form 
following collapse of fatty cysts in lobular centers 
and in areas around larger portal triads (receiving 
blood not directly from portal fields) and dissect 
the lobules as Hartroft described. Stress fissures 
with subsequent membrane formation due to 
uneven parenchymal expansion caused by irregu- 
lar fat deposition and regeneration play a lesser 
role though they occur especially in chronic 
carbon tetrachloride intoxication and without fat 
in ethionine intoxication with choline treatment. 
In contrast, in humans periportal areas receive 
portal blood directly and formation of dissecting 
septa results rather from stress fissures and 
membrane formation after inflammation and 
necrosis due to infections. While in rats perma- 
nency of fat deposition causes cirrhosis, in humans 
variation in hepatic morphology in time and space 
and infection appear more important than the 
fatty metamorphosis itself. Similar to the human 
counterpart, septa formation following mem- 
branosis occurs in cirrhosis from central (bromo- 
benzene) or peripheral (allyl formate) necrosis 
while trabecles form in pericholangiolitis due to 
ethionine and septa develop only late. Of the 2 
processes characteristic for human cirrhosis, the 
compression of hepatic veins by regenerating 
nodules occurs equally in rats while the central 
necrosis due to porto-hepatic venous anastomoses 
is less conspicuous since the pericentral sinusoids 
are easily drained in rats while in man, scarcity 
of sinusoids piercing the hepatic branches pro- 
duces a throttle mechanism facilitating central 
stasis and necrosis. 


1401. Pancreatic protein synthesis in experi- 
mental pancreatitis. EMMANUEL FARBER, H. 
SripRANSKy* AND E. D. KiLBourne.* Depts. of 
Pathology, Biochemistry and Medicine, Tulane 
Univ. School of Medicine, New Orleans, La. 

It was previously found that the intraperitoneal 
administration of pi-ethionine produces pan- 
creatic acinar degeneration in male and female 
rats. Since ethionine inhibits amino acid incorpo- 
ration into protein in the liver, it was suggested 
that ethionine may act on the pancreas in a similar 
fashion by inhibiting protein synthesis. Studies 
were therefore carried out to test this possibility. 
Two in vivo methods of measuring protein synthe- 
sis were used: /) resynthesis of amylase and the 
pro-proteclytic enzymes (trypsinogen plus chymo- 
trypsinogens) after depletion of the pancreas of 
these enzymes by carbamylcholine, and 2) extent 
of incorporation of radioactive amino acids into 
total pancreatic protein. By both methods, it has 
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been found that within 5-7 hr. after ethionine 
administration, there is no detectable effect on 
protein synthesis. At 24 and 48 hr. after ethionine 
injection, enzyme synthesis is greater in ethionine 
treated rats than in controls, the increment being 
from 50-75%. At 24 hr., there also appears to be 
an accelerated incorporation of labeled amino 
acids into total pancreatic protein. Thus, by both 
methods, protein synthesis in the pancreas appears 
to be increased rather than decreased following 
ethionine administration. A similar increase in 
protein synthesis in the pancreas has been found 
in preliminary experiments with Coxsackie virus 
infection in mice. This virus produces pancreatic 
acinar degeneration closely resembling that seen 
with ethionine. These changes in protein synthe- 
sis, although opposite to the expected effects, may 
have important implications in explaining the 
pathogenesis of pancreatitis. 


1402. Occurrence and nature of cytoplasmic 
liver cell inclusions following hepatic 
arterialization in the dog. EpwIn R. FISHER 
AND BERNARD FIsHER (introduced by R. D. 
Liturz). Natl. Insts. of Health, Bethesda, Md., 
and Dept. of Surgery, Univ. of Pittsburgh, Pitts- 
burgh, Pa. 

During the course of investigation of the effects 
of hepatic arterialization in the dog distinctive 
cytoplasmic inclusions were noted in the hepatic 
parenchymal cells of 5 of 14 arterialized animals 
studied. No similar changes were observed in 5 
arterialized and partially hepatectomized, 5 
partially hepatectomized, 5 partially hepat- 
ectomized with Eck fistula and numerous control 
animals. In tissue sections stained with hema- 
toxylin and eosin the inclusions appeared as 
acidophilic, non-refractile spherules 2-20 » in 
diameter frequently surrounded by an optically 
clear halo. They occurred singly or in groups 
without definite geometric pattern in otherwise 
normal appearing cells. In one instance they \ 
found in moderate numbers 8 hr. after arteria!iz 
tion and in the remaining 4 livers at 25-36 d.ys, 
although tissue was studied at varying inter: als. 
The results of many histologic and histochemical 
methods revealed no relationship to hepatic <ell 
glycogen or lipid content. A protein moiety \vas 
evident from their pronounced affinity for cid 
dyes, positive Millon and ninhydrin-Schiff re- 
actions as well as positive diazo coupling « ter 
exclusion of other non-protein reactive substai: '€s. 
In addition, the inclusions were peracetic acid ind 
periodic acid-Schiff positive. The former proce: ure 
indicated in the light of negative myelin and | pid 
extraction procedures and lack of sudanophili. an 
unsaturated, probably non-lipid, portion. In- 
vestigation of the nature of the periodic »:id- 
Schiff reaction resulted in the.possibility thet it 
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vas due to epoxidation of the unsaturated com- 
ound. It would appear that the inclusions repre- 
-ent an unsaturated, probably non-lipid, com- 
ound protein complex. No relationship to 


aorbidity or mortality could be discerned. 


:403. Therapeutic efficacy of sulfonamides 
and aureomycin in acute murine _ toxo- 
plasmosis as measured by the development 
of chronicity and by cure with and without 
presence of antibody. J. K. FRENKEL. Dept. 
of Pathology and Oncology, Univ. of Kansas 
Med. School, Kansas City, and Rocky Mountain 
Lab., Hamilton, Mont. 

Swiss mice were infected with 100,000, 1,000 and 
10 LDs59 ascites containing either the RH or the CJ 
strain of toxoplasma. All 72 untreated mice died 
within 11 days after infection. Other mice were 
treated for 15 days after infection with a sulfa- 
diazine-merazine mixture 60 mg % in water, or 
with aureomycin 200 mg % in food. After 60 days, 
each survivor was bled for antibody and half its 
brain and spleen were subinoculated to test for 
chronic infection. In the treated groups of stated 
numbers, percentage figures for 1) mortality, 2) 
chronicity, 3) freedom from detectable infection 
were as follows: ‘ 
@)- @ 

#18 RH, sulfonamides 37%, 19%, 44%. 
#36 CJ, sulfonamides 8%, 17%, 75%. 
#36 CJ, aureomycin 61%, 36%, 3%. 
#36 RH, aureomycin 97%, — , 3%. 

Sulfonamide treatment was more effective than 

aureomycin therapy. RH infection appeared less 

responsive to treatment than CJ. Mice with 
chronic toxoplasmosis showed reciprocal dye test 
antibody titers between 1,000 and 500,000 (median 

32,000); only 4/31 mice had titers of 256, 2,048, 

8,000 and 32,000, believed to be due to infection 

that had persisted for some time; 16/31 mice had 

titers of 4, 8, 16, 32, presumably due to abortive 
infection or antigenic stimulus of the inoculum; 

11/31 mice had no measurable antibodies, proba- 

bly indicating complete inhibition of the infectious 

agent. 


1104. Growth reactions of the cheek mucosa 
in the female rat during estrous cycle and 
after estrogen administration. SEYMOUR 
GELFANT (introduced by D. Murray ANGE- 
vINE). Dept. of Pathology, Univ. of Wisconsin 
led. School, Madison.’ 

Che growth reactions of a nonsexual tissue, the 
cheek mucosa, were studied during the estrous 
\cle and after various degrees of estrogen stimu- 
‘ ion and were compared with the reactions of 
vaginal mucosa. The cheek mucosa was 
osen as a nonsexual tissue to be studied because 
its histological similarities to the vaginal 
).cosa. As the growth reactions of the vagina 
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were compared with those of the cheek, the sexual 
tissue served as a reference point for evaluating 
the reactions of the nonsexual tissue. Groups of 
adult female rats were sacrificed during each stage 
of the estrous cycle and after varying degrees of 
estrogen stimulation. Growth activity was studied 
histologically by determining the _ thickness, 
number of cell layers and number cf mitoses in 
both vaginal and cheek mucosae. The growth 
pattern of the cheek paralleled that of the vagina 
under all circumstances. It showed comparable 
changes during the estrous cycle and responded to 
estrogen stimulation in the same manner as the 
vagina. By demonstrating that a nonsexual tissue 
responds to estrogen in the same way as a sexual 
tissue, this study shows that the action of estrogen 
is not confined to the ‘target organs’ of the female 
reproductive tract. Thus attention is directed to 
the general role of estrogen within the body. The 
high degree of sensitivity of the cheek mucosa to 
estrogen stimulation makes this tissue a promising 
one for future endocrinological studies in the rat. 


1405. Virus survival at low temperatures. 
DonaLp GREIFF* AND HENRY PINKERTON. 
Dept. of Biology and Pathology, St. Louis Univ., 
St. Louis, Mo. 

Using influenza virus suspensions, the effects on 
the infectivity titres of 1) speed of cooling 2) 
storage for 3 wk. in the frozen state, and 3) tem- 
perature changes while in the frozen state, were 
determined. The initial temperatures were 20°C 
or 0°C; the final, —10, —20, —30, —40, —60, —80 
or —190°C. Rapid cooling was obtained by placing 
0.1 ml of virus suspension in previously cooled 
test tubes; slow cooling by placing the same 
volume in test tubes at room temperature and then 
cooling the entire mass. Suspensions rapidly 
cooled to —40°C or lower and thawed 10 min. 
later at room temperature, showed no significant 
loss of titre, but suspensions rapidly cooled to 
—30, —20 or —10°C showed significant loss of 
titre. Slow cooling to —60° or higher resulted in 
definite loss. No significant changes in titre were 
found in frozen suspensions stored for 3 wk. at 
—40°C, but at higher temperatures there was 
definite loss in titre. This statement holds true 
regardless of the temperature to which the sus- 
pension was originally cooled. 


1406. Analysis of juvenile atherosclerosis. 
Oscar R. Grirrin,* Jack P. Strona* anp 
Russe.ut L. Hotman. Dept. of Pathology, Loui- 
siana State Univ. School of Medicine, Charity 
Hosp. of Louisiana, and Coroner’s Office of 
Orleans Parish, New Orleans, La. 

In pursurance of our belief that emphasis must 
be shifted from disease to lesions—and particu- 
larly to early, possibly reversible lesions—before 
real progress can be expected, we have analyzed 
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the aortae of 102 consecutive cases in the age 
group 1-17 years that came to autopsy in a large 
general hospital and have compared the lesions 
with those in a smaller group of aortae in the same 
age group obtained from the Coroner’s Office 
with the following results: 1) a comparison of the 
results obtained from the 2 sources indicated that 
the terminal illness had nothing to do with the 
presence or absence of aortic lesions. 2) Every 
case beyond the age of 3 yr. had one or more focal 
deposits of material which was visible on the 
intimal surface after staining with Sudan IV. 3) No 
typical pearly plaques were found in this age 
group. 4) Histochemical studies have confirmed 
previous work in that the first change appears to 
be an increase in the ground and cement sub- 
stances, acid mucopolysaccharide. Certain lipids 
appear to be essential for perpetuation of the 
lesion as a potential cause of disease. 5) The 
failure to find a single typical pearly plaque in 
this age group might indicate that a hormonal 
factor or a ‘cessation of growth’ factor must come 
into the picture before pearly plaques and disease 
ensue. (Aided by grants from The Life Insurance 
Med. Research Fund, the Natl. Heart Inst. and 
the T.ouisiana Heart Assoc.) 


1407. A simple multiple paper electrophoresis 
apparatus and its application in clinical 


chemistry. E. Putttp HALPERN AND V. TREsS- 

VILLE (introduced by C. Werss). Dept. of Labs., 

Albert Einstein Med. Center, Northern Div., 

Philadelphia, Pa. 

A simple, inexpensive paper electrophoresis 
apparatus has been developed. The apparatus is 
suitable for the separation of as many as 20 speci- 
mens simultaneously. The method has_ been 
applied to a variety of normal and pathological 
blood sera and hemoglobins, with a view to aiding 
the clinical diagnosis of certain disease states. 
The apparatus, method and interpretation of 
results will be discussed. (Supported by a grant 
from The Marks Fund.) 


1408. Contractions of skeletal muscle myo- 
fibrils by phase microscopy (motion 
picture). JoHn W. Harman. Dept. of Pa- 
thology, Univ. of Wisconsin Med. School, Madison. 
Homogenates of pigeon breast, rabbit psoas 

and rat diaphragm muscle in 0.1 m phosphate 

buffer contain isolated myofibrils and fibers which 
undergo several types of contraction observable 
with phase microscopy. Fortification of the sus- 
pension with ADP, DPN and magnesium and 
addition of an intermediate of the Kreb’s cycle 
preserve the fibrils in the relaxed state with the 
occurrence of spontaneous reversible rhythmical 
contractions over a period of 60-120 min. Such 
contractions are characterized by approximation 
of A segments towards the Z lines with obliteration 
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of the I segments and in relaxation there is simu! - 
taneous pulling away and subdivision of the A 
segments with appearance of the M bands. Subse- 
quently, the fibrils shorten irreversibly by 50-60% 
and assume a striated pattern similar to contrac- 
ture bands and correspond with the ‘delta’ state 
of Ramsey. This event is coincidental with sub- 
strate depletion and failure of oxidative phos- 
phorylation. Such exhausted or ‘delta’ fibrils 
undergo syneresis and further shrivel to 10% or 
less of the initial resting level when exposed to 
excess ATP and magnesium. All these phenomena 
are recordable cinematographically by phase 
microscopy at the natural rhythm using 16 frame 
exposures or may appear slowed by 32 or 64 
frames. 


1409. Combined procedures for virus inacti- 
vation in blood. F. W. Hartman, GERALD 
LoGrippo* anp A. R. Ketuy.* Labs. of Henry 
Ford Hosp., Detroit, Mich. 

The concentrations of virucidal chemical com- 
pounds which were found effective for the in- 
activation of test viruses in plasma were found 
inadequate for whole blood. Further, the larger 
concentrations of the chemical required for in- 
activation produced hemolysis. Multiple ap- 
proaches to the problem have been studied: /) 
chemical combinations below the hemolyzing 
level with nitrogen mustard, sulphur mustard, 
ethylene oxide, N-chloro-p-quinonimine, toludine 
blue and ultraviolet. 2) Chemical neutralization of 
the virucidal agent used in large concentrations, 
after the period of virus inactivation, on plasma 
and red cells. 3) Treatment of the red cells after 
concentration by removal of the interfering plasma 
followed by reconcentration of red cells and dis- 
card of sterilizing chemical solutions. 4) Treatment 
of large plasma volumes with diluted inactivating 
chemical in increased volumes and mixed con- 
tinuously, with subsequent precipitation of the 
plasma proteins and fractionation. 


1410. Dietary choline and the cardiovasc::lar 
system of rats. W. STANLEY HARTROFT »ND 
Grorce F. Buck.ey.* Banting and Best Dep. of 
Med. Research, Univ. of Toronto, Canada. 

We have already reported fatty and nec: tic 
cardiac changes in young, choline-deficient ts 
fed 25-35% lard (WiILGRAM AND Hartrort, 1'.»3). 
Comparable necrosis was observed earlier by 
Kesten, Salcedo and Stetten (1945) in cho’ ne- 
deficient rats fed 35% ethyl laurate. Our ani: als 
also developed lipoidosis of coronary arteries .nd 
aortas, frequently with grossly evident scle: sis 
in the latter. Under various conditions, coro: ‘ty 
arterial lesions have appeared in 22-90% of 
choline-deficient rats, but were absent in e: ual 
numbers of controls given 0.85% dietary ch« ine 
chloride. Males have been used almost exclusiv: ly, 
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ut similar changes occurred in choline-deficient 
‘emales. Animals with vascular lesions usually 
:xhibited hemorrhagic renal changes, but not 
invariably. Lesions associated with hyper- 
vitaminosis D (15,000-20,000 units daily in diet) in 
choline-deficient rats, were almost completely 
prevented by choline. Bilateral nephrectomy did 
not inerease the incidence of lesions in rats fed 
choline-deficient diets for 1 week before operation. 
Seventeen days was the briefest period in which 
grossly evident aortic sclerosis was found in a 
choline-deficient rat. Although renal damage and 
even obscure infections may not have been com- 
pletely excluded as etiologic factors, the evidence 
is clear that under these experimental conditions, 
choline supplements protected vessels. Dietary 
choline appears necessary to young rats for main- 
taining not only normal livers and kidneys, but 
also healthy hearts and arteries. (Aided by grants 
from Natl. Research Council of Canada and the 
Nutrition Fndn., Inc., U.S.A.) 


1411. Nephrotoxic nephritis in the rat pro- 
duced by duck antirat-kidney serum: I. 
Occurrence of a latent period. Marco W. 
Hasson* AND Beatrice C. SerGau. Dept. of 
Microbiology, College of Physicians and Suryeons, 
Columbia Univ., New York City. 

Numerous workers have shown that specific 
kidney antiserum prepared in chickens or ducks 
produces a delayed nephritis in rabbits, dogs and 
rats. In contrast, specific kidney antiserum pre- 
pared in rabbits produces an immediate nephritis 
in dogs and rats. The data presented here are de- 
rived from a series of studies undertaken to com- 
pare the nephritis in rats which follows injection 
of duck antirat-kidney serum with that which 
follows rabbit antirat-kidney serum. Two groups 
of ducks were immunized by different techniques. 
In group I a total of 19 gm. of rat kidney in a 20% 
saline suspension was injected intraperitoneally 
over a period of 6 mon. In group IJ the adjuvant 
technique of Freund was used in which a total of 
0.25 gm. of kidney mixed with Arlacel A, Bayol F 
and heat killed tubercle bacilli was injected intra- 
muscularly on 5 occasions over a period of 3 mon. 
Both sets of animals were exsanguinated 10 days 
aficr the last injection and the sera from each 
group were pooled. All 14 rats injected intra- 
venously with antisera derived from the group I 
du-ks developed immediate proteinuria, averag- 
ing 3.6 gm %. Thirteen of 16 rats injected intra- 
ve. ously with the antisera derived from group II 
du:ks developed proteinuria 4 to 12 days later, 
av. raging 1.8 gm %. Nephritis as evidenced by 
prv'einuria and nitrogen retention persisted 
th: ughout the period of observation, from 3-70 
das, in both groups of rats. Contrary to expecta- 
tio. the data indicate that some duck antirat- 
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kidney sera injected in rats initiate nephritis 
immediately. 


1412. Effects of graded doses of cortisone on 
experimental systemic moniliasis in ad- 
renalectomized mice. Doucias W. HI 1, 
Hersert E. Brown anv Louis P. GEBHARDT 
(introduced by M. M. Wintrose). Depts. of 
Bacteriology and Anatomy, Univ. of Utah College 
of Medicine, Salt Lake City. 

Male mice (CBA), 14-16 wk. of age, were bi- 
laterally adrenalectomized and infected by the 
intravenous route with a constant number of 
Candida albicans cells. This dose was previously 
determined to be a 14 day LDso plus 1 S.E. for 
adrenalectomized mice. The operated and in- 
fected mice were separated into groups of 40 
animals each and treated twice daily (subcutane- 
ous injection) with graded doses of cortisone 
acetate. Dosages employed were 0.001, 0.01, 0.1 
and 1.0 mg/20 gm mouse/day. Mortalities were 
recorded over a 14 day observation period. Ani- 
mals found dead were autopsied and touch-im- 
pression preparations made from the kidneys to 
determine infectivity. Moribund animals were 
sacrificed and tissues removed for sectioning. 
Duplicate tissue sections were stained by the 
routine Hematoxylin-Eosin and the Hotchkiss- 
McManus techniques. It was found that cortisone, 
in the range of 0.01 mg/day offered a significant 
degree of protection to this group of mice, as 
compared to the groups receiving no hormone 
(45% mortality) and 1.0 mg/day (92% mortality). 
The dose providing maximal protection was 
equivalent to that shown by others to be the 
optimal replacement (physiological) dose required 
to maintain adrenalectomized mice. It was found 
that cortisone in the doses used caused no ob- 
servable gross or microscopic differences in the 
size, numbers, or distribution of lesions caused by 
C. albicans in the moribund adrenalectomized 
mouse. Implications of these findings with respect 
to cortisone’s protective effect will be discussed. 


1413. Changes in the breast, liver and bile 
ducts of rats fed mixtures of 2-acetylamino- 
fluorene and 1,2,5,6-dibenzofluorene. W. T. 
Hiuu,* B. Rrece.,* P. SHuprx,* W. STancErR* 
AND W. B. WartMaNn. Depts. of Pathology and 
Chemistry, Northwestern Univ., Chicago, Ill. 

It is known that 1,2,5,6-dibenzofluorene may 
inhibit the action of certain carcinogens. The 
following experiment was performed to see if this 
compound might also inhibit the carcinogenic ac- 
tivity of 2-acetylaminofluorene. Three groups of 
20 young adult Sprague-Dawley rats, equally 
divided as to sex, were fed for 30 wk. a standard 
diet to which was added either 0.025% 2-acetyl- 
aminofluorene, 0.60% 1,2,5,6-dibenzofluorene or a 
mixture of them. All animals were maintained an 





432 FEDERATION. PROCEEDINGS 


additional 30 wk. on the standard diet and then 
sacrificed. In the group receiving 2-acetylamino- 
fluorene alone, 9 of 10 females developed breast 
adenomas. Neither cirrhosis nor liver tumors oc- 
curred. In the group receiving 1,2,5,6-dibenzo- 
fluorene alone no breast tumors occurred, but 3 of 
8 females had cirrhosis and 4 males and 4 females 
had a peculiar cystic dilatation of bile ducts. In 
the group receiving the mixture of both com- 
pounds no animals had breast tumors or cirrhosis. 
Three females showed cystic bile duct dilatation 
and 1 male and 1 female bile duct adenomas. 
These results indicate: 1) a definite sex factor was 
involved, breast tumors and cirrhosis having 
occurred only in females; 2) the development of 
breast tumors under the influence of 2-acetyl- 
aminofluorene was inhibited by the admixture of 
1,2,5,6-dibenzofluorene in the test diet; 3) a sug- 
gestion that the development of cirrhosis under 
the influence of 1,2,5,6-dibenzofluorene was in- 
hibited by the addition of 2-acetylaminofluorene; 
and 4) 1,2,5,6-dibenzofluorene may cause cystic 
dilatation of extrahepatic bile ducts. 


1414. Increased total body cholesterol in 
animals rendered hyperlipemic by means of 
intravenously injected surface active 
agents. Ropert L. Hirscu* aNnp AARON KELL- 
NER. Dept. of Pathology, New York Hosp., 
Cornell Med. Center, New York City. 

A striking lipemia is produced readily in ani- 
mals, while on a cholesterol-free diet, by the intra- 
venous injection of the surface active agents 
Tween 80 or Triton A20—(KELLNER, CORRELL, 
AND Lapp, J. Exper. Med., 93: 373, 1951). To learn 
whether this lipemia is due to mobilization of 
lipids from existing stores or whether to an in- 
creased synthesis or a decreased destruction of 
lipids, the total body cholesterol of mice given 
Triton A20 parenterally was determined. In a 
typical experiment 53 mice on a cholesterol-free 
diet were given a single intravenous injection of 
0.2 ee of 12.5% Triton A20 and sacrificed in groups 
at daily intervals thereafter. The total body 
cholesterol—determined on individual mice by 
means of the method of Schoenheimer and 
Breusch—was increased 18% (range 11-30% above 
control levels at 24 hr. and 36% (range 25-48%) at 
48 hr. and then returned gradually to base line 
levels by the 7th day, the changes in general 
paralleling those manifested by the blood cho- 
lesterol. In another experiment, 11 mice were each 
given 3 intravenous injections of Triton A20 at 2-3 
day intervals and were sacrificed 48 hr. after the 
last injection; the total body cholesterol rose an 
average of 70% (range 36-90%). From these 
findings it appears that the injection of Triton 
A20 into mice either increases the synthesis of 
cholesterol in the body or interferes with its 
degradation or excretion. 
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1415. Hepatic nucleic acids following acuie 
injury. J. HorrmMan, M. B. Himes, S. Lapan, 
R. Riszx1, A. W. PoLLIsTER AND J. Post (intro- 
duced by Irvine Graer). Research Service, 
Third (New York Univ.) Med. Div., Goldwater 
Memorial Hosp., and Dept. of Zoology, Columbia 
Univ., New York City. 

The serial changes in liver nucleic acids follow- 
ing a single intraperitoneal injection of carbon- 
tetrachloride have been investigated in male 
Wistar rats after 24, 48, 72, 96 and 120 hr. Tissues 
were studied by histochemical (Giemsa stain) 
cytochemical (spectrophotometry of Feulgen- 
stained nuclei) and chemical techniques. Measured 
spectrophotometrically, there is an increase in 
nuclear DNA during necrosis (24 hr.), although 
chemically there is no change in wet tissue content 
of DNA, RNA and nitrogen. With active mitosis 
(48 hr.) nuclear DNA and wet tissue DNA and 
RNA are maximally increased. Wet tissue nitrogen 
falls, reflecting a decline in fat free dry weight. 
During histological restitution (72-96 hr.), 
nuclear DNA and wet tissue DNA and RNA re- 
turn toward normal. Wet tissue nitrogen is lowest 
at 72 hr. At 120 hr., when cytoarchitecture is 
almost normal, nuclear DNA is still increased and 
wet tissue DNA, RNA and nitrogen are normal. 


1416. Disappearance rate of trypan blue as a 
measure of reticulo-endothelial activity. 
Howarp C. Hopps anp BENJAMIN T. WILiaAMs.* 
Dept. of Pathology, Univ. of Oklahoma Schocl of 
Medicine, Oklahoma City. 

Further studies of reticulo-endothelial junction 
(Federation Proc. 11: 426, 1952) have been done by 
direct measurement of the rate of disappearance of 
trypan blue from the circulating blood. Aqueous 
solutions of trypan blue containing 33 mg to 49 mg 
of the dye/kg bodyweight were injected intra- 
venously into rabbits: 1) as a single dose, 2) in 
divided doses at 7144-15 min. intervals for as ‘ong 
as 90 min. and 3) at a constant rate over periods 
as long as 83 min. Blood samples were take) at 
intervals as frequent as 2144 min. and the convcen- 
tration of dye determined spectrophotometric: lly. 
Under these various conditions, disappearan:: of 
the dye occurred at relatively constant rates | "om 
the time of Ist injection of dye during pe: ods 
extending as long as 40-60 min. after the ‘ast 
injection of dye. 


1417. Effect of growth hormone on con: 
trations of certain biochemical substa:: 
in developing chick embryo and relatic 
mitotic activity. Kuanc-Mer Hsten,* T: % 
Yur Wana* anp Herman T. BLUMENT'( 
Dept. of Research, Div. of Lab., Jewish H 
St. Louis, Mo. 

The authors have previously reported on 
effects of pituitary growth hormone on glu 
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ond nucleic acid metabolism in the chick embryo 
curing the last half of the development period. 
‘he present report correlates the previous findings 
«long with new biochemical data on lipid, mineral 
sod water metabolism with mitotic activity. 
(:.rowth hormone increases mitotic activity in 
parenchymal organs and bone with a maximum 
period of cell division between the 16th and 18th 
days. This correlates well with increased concen- 
trations of nucleic acids and with diminished 
concentrations of certain lipids. Data on water 
aud mineral content, particularly sodium and 
potassium, are important insofar as they permit 
conclusions as to whether changes in concentra- 
tion are brought about by shifts in water content or 
by actual increase or decrease in nucleic acids and 
fats. The data will be discussed with regard to the 
relation of certain biochemical substances to cell 
division. 

1418. Influence of mucic acid salt deposition 
in renal tubules upon renal hypertrophy. 
RussELL 8. JONES AND YOLANDE CARTER.* 
Dept. of Pathology, Univ. of Oregon Med. School, 
Portland. 

Under certain conditions in the guinea pig the 
relatively insoluble salt, ammonium mucate, in- 
jected subcutaneously as a suspension, will be 
precipitated as crystals in the renal tubules. This 
finding has been applied to the rat in a study of 
renal hypertrophy following unilateral nephrec- 
tomy. Young rats injected each day with 25 mg of 
salt suspended in 0.5% methyl cellulose have no 
appreciable renal tubular deposition of the salt 
and no disturbance in growth or in renal to body 
weight ratio. In experiments with hypertrophy of 
the remaining kidney after unilateral nephrec- 
tomy, the ammonium mucate administration was 
initiated before, during and after nephrectomy. 
The animals were observed up to 5 wk. Blood 
urea nitrogen determinations by the 1-Pheny]-1, 2- 
propanedione-2-oxime (alpha  isonitrosopropi- 
ophenone) technique were performed every 3 days. 
The blood urea nitrogen was appreciably elevated 
in the groups receiving the ammonium mucate 
prior to and beginning with nephrectomy. While 
nonoperated controls were unaffected by the 
ammonium mucate, up to 50% of the nephrecto- 
mized animals receiving this salt will die within 3 
wk. This is often associated with edema, diminu- 
ticn in skeletal musculature and an elevated blood 
urea nitrogen. The criterion for hypertrophy was 
the increase in renal weight compared to body 
we ght at beginning and termination of experi- 
ment. The ammonium: mucate tends to diminish 
th: rate of renal hypertrophy and is most effective 
duing the phase of greatest response—that is, 
Wi‘ lin the first few days after nephrectomy. 


M4|). Antagonism of fresh fat to the toxic 


eifeets of rancid cottonseed oil. Hans 
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Kaunitz, CHarues A. SLANETZ* AND RuTH 

ELLEN Jounson. Dept. of Pathology, Inst. for 

Research in Animal Diseases, College of Physi- 

cians and Surgeons, Columbia Univ., New York 

City. 

The inclusion of 20% cottonseed oil oxidized by 
heating to 90°C and aeration for 50 hr. in a highly 
purified rat diet led to immediate weight loss and 
death of the rats within 3 wk. This was not due 
to vitamin destruction because all known factors 
were fed separately. The toxicity corresponded 
roughly to the level of oil fed and its degree of 
oxidation. This action of oxidized cottonseed oil 
sharply differed from that of oxidized lard, which 
produced only mild growth inhibition even after 
300 hr. of heating and aeration. The effect of the 
oxidized cottonseed oil could be partly nullified by 
the simultaneous inclusion in the diet of fresh 
cottonseed oil. The survival rate of rats receiving 
oxidized plus fresh cottonseed oil was signifi- 
cantly increased compared to those receiving only 
the oxidized material. This was found in paired 
feeding experiments in which the daily intakes in 
calories, protein and oxidized fat were identical 
for the paired rats. The hypothesis is suggested 
that the oxidation of cottonseed oil leads to the 
formation of analogues of normal fat derivatives. 
The analogues thus formed may competitively 
inhibit the utilization of the normal metabolites. 


1420. Enhancement of growth of lympho- 
sarcoma transplants in riboflavin-deficient 
rats by low protein feeding. Hans Kaunitz, 
Cuar.es A. SLANETZ* AND HERBERT C.STOERK. 
Dept. of Pathology and Inst. for Research in 
Animal Diseases. Columbia Univ., New York 
City and Merck Inst. for Therapeutic Research, 
Rahway, N. J. 

It was found previously that the riboflavin 
deficiency state in rats was aggravated by high 
(74%) protein diets but failed to appear with low 
(5%) protein rations. In view of the mutual limita- 
tion of riboflavin and protein, it seemed interest- 
ing to study the growth of Murphy lymphosarcoma 
in riboflavin-deficient rats on high- and low- 
protein diets. 320 albino rats, inoculated with 
lymphosarcoma at 30 days, were divided into 
groups receiving 5, 30 and 74% dietary casein. 
Each group was divided into 4 sub-groups, 2 re- 
ceiving galactoflavin with and without riboflavin, 
1 receiving no riboflavin supplement, and the 4th 
serving as the riboflavin-high controls. Two 
weeks after sarcoma cell transplantation, the 
tumor growth was retarded on the low-riboflavin, 
30% protein ration and on the low-protein, high- 
riboflavin diet. No additional depression was pro- 
duced by riboflavin-deficient diets with high or low 
protein content. No tumors were palpable 2 weeks 
after inoculation when galactoflavin was adminis- 
tered with riboflavin-low diets containing 30 and 
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74% protein. In contrast, the tumor growth on 
protein-low diets with and without riboflavin 
supplements was not influenced by galactoflavin 
administration. It has been shown that, in the 
suppression of tumor transplants in riboflavin 
deficiency, immunity represents an important 
factor. Diminished immunity due to protein de- 
ficiency and reduced riboflavin requirements on 
low protein intake may explain the present 
observations. 


1421. Toxicity of B-propiolactone degradation 
products in the dog and man. A. R. KE.tiy,* 
C. E. Rupe,* James J. Tazuma* anv F. W. 
Hartman. Dept. of Labs. Henry Ford Hosp. 
Detroit, Mich. 

The virucidal effectiveness and low toxicity of 
B-propiolactone (1) in plasma were reported 
previously (1951-53) by this laboratory. Because 
of possible potentialities as a sterilizing agent for 
plasma or biologicals, the toxicity evaluation of 
(1) and its degradation products has beenextended 
to include 5 animal species. This report deals pri- 
marily with results obtained in dog and man. 
Dogs received 20 daily i.v. infusions of homologous 
plasma treated with 6 gm/1 (2-3 X the effective 
virucidal concentration) of (1). Daily dosages were 
equivalent to 500 cc transfusions of plasma in man. 
EKG, hemogram, body-weight, liver and kidney 
function and tissue histology were not adversely 
affected. Three-month-old puppies received daily 
(for 3 months) the human equivalent of 250 ce of 
plasma treated with 3.5 gm/l of (1). No toxic 
effects were noted and growth curves remained 
unaffected, as compared with litter mate controls 
receiving untreated plasma. Plasma treated with 
(1) has been used clinically at Henry Ford Hospi- 
tal for 244 years; 82 patients received 185 trans- 
fusions of plasma treated at concentrations of 1-2 
gm/l of (1), 12 patients received 27 transfusions 
at 2.5 gm/I, and 133 infusions treated at 3.5 gm/1 
were administered to 67 patients. Patient age 
ranged from 1 day-80 years. No clinical or labora- 
tory evidence of toxicity was observed and the 
incidence of resulting hepatitis was zero. Com- 
parative species toxicity of the purified degrada- 
tion products of (1) in plasma will be discussed 
as well as EKG, hematopoietic and blood electro- 
lyte effects, pathology produced, and excretion 
rate following massive dosages of these compounds 
in dogs. 


1422. Glomerulonephritis in inbred mice. 
ArtTHUR KrirRscHBAUM AND PaRKE H. SIMER.* 
Dept. of Anatomy, Univ. of Illinois, College of 
Medicine, Chicago. 

Glomerulonephritis was caused to appear pre- 
cociously in females of the NH strain of mice, and 
induced in males, which do not develop the dis- 
ease spontaneously (total incidence of 67% in both 
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sexes), by the periodic intravenous administration 
of streptolysin S (Blackmore type II) in horse 
serum. Although glomerulonephritis was induced 
in NH mice receiving horse serum alone, the inci- 
dence was lower than when it was the vehicle for 
streptolysin S. Edema and albuminuria have 
been consistent features of both the spontaneous 
and induced glomerular disease of NH mice. 
Morphologically the glomeruli are identical with 
those of human chronic glomerulonephritis as 
studied with periodic acid-Schiff and azocarmine 
methods. In the NH strain, but not in others 
(CBA, A, Balb/C) glomerular disease with associ- 
ated edema and albuminuria was induced by in- 
jections of ethyl urethane. Although glomerulo- 
nephritis does not occur spontaneously in Balb/C 
mice, the disease occured in 41% receiving 17 or 
more weekly injections of streptolysin S in horse 
serum. Strong A mice did not develop glomerulo- 
nephritis with similar treatment. When anti- 
mouse nephrotoxic serum which had been de- 
veloped in rabbits was given to NH, Balb/C or A 
mice, acute glomerulonephritis appeared in NH 
and Balb/C’s, but not in A’s. Almost all the 
glomeruli were histologically normal in acute 
nephrotoxic nephritis. Electron micrographs of 
glomeruli in the chronic disease show thickening 
of the basement membrane and alterations in 
processes which are attached to its external 
surface and are regularly arranged in normals. The 
cellular elements of the glomeruli are swollen and 
there is an increase in noncellular intereapillary 
material which does not exhibit the characteristic 
periodicity of collagen. 


1423. Influence of osmotic pressure on the 
morphology and atpase activity of skeletal 
muscle mitochondria. AMARA KiTIyakara*, 
AND JoHN W. Harman. Dept. of Pathology 
Univ. of Wisconsin Med. School, Madison. 

The mitochondria of the pigeon breast muscle 
were studied in the intact myofiber and «iter 
isolation by differential centrifugation. Normal 
and various degenerative forms were cou:ted 
differentially after the exposure of the isol:ted 
mitochondria to several experimental conditi 
In a sucrose medium the mitochondria beha\ | 
almost perfect osmometers in a statistical me | 
even when the osmotic pressure of the mediu " is 
below what is considered as isotonic level. 1) vi- 
ation from the regular osmometric patte! i 
induced by the presence of traces of Mg 
Ca++. When suspended in KCI solution, the 1. ‘0- 
chondria fail to exhibit a definite relation: hip 
with the osmotic pressure of the medium. Expo ire 
to a temperature of 30° causes degener:''ve 
swelling of the mitochondria. However, thermal 
swelling is different from osmotic swelling by ‘he 
fact that it can be prevented to a significint 
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iegree by the presence of tetrasodium ethylenedi- 
minetetraacetate. Neither type of swelling is 

ssociated with denaturation of hydrolysis of the 
:uitochondrial proteins. Hydrogen ion concen- 

‘ation of the medium has an influence particularly 
on the size of the mitochondria, whereas the shape 
i: relatively unaffected until the pH rises above 
4.0. Dephosphorylation of adenosine triphosphate 
Ly the mitochondria is partly regulated by mor- 
phology. The enzyme is firmly bound to the mito- 
chondria under hypo-osmotic conditions or 
mechanical fragmentation. 


1124. Effect of heparin on _ experimental 
nephritis in rabbits. JEROME KLEINERMAN 
(introduced by Tuomas D. Kinney). Depts. of 
Pathology, Cleveland City Hosp. and Western 
Reserve Univ., Cleveland, Ohio. 

Experimental nephritis was produced in rabbits 
by the injection of anti-rabbit kidney duck serum. 
Daily urine volumes were measured and semi- 
quantitative urinary protein analyses done. 
Heparin was administered in depot form (Pitkins’ 
Menstruum) containing 30-40 mg/cc. The daily 
dose was 60-80 mg. This dose was established in 
preliminary trials as that necessary to raise the 
clotting time to 60 min. Animals were divided into 
4 groups. Group A received depot heparin without 
nephrotoxic serum (NTS). Group B received NTS 
and depot heparin. The depot heparin was given 
prophylactically for 5 days prior to NTS. Group C 
received NTS plus a Pitkins Menstruum blank 
(that is, without heparin added). Group D re- 
ceived NTS and after the first trace of urinary 
protein was noted depot heparin was administered 
in the usual doses. Animals were sacrificed after 
15-30 days and histologic sections of kidneys 
studied. Group B, C and D showed a similar de- 
crease in urinary volume. The semiquantitative 
urinary protein excretion was markedly decreased 
in Group B in comparison with that of Groups C 
and D. The latter 2 groups were almost identical 
in urinary protein output. Group A put out no 
urinary protein. Histopathologic studies showed 
that the damage produced in Group B was mark- 
edly less than that seen in Groups C and D. Group 
A showed no histopathologic lesions. It is con- 
cluded that heparin, given in depot form in doses 
of (0-80 mg daily, markedly reduces the renal 
lesions produced by injection of nephrotoxic 
ser'im in rabbits. : 


142), Effect of cortisone on adrenalectomized 
h\pertensive rats. Simon Kowetsky. Inst. of 
‘ ithology, Western Reserve Univ. School of 
i edicine, Cleveland, Ohio. 
‘its made hypertensive by the method of renal 
ig: ion were subjected to bilateral adrenalectomy 
an’ then placed on a low salt diet supplemented 
by ortisone. This regime was entirely adequate to 
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maintain life. Even though the animals remained 
active there was marked progressive weight loss, 
deterioration, development of an unkempt state 
and increased susceptibility to infection. How- 
ever, the hypertensive state was definitely ag- 
gravated. The factors responsible for death were 
renal failure and infection. One effect of the cor- 
tisone was to promote healing of necrotizing 
vascular lesions associated with hypertension. 


1426. Factors leading to variation in concen- 
tration of nephrotoxic antigen(s) of glo- 
merular basement membranes. C. Kra- 
KOWER AND S. GREENSPON.* Dept. of Pathology, 
Univ. of Illinois, Chicago. 

Kidneys were obtained from dogs in instances at 
+10 wk. after the following operations: a) uni- 
lateral nephrectomy; b) unilateral nephrectomy + 
partial corticectomy of remaining kidney; c) uni- 
lateral ureteral ligation; d) unilateral renal 
arterial clamping; e) constriction of the inferior 
vena cava above the renal veins. Glomeruli were . 
isolated from each set of kidneys and sonically 
vibrated to obtain basement membrane. This was 
injected into 5, 5, 5 + 3 rabbits at levels of 2.5, 
5, 10 + 15 mg, resp., for each set. The antiserum 
from each rabbit was tested in dogs (1.5 ce/Ilb.) 
for the production of glomerulonephritis. Cor- 
rected for its content of non-nephrotoxic parietal 
capsules, normal basement membranes titered at 
5.5 mg (0.016 mg nitrogen); that of the com- 
pensatorily hypertrophied glomeruli in a, b, c, + d 
at 8-9 mg (0.03-0.06 mg N); and of the hydro- 
nephrotic + venacaval constricted glomeruli atless 
than 1.1 and 1.8 mg, resp. (<0.007 mg N). These 
results, together with studies of the distribution 
and concentration of nephrotoxic antigen(s) in 
neonatal canine glomeruli, suggest that the 
concentration of this natural antigen(s) varies 
with the chemical and structural reorganization of 
the basement membrane related to the tension 
placed upon it subject to hemodynamic factors. 
Tension is presumably less in compensatorily 
hypertrophied and neonatal glomeruli leading to 
reduction in nephrotoxic concentration, but 
greater with venous congestion operative in vena 
caval constriction and to an extent in hydro- 
nephrosis. Ischemia led to variable reduction in 
concentration. 


1427. Diuretic effect of Benemid on excretion 
of water, sodium and chloride in congestive 
heart failure. DANIEL KusHNER, ALVIN 
Dusin AND Davip Bronsky (introduced by 
Hans Popper). Hektoen Inst. for Med. Research, 
Cook County Hosp., Chicago, Til. 

The administration of Benemid to gouty and 
hypoparathyroid subjects is accompanied by 
water diuresis. The mechanism of this diuresis 
was studied in 10 edematous patients with con- 
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gestive failure without hepatic or renal disease. 
Following stabilization of weight and urinary out- 
put, a 48-hr. control period established mean 
24-hr. excretion of water, sodium, potassium and 
chloride. Benemid, 4 gm daily, was given on 3 
successive days. Concentrations of urinary and 
serum sodium chloride and potassium were deter- 
mined daily. In 8 patients, the mean increase in 
excretion of water was 1540 cc (range 460-2900 cc), 
of sodium 104 mEq (range 57-181 mEq), of chloride 
88 mEq (range 34-164 mEq) and of potassium 18 
mEq (range 10-34 mEq). The mean total weight 
loss was 8 lb. (4-14 lb.). Concomitant clinical im- 
provement was manifested by loss of edema and 
lowered venous pressure. Following the test 
period, weight remained stable or increased and 
the increment in electrolyte and water excretion 
diminished. In the remaining 2 patients, no 
diuresis or clinical improvement occurred. 
Benemid is known to act at the proximal renal 
tubule in its inhibition of tubular secretion of 
. certain substances (penicillin,  phenolsulfon- 
phthalein, para-aminohippuric acid and para- 
aminosalicylic acid), and tubular reabsorption of 
urate. Since excretion of water, sodium and 
chloride are also proximal tubular functions, it is 
postulated that Benemid enhances excretion of 
these substances by a mechanism of inhibition of 
their tubular reabsorption. 


1428. Changes in nuclear morphology and 
composition during rapid protein synthe- 
sis in rat livers during refeeding after 
starvation. ANNA Kane Larrp anp A. D. 
BaRTON (introduced by H. P. Ruscn). McArdle 
Memorial Lab., Univ. of Wisconsin, Madison. 

In a recent series of cell fractionations of livers 
of rats during starvation and subsequent refeeding 
(Proc. Am. Assoc. Cancer Res. 1: 31, 1953), it was 
shown that such livers lose about 50% of their 
protein and RNA in 6 days’ fast; these con- 
stituents are replaced rapidly during refeeding, 
reaching essentially normal levels in 7 days. 
During starvation the nuclear fraction lost less of 
its substance than did the other cell fractions, and 
during refeeding a sharp peak was observed in both 
protein and RNA of the nuclear fraction, to about 
twice the normal level, with a rapid return to 
normal. The cytoplasm as a whole during refeeding 
accumulated protein in a straight line fashion 
except for a sudden increase which corresponded 
exactly in quantity and timing with the loss of 
protein from the nuclear fraction mentioned 
above. Cytological study of the nuclei during these 
experiments showed that the mean nuclear volume 
followed the course of changes observed in nuclear 
protein, and that at the time when the protein of 
the nuclear fraction was at a maximum, the nuclei 
were large and round, with a smooth surface, while 
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at the time when the excess protein of the nuclear 
fraction was released to the cytoplasm the ma- 
jority of the nuclei were small and shriveled. 


1429. Prolonged persistence of homografts of 
skin from donor rats treated with cortisone 
or with nitrogen-mustard. ADRIAN LAMBERT* 
AND Herpert C. Stoerk. Dept. of Surgery, 
College of Physicians and Surgeons, Columbia 
Univ., New York City, and Merck Inst. for 
Therapeutic Research, Rahway, N. J. 

Previously it has been observed that measurable 
immunity to homologous tissue resulted from the 
injection of viable homologous cells. Similar cells 
from animals treated with x-ray, nitrogen-mus- 
tard or cortisone appeared to have lost their 
antigenic property. In the present experiments 
attempts were made to diminish the antigenicity 
of homografts of skin by treating the donors with 
cortisone or with nitrogen-mustard. Rectangular 
pieces of skin (2 x 3 em) in full thickness were 
taken from the back of black rats (Merck strain) 
and were grafted to the back of albino rats 
(Sprague-Dawley). Three groups of 10- donors 
each were used for the same number of recipient 
animals. The Ist group of donors were untreated, 
the 2nd received 5 mg of cortisone daily for 5 days 
preceding the transplant, while the 3rd group 
received a single injection of nitrogen-mustard 
(0.4 mg/kg) 48 hours before serving as donors. The 
skin grafts were attached with steel clips to the 
edges of the prepared defect. The animals were not 
bandaged, were placed in individual cages and 
treated daily with antibiotics throughout the 
period of observation. No other treatment was 
given recipient animals. All grafts eventually 
dried out and sloughed. In the control group, 
receiving skin from untreated donors, this occur- 
red within 2-7 days. Skin of cortisone treated rats 
persisted from 4-20 days, that of nitrogen-mus- 
tard injected donors from 4-22 days. 


1430. Changes in levels of antihemophilic 
factor (AHF) of normal and hemophilic dogs 
after transfusions. R.D. LANGDELL,* Rv BERT 
H. Waaner* anv K. M. Brinxuovus. Dc pt. of 
Pathology, Univ. of North Carolina, ( hapel 
Hill. 

In hemophilia the correction of the pro! nged 
clotting time and prothrombin utilization by 
transfusions is believed due to antihemo»hilic 
factor in the injected plasma. Little is | 10wn 
about the fate of AHF in the transfused | emo- 
philiac. Clotting times and prothrombin wi ‘liza- 
tion tests are sensitive to changes in AHF o ly at 
relatively low levels, about 0-1%. It has been 
shown with these methods that trace amou ts of 
AHF persist in the plasma for about 1 wk. after 
transfusions. Partial thromboplastin time» are 
sensitive to changes in AHF up to concentr::'ions 





Mare 


of al 
follo 
acew 
AHF 
assay 
AUF 
blooc 
With 
level; 
trate 
in he 
from 
Loss. 
120 n 
even! 
repla 
AHF 
given 
hemo; 


1431. 
erti 
in! 


ei 


cine 
As 
charac 
diseas 
This | 
ration 
dimer 
infra-1 
cally.’ 
sis in | 
chief « 
erysta, 
mately 
was ne 
among 
source. 
were ¢ 
bromic 
N—H ; 
disclos 
and ne 
betwee 
their re 
an anti 
hormal 
albu mi: 
gous ca 
the ab 
alburaiy 
same} 
simi! ir] 


1432 Q 
of El 


liver 


oo eS ae ee 


8 
D 
d 
e 
e 


Co ee ot 


March 1964 


of about 15%. Thus with this test AHF levels 
following transfusions can be followed more 
accurately. Quantitative determinations of plasma 
AUF levels were made with the one-stage AHF 
assay procedure (Federation Proc. 11: 420, 1952). 
AIF was administered in the form of normal whole 
blood, plasma or highly potent plasma fractions. 
With whole blood or plasma, only low to moderate 
levels of AHF were attained, while with concen- 
trated plasma fractions, high levels were reached 
in hemophilic dogs. AHF disappeared rapidly 
from the circulating plasma after transfusion. 
Loss of over 50% of injected AHF occurred within 
120 min. In some experiments disappearance was 
even more rapid. These data indicate that frequent 
replacement is required if significant levels of 
AHF are to be maintained. Disappearance of AHF 
given to normal dogs is compared with that in 
hemophilic animals. 


1431. Comparison of physico-chemical prop- 
erties of crystalline human serum albumin 
in neoplasia. 8. W. Lippincott, N. Ertksen,* 
C. T. O. Fone anp H. TuHorton.* Dept. of 
Pathology, Univ. of Washington School of Medi- 
cine, Seattle. 

A systematic study of the concentrations ,and 
characteristics of the serum proteins in neoplastic 
diseases is being carried out in this laboratory. 
This report deals with serum albumin prepa- 
rations purified by passage through the mercury 
dimer stage and analyzed electrophoretically, by 
infra-red absorption spectra and imunochemi- 
cally. The results showed 1) electrophoretic analy- 
sis in barbital buffer at px 8.6 indicated that the 
chief component migrated with the mobility of 
crystallized albumin and accounted for approxi- 
mately 90% of the total material present. There 
was no indication of any qualitative difference 
among the various albumins regardless of the 
source. 2) The infra-red spectra of the alubumins 
were obtained in the solid state in potassium 
bromide disks. Study of such linkages as the 
N—H and C=O stretching and bending in amides 
disclosed no essential differences in the normal 
and neoplastic serum albumins. 3) Cross reactions 
between normal and cancer albumin specimens and 
their respective antisera were investigated. When 
an anti-cancer albumin serum was absorbed with 
normal albumin until no precipitins for normal 
albumin remained, no precipitins for the homolo- 
gous cancer albumin antigen could be detected in 
the absorbed serum. Apparently the normal 
albu:nin prepared by this method contained the 
sam: immunochemical components as did the 
similxrly prepared cancer albumin specimen. 


1432. Quantitative relation between growth 
of Ehrlich ascites tumor and reduction of 
liver catalase activity. BALpuIN Luck AND 
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Mary Berwick.* Dept. of Pathology, Univ. of 

Pennsylvania School of Medicine, Philadelphia. 

It has been established for a large variety of 
transplanted neoplasms in rats and mice that any 
kind of cancer leads to reduction of liver catalase 
activity, and that such reduction is progressive 
with the growth of cancer. The mouse ascites 
tumors are favorable material for determining 
quantitatively the relation between growth of a 
highly malignant cancer and activity of liver 
catalase. With a strain of Ehrlich ascites tumor, it 
was found that on the average the cells double in 
number every 21.3 hr. Expressing liver catalase 
activity per 0.03 mg of liver nitrogen, the average 
reduction of catalase per doubling of cells in 
number was 9.4% of initial value. If, instead of 
numbers of cells the total volume of cells was 
taken as a criterion of growth, similar relations 
were found to hold. Quantitative correlation be- 
tween growth and catalase activity of liver was 
maintained for the first 6 days. After 6 days, how- 
ever, the ascites cells not only continue to grow as 
‘free’ cells but also tend to form solid masses, 
making further correlation between growth and 
liver catalase technically difficult. 


1433. Evaluation of two recently proposed 
methods of uretero-sigmoidostomy. N.S. R. 
Mautur (introduced by B&La Haurert). Sect. 
of Urology, Surgical Service, VA Hosp., Houston, 
Tex. 

Bilateral uretero-colostomy with attempted 
sphincter-formation by full-thickness cuff of wall 
of lower colon about terminal end of ureter 
(Mathison, 1953) was performed in 12 dogs. These 
were sacrificed after 1 wk. to several months when 
kidneys and anastomoses were photographed. 
These anastomoses were studied microscopically 
in Masson’s trichrome preparations to differ- 
entiate connective tissue from muscle. Slight to 
moderate hydronephrosis, observed in all animals, 
was attributed to overgrowth of connective tissue 
from submucosa of bowel or to muscular whorls 
from bowel-muscle at junction of bowel with 
ureter. The bulging connective tissue or muscle- 
whorls at the site of anastomosis was covered by a 
thin layer of urothelial cells that bridged the gap 
between urothelium and columnar epithelium of 
bowel. The surface, in places, was denuded of 
epithelium and the subjacent connective tissue 
was covered by fibrin and granulocytes. Simple 
pull-through uretero-colostomy (re-proposed by 
Colby & Kerr, 1951) was performed in 6 dogs and 
studied as above. The ureteral tip became de- 
detached from its suture-attachment to the in- 
testinal serosa after several days. Intraluminal 
portions of ureter became lined by an inflam- 
matory zone and then stenosed. By retraction and 
sloughing the ureteral tip became almost even with 
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the intestinal mucosa. Hydronephrosis tended to 
be greater in these dogs than in those of the first 
series. Full thickness end-to-side anastomosis was 
performed in 4 patients on 7 ureters and 1 ureter 
was anastomosed by Mathison’s method. The 
latter anastomosis resulted in moderate hydro- 
nephrosis, while in the others hydronephrosis was 
absent or slight. 


1434. Complexes of thromboplastin studied by 
one-stage methods. FranK D. MANN AND 
MarGARET Hurn.* Sect. of Clinical Pathology, 
Mayo Clinic and Mayo Fndn., Rochester, Minn. 
Complexes between thromboplastin and _ pro- 

thrombin conversion factors have been demon- 
strated by Flynn and Coon, using purified 
reagents. Dicumarol plasma is a satisfactory test- 
ing reagent for the prothrombin conversion factor 
termed ‘cothromboplastin,’ whereas aged plasma 
is satisfactory for the labile prothrombin conver- 
sion factor; in both instances, simple one-stage 
methods may be employed. The thromboplastin 
used in our study was the redispersed sediment 
obtained from centrifuging an extract of acetone- 
dehydrated rabbit brain at 20,000 g and discarding 
the supernate. When this readily sedimentable 
thrumboplastin was mixed with dilute aged human 
serum (to provide cothromboplastin) in the pres- 
ence of calcium and again centrifuged, the re- 
dispersed sediment showed greatly increased 
activity with Dicumarol plasma. When calcium 
was omitted, no increased activity appeared. 
When thromboplastin was mixed with adsorbed 
rabbit plasma (to provide labile factor) with or 
without calcium and again centrifuged, the re- 
dispersed sediment showed greatly increased 
activity with aged plasma. Thromboplastin active 
with aged Dicumarol plasma (deficient in both 
conversion factors) was prepared by combining 
the 2 foregoing procedures. Mixtures of thrombo- 
plastins treated individually with labile factor 
and cothromboplastin respectively, but not with 
both, showed little activity with aged Dicumarol 
plasma. Both conversion factors apparently must 
be combined on the same particle of thrombo- 
plastin. Thromboplastin so treated showed pro- 
nounced activity in converting prothrombin to 
thrombin, although the quantity of prothrombin 
conversion factors associated with the thrombo- 
plastin must have been extremely small. 


1435. Distribution of radiomanganese (Mn*) 
in tissues and cells of the rat. LAURENCE 8. 
MAYNARD AND GEORGE C. Corzias (introduced 
by L. K. Dan). Div. of Physiology, Med. Dept., 
Brookhaven Nat. Lab., Upton, N. Y. 

The distribution of intraperitoneally injected 
Mn*® among the organs of the rat was determined 
with time and inert carrier as variables. Confirm- 
ing other investigators, it was found that in terms 
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of total organ mass, the liver took up the largest 
percentage of unexcreted manganese—on the 
average approximately 30% of the injected dose. 
There was some individual variation in uptakes 
per gram of organ measured, with the liver and 
the pancreas alternating in the highest ranking. 
Adding inert carrier to the injected dose decreased 


“the uptake of Mn, but had little effect on the 


relative organ distribution. The organ distribu- 
tion of this metal suggested a ranking similar to 
that of mitochondria concentration. In order to 
ascertain what the intracellular distribution of 
injected Mn* is, the livers of treated rats were 
fractionated in 0.25 M sucrose according to 
Schneider and Hogeboom. Aliquots of each frac- 
tion were counted in an Nal (T1) scintillation 
counter. It was found that approximately two- 
thirds of the liver radioactivity was present in 
the mitochondrial and microsomal fractions, while 
little was found in the nuclear or soluble fractions. 
In terms of activity per micromole of tissue nitro- 
gen, the mitochondrial fraction showed over 300% 
as much activity as the whole liver homogenate. 
All the other fractions exhibited less activity than 
the unfractionated homogenate. Evidence aiding 
in an understanding of the metabolic and possible 
therapeutic significance of these results will be 
discussed. 


1436. Pathogenesis of bone lesions in rats fed 
sweet peas (Lathyrus odoratus). GrRALD 
F. McKay,* Josepn J. LAticH anp D. Murray 
ANGEVINE. Dept. of Pathology, Univ. of Wis- 
consin Med. School, Madison. 

Osteoporosis and bony deformities associated 
with a decrease in bone ash occur in lathyrism 
with an adequate dietary intake of calcium, phos- 
phorus and vitamins. In view of the known effect 
of diet on bone development, we wished to ‘eter- 
mine whether the defect could be attributed 
solely to a deficiency of calcium and phosp/:orus. 
Male rats weighing 40-50 gm. were fed « basic 
ration consisting of casein, Brewer’s veast, 
cerelose, Wesson salts, olive oil and vi‘ »mins 
supplemented by the toxic factor in one /{ the 
following: Lathyrus odoratus pea meal, a — ater- 
alcohol extract of pea meal or a crystalline e  ract. 
Forty-three rats were fed the toxic facte: from 
4-32 wk. Fifteen rats were fed the basic ation 
supplemented by water-alcohol extract« pea 
meal. Chemical analyses of the diets show | the 
calcium and phosphorus levels and ratio 0° be 
adequate. After 3-4 wk. x-rays revealed — ste0- 
porosis, kyphoscoliosis and exostosis of long ones 
as reported by other workers occurred in al! { the 
test animals and in none of the controls. Bo: + ash 
in 8 Lathyrus animals was decreased from 10% 
as compared with values observed in ¢ trol 
animals. Histological examination of long | ones 
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vealed an irregularity of structure of hyaline 

. rtilage at the epiphyseal line as well as faulty 

one formation in the cortex associated with 

p: riosteal fibrosis. These changes suggest a defect 

the cartilaginous matrix that results in an 
normal ossification of bone trabeculae. 


14:7. Pyrexin and its relation to a bacterial 
pyrogen. VALY MENKIN. Agnes Barr Chase 
‘ndn. for Cancer Research, Temple Univ. School 
of Medicine, Philadelphia, Pa. 

Pyrexin is a pyrogenic factor recovered from 
inflammatory exudates, especially from exudates 
at an acid pH. The presence of other pyrogenic 
factors in alkaline exudates is a distinct possi- 
bility. I have shown this to be the case with other 
factors both in alkaline and acid exudates. Toler- 
ance to pyrexin is not observed when doses ranging 
from 5-10 mg are employed. The recent observa- 
tions of Bennett and Beeson that tolerance to 
pyrexin is observed holds only for smaller doses 
(0.25 mg). Pyrexin is recovered in approximately 
1.2 to 9.8 mg per cc of exudate. The observations 
of an absence of tolerance with 5-10 mg of pyrexin 
does not therefore preclude that pyrexin may be 
primarily concerned as the cause of fever with 
inflammation. Pyrexin seems not referable to bac- 
terial contamination. Blood serum extracted by a 
similar method yields a nonpyrogenic product. 
The leucocytosis-promoting factor or necrosin 
properly extracted from exudates by using in part 
similar initial methods, are found nonpyrogenic. 
Pyrexin from alkaline exudates is usually inactive 
or weakly so. Tap water, used in the dialyzing 
procedure, distilled water, and saline are likewise 
inactive. Westphal’s bacterial pyrogen from B. coli 
(lipo-polysaccharide) injected intravenously in a 
rabbit yields within 15 min. a powerful pyrogenic 
factor in the euglobulin fraction of blood serum 
and also in the precipitate of that fraction cor- 
responding to pyrexin. The globulin fraction of 
that serum corresponding to the leukocytosis 
promoting factor of exudate fails or produces only 
an insignificant pyrogenic fraction. Pyrexin 
within 15 minutes after intravenous injection 
fails to induce any pyrogenic factor in the 
euglobulin fraction of the blood serum or in its 
precipitate portion. The latter observation sug- 
gests that the presence of the pyrogenic factor 
primarily in the pyrexin corresponding fraction 
of slood serum following the injection of the 
bac'crial pyrogen is not primarily due to con- 
tam nation by the pyrogen. It rather suggests that 
the bacterial pyrogen converts the euglobulin 
fraiion of blood serum to pyrexin. This 
reasonably explains the similarity in biological 
pro. erties of pyrexin and the bacterial pyrogen. 


\43). Measurement of basal metabolic rate 
from the urinary pigment/creatinine ratio. 
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Ferrin B. MoRELAND AND ARTHUR E. GuRGIOLO 
(introduced by B&La Hauprert). Dept. of Bio- 
chemistry, Baylor Univ. College of Medicine, and 
VA Hosp., Houston, Tex. 

Measurement of the basal metabolic rate by 
determination of the urinary excretion of pigment 
was proposed by Vorzimer, Cohen and Joskow. 
However, the method of calculating the pigment/ 
creatinine (P/C) ratio given by them was incom- 
plete for the P/C values they obtained. Subse- 
quently they clarified the calculation, but left a 
tenfold error in converting the percentage of 
transmission obtained on the Coleman to a ‘Klett 
reading’. Our calculation of basal metabolic 
rates using ‘Klett readings’ one-tenth those ob- 
tained by the formula cited, yielded reasonable 
values that corresponded to those of Vorzimer 
et al. In our hands determinations of BMR by 
P/C ratio did not agree as well with those calcu- 
lated from oxygen consumption as Vorzimer’s 
group reported. Taking the normal range as +15 
to —10, they found that the P/C measurement 
gave them BMR’s which agreed with the oxygen 
method in about four-fifths of the cases, leaving 
about 7% of the P/C values falsely low and about 
13% falsely high. In our series of 49 simultaneous 
pairs of determinations, we found about one-half 
of the P/C BMR’s correct and one-fourth each 
falsely higher or lower than the oxygen BMR’s. 
In 15 comparisons between uptake of I'*! and 
BMR calculated from the P/C ratio, again about 
half of the latter were in agreement with the 
former; the preponderance of disagreements were 
P/C results lower than would be indicated by the 
iodine uptake. . 


1439. An influence of age on transplantation 
of leukemia from inbred to non-inbred 
guinea pigs. E. M. Nave-. Natl. Cancer Inst., 
Bethesda, Md. 

Leukemias in guinea pigs were recently observed 
at the National Cancer Institute in a few highly 
inbred guinea pigs. The potential use of these 
leukemias for transplantation study has been 
limited by the fact that only small numbers of 
inbred guinea pigs are available for experimental 
work. An attempt was made therefore to trans- 
plant one of these, acute leukemia 2B, originating 
in the highly inbred Strain 2 guinea pig, to non- 
inbred stock guinea pigs. Each of 62 non-inbred 
stock guinea pigs, 3-7 days of age at the time of 
transplantation, died with clinical and morpho- 
logical evidence of leukemia after receiving an 
intraperitoneal injection of a brei prepared from 
the spleen of a leukemic donor. The percentage of 
positive transplants decreased sharply when 
1) the non-inbred recipient was over 7 days of age, 
2) when a dosage smaller than 14 ml of a 1:4 dilu- 
tion in Locke’s solution was used, and 3) when a 
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site other than the peritoneal cavity was used as 
the transplantation site. Transplants were com- 
pletely negative in non-inbred guinea pigs that 
were over 2 months of age at the time of 
transplantation. Positive transplants developed 
in all control Strain 2 guinea pigs of any age or 
with transplants at a variety of sites. A low im- 
mune response related both to the youth of the 
recipient and to the high endogenous section of 
hydrocortisone in this species may be factors 
pertinent to the observations reported. 


1440. Compound E and glycogen deposition in 
livers of normal and scorbutic guinea pigs. 
E. M. Napa anp A. 8S. Mutay.* Natl. Cancer 
Inst., Bethesda, Md. 

Previous studies have shown that there is no 
impairment in a) the urinary excretion of glyco- 
genic corticoids in acute scurvy in guinea pigs 
(NADEL AND SCHNEIDER, Endocrinology 51: 5, 
1952) or in b) the ability of the livers of scorbutic 
guinea pigs to degrade adrenocortical steroids 
(SCHNEIDER AND NADEL, unpublished). Thus the 
clinical signs of adrenocortical insufficiency said 
to accompany scurvy probably cannot be at- 
tributed either to an inability of a) the adrenal 
gland to produce corticoids or of 6) the liver to 
metabolically alter the architecture of adreno- 
cortical molecules. Studies were undertaken on 
the comparative abilities of normal, scorbutic 
and starved guinea pigs to deposit glycogen in 
order to ascertain whether an impairment of 
physiological utilization might nonetheless occur 
in scurvy. Starved, normal and scorbutic guinea 
pigs were given intraperitoneal injections of 
glucose or alanine, alone or in combination with 
Compound E and with or without supplements of 
ascorbic acid. Within 6 hr. after injection, normal 
and starved (6 days) animals in all series were 
able to deposit glycogen in their livers to a degree 
significantly greater than scorbutic animals 
similarly treated. In contrast to glucose or alanine, 
ascorbic acid given alone was not glycogenic. 
The evidence suggests that in late acute scurvy 
there is a decrease in the rate of formation of liver 
glycogen from precursors. This relative decrease 
may be attributable to a block in the 1) metabolic 
pathway from glucose to glycogen in the liver, a 
block in the 2) physiological utilization of glyco- 
genic adrenocortical hormones or their active 
metabolites, or both. 


1441. Life span of in vivo labeled transfused 
platelets. T. T. Ove, Jr.,* F. G. Tauscue* 
AND J. Furru. Biology Div., Oak Ridge Natl. 
Lab., Oak Ridge, Tenn. 

In vivo labeled platelets were obtained by in- 
jecting intravenously C™ formate or S** methio- 
nine into rats, exsanguinating the rats 22 hr. later, 
and isolating the platelets from the blood by 
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differential centrifugation. The platelets were 
washed once and resuspended in saline. This 
suspension (usually 2 cc having a platelet count 
of 1-2 million/mm*) was injected intravenously 
into recipient rats after an equal volume of blood 
had been removed. The recipients were ex- 
sanguinated 1-6 days following transfusion, the 
platelets were isolated, washed once, and platelet, 
plasma, and wash activities were determined using 
a gas flow counter. The total activity of the cir- 
culating platelets was estimated on the basis of 
the samples obtained and was expressed as a 
percentage of the activity injected. No activity 
was found in the platelet wash or the plasma of the 
recipients. One day following transfusion 40-50% 
of the injected activity was found in the circulat- 
ing platelets. The decline in activity was small 
between 1 and 2 days, followed by a more marked 
drop to 3% on the 5th day. Rapid removal from 
the circulation of damaged platelets is believed to 
be the fate of the majority of the platelets not 
initially accounted for. The subsequent decline 
is attributed to differences in ages of the trans- 
fused platelets and to mild injury. More sig- 
nificant is the survival of many platelets for 5 
days indicating a life span of about that duration. 


1442. Reducing sugar groups of mucins 
demonstrated histochemically by an alka- 
line tetrazolium method. A. G. E. PEARSE 
(introduced by J. F. A. McManus). Dept. of 
Pathology, Univ. of Alabama Med. Center, Bir- 
mingham. 

Alkaline hydrolysis of formalin-fixed tissue 
sections at pH 12.8 and 60°C in the presence of a 
variety of tetrazolium salts produces insoluble 
formazan dyes in 3 main classes of tissue com- 
ponents. 7) Cystine-containing; 2) lipid or lipo- 
fuscin-containing; 3) reducing-sugar containing. 
The mechanism and significance of this reaction 
remain far from clear but the 3 classes can be 
distinguished, to some extent, by means of com- 
plementary histochemical tests. The alk:line 
tetrazolium reaction may prove useful for the 
separation of melanins from lipofuscins and in 
the investigation of normal and abnormal mvcins 
and mucoproteins. 


1443. Influence of storage conditions on 
stability of antihemophilic factor (4/IF) 
of canine and human blood and pla-ma. 
Greorce D. Penicx* anp K. M. BRINKHOUS. 
Dept. of Pathology, Univ. of North Care'ina, 
Chapel Hill. 

Loss of antihemophilic activity in stored |)\ood 
and plasma has been recognized, but a wide rnge 
of results has been reported on the rate 0: de- 
terioration. Further, not much is known aout 
the influence of different conditions of storge 
on stability. Utilizing procedures for assay of 
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A‘ IF previously devised in this laboratory (Proc. 
Soc. Exper. Biol. & Med., 77: 294, 1951 and J. 
Lib. & Clin. Med., 41: 637, 1953), deterioration 
of this factor has been studied in canine and 
human blood stored under blood-bank conditions 
and in plasma stored for as long as 8 years. Specific 
variables that have been studied are temperature, 
surface, decalcifying agent and platelet level. 
Variation was observed in the initial levels of 
aclivity of human samples as contrasted with 
relatively constant values in canine plasma. In 
both species considerable variability in the rate 
of deterioration of individual samples was ob- 
served. Data are presented which show that the 
stability of antihemophilic activity is enhanced 
by the use of low temperatures, silicone surfaces 
and sodium citrate. The antihemophilic activity 
of citrated plasma is relatively stable for several 
months in the frozen stage (—20°C). Whole blood 
stored at 4°C retains considerable activity for 
several weeks. On the other hand, after storage of 
plasma at room temperature for 4 mo., no AHF 
was detected. Relatively rapid deterioration 
occurs on incubation at 37°C. 


1444. Specificity of an antineoplastic reaction 
induced in mice by carcinogenic com- 
pounds. Morris Po.uarp (introduced by R. 
H. Rrepon). Dept. of Preventive Medicine, Univ. 
of Texas, Med. Branch, Galveston. 

C;H mice were inoculated subcutaneously with 
20-methylcholanthrene, 3,4-benzpyrene, or 
1,2,5,6-dibenzanthracene and at weekly intervals 
thereafter individual spleens were processed for 
study. Spleen tissue explants were grown in roller 
tubes together with explants of tumor tissue in- 
duced by the above agents in homozygous mice. 
Observations made on such dual tissue cultures 
indicate that spleens taken from mice prior to the 
appearance of tumors inhibited the growth of 
tumor tissue, whereas, spleens from mice with 
tumors failed to inhibit the growth of tumor tissue. 
The latent period of carcinogenesis appears to 
coincide with the observed resistant stage. Car- 
cinogenesis, as here studied, is an immunological 
phenomenon with demonstrable chemical and 
genetic specificity. Spleens from mice inoculated 
2 wk. previously with methylcholanthrene, caused 
destruction of methylcholanthrene-induced tumor 
tissue from homozygous mice. This specific rela- 
tionship was demonstrated for tumors induced 
by benzpyrene and by' dibenzanthracene. The 
an'ineoplastic factor was first detected at 5 days 
after inoculation. When heterozygous mice were 
inoculated with one of the cardinogenic com- 
pounds, their spleens exerted no destructive effect 
on ‘he tumors from C;H mice. 


1415. Propagation of equine abortion virus in 
tissues of other animals. CHarLes C. 


AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 


44] 


RANDALL. Dept. of Pathology, Vanderbilt Univ., 

Nashville, Tenn. 

According to present data, the agent of virus 
abortion of horses is restricted in its host range. 
Other than the fetal horse, the hamster is the 
only host in which the virus has been cultured 
unequivocally (Dou. et al., Cornell Vet. 48: 551, 
1953). In the natural disease, infected cells of 
liver, spleen and lung contain intranuclear inclu- 
sions. Randall et al., (Am. J. Path. 29: 13 , 1953) 
have reported the in vitro cultivation of the virus 
in lung and spleen of the fetal horse by the Mait- 
land method. In the present study, utilizing the 
same technique, tissues from pig, cow, sheep, 
mouse, cat, hamster and guinea pig embryos, and 
day-old dog, hamster, rat and rabbit, were main- 
tained in flasks at 37°C. Following inoculation 
with virus prepared from infected fetal horse lung 
and after incubation from 3-4 days, representative 
tissues were fixed and stained with H & E. Intra- 
nuclear inclusions were arbitrarily used as an 
index of infection. Initially, inclusions were ob- 
served in embryonic cat and hamster, and day-old 
hamster, dog and rabbit. On serial passage these 
effects could only be reproduced in cat and em- 
bryonic hamster tissue; to date through the 16th 
(3 passages in kittens 24 hr. old or younger) and 
5th, respectively. The data show, including horse 
inoculation experiments, serological and _histo- 
logical evidence, that the virus of equine abortion 
has been propagated through 16 serial passages 
in cat tissue. (Aided by grant from Grayson 
Foundation.) 


1446. Influence of protein intake on tuber- 
culosis in guinea pigs and rats. H. L. 
Ratcuirre. Penrose Research Lab., Zoological 
Society and Dept. of Pathology, Univ. of Penn- 
sylvania School of Medicine, Philadelphia. 
Diets containing 5, 17 and 25% protein (casein 

with cystine and pulverized rolled oats) were fed 

to female rats and guinea pigs. Each guinea pig 
also received at least 25 mg of ascorbic acid and 
about 25 gm kale/day. After 6 wk. on the diets 
guinea pigs weighing about 600 gm were caused to 
inhale about 5 bacilli of the H37Rv strain (WELLS’ 
techniques, Am. J. Hyg. 47: 1 and 11, 1948). Long- 

Evans rats weighing about 170 gm were infected 

by the same method, each animal inhaling about 5 

bacilli of the Ravenel strain. Progress of tuber- 

culosis in guinea pigs apparently was not in- 
fluenced by these diets within 100 days after 
infection, but thereafter the disease advanced 

most rapidly in animals on 5% protein. Four of 8 

guinea pigs killed 154 days after infection had well 

developed cavities with extensive bronchial 
spread. The other 4 animals showed bronchial 
spread without cavity formation. At 154 days 
guinea pigs on 25% protein had healed or healing 
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lesions in all organs except the lungs. In their 
lungs tubercles were sharply circumscribed and 
partially calcified. There was no bronchial spread. 
At this time tuberculosis in guinea pigs on 17% 
protein was intermediate between these extremes. 
In rats the results were precisely opposite. Within 
150 days progress of the disease was not influenced 
by these diets, but thereafter tubercles expanded 
most rapidly in animals on 25% protein. This 
remarkable species difference is as yet un- 
explained. 


1447. Immunohematology with the electron 
microscope. JoHN W. Resuck AND ELTon E. 
Horr.* Dept. of Labs., Henry Ford Hosp., Detroit, 
Mich. 

When control human erythrocytes, mixed with 
their own plasma, were studied with the electron 
microscope, desiccation resulting from electron 
bombardment produced shrinkage of erythrocytes 
from the plasma. In contrast, when human 
erythrocytes were mixed with plasma containing 
their specific antibodies or panagglutinins, shrink- 
age interference was brought about at variable 
areas on the surface ultrastructure by adherence 
of the antibody containing plasma (Anat. Rec. 
115; 501-614, 1953). The smallest unit of reactivity 
measured 30 mu in width. The size, height and 
frequency of such reactive sites varied with the 
antibody employed (Anti-A, Anti-Rh, panagglu- 
tinin). The reactive sites delineated by antibody 
adherence were plateau-like when viewed from 
the side, although umbilication or crater forma- 
tion was at times apparent when concentrations 
of reactive units were separated by nonreactive 
sites. When human erythrocytes were studied 
after exposure to /) high titered maternal anti- 
bodies which had proved to be lethal to the fetus, 
followed by exposure to 2) rabbit antihuman 
antibodies (positive Coombs test), reactive sites 
were similarly elicited although plasma adherence 
to the receptor areas was accentuated. Direct 
visualization of erythrocytes in erythroblastosis 
fetalis revealed structural changes similar to those 
produced experimentally in vitro by the addition 
of Anti-Rh grouping serum. Electron micrographs 
and tridimensional diagrams were presented de- 
picting the structural changes described above. 


1448. Turnover rate of sodium in edema fluid 
and ascites. J. S. Ropertson (introduced by 
Lee E. Farr). Med. Dept., Brookhaven Natl. 
Lab., Upton, N. Y. and Biological and Med. 
Sciences Div., U.S. Naval Radiological Defense 
Lab., San Francisco, Calif. 

The rates of exchange of the sodium in the 
subcutaneous edema fluid and in the ascitic fluid 
with that in the plasma in nephrotic children 
were studied by the use of radioactive sodium. 
Na*Cl was injected intravenously and the plasma 
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Na* disappearance curve was analyzed and 
compared with the Na*4 appearance curves in the 
two fluids. For mathematical analysis the rates 
of approach to equilibrium were expressed as a 
series of exponential terms based on graphical 
analysis of the curves. It was found that in both 
fluids the ratio of the rate of change of the Na 
concentration to the difference between the Na” 
concentration in the plasma and that in the fluid 
increased with time during the first few hours 
after injection. If the exchange of sodium between 
the plasma and the fluid were a direct process, this 
ratio should be a constant under steady-state con- 
ditions. The result obtained indicates that the 
kinetics of an intermediate compartment, pre- 
sumably the interstitial fluid, must be taken 
into account in calculating turnover rates for 
ascitic and for subcutaneous edema fluid. The 
turnover rates for the sodium in the edema fluid 
and that in the ascitic fluid varied between 1 and 
4%/min. In a few cases, analysis in terms of a 
three-compartment model yields reasonable re- 
sults, but in other cases more complicated models 
are required as a basis for explaining the results. 


1449. Indirect nature of action of urethane 
in initiating pulmonary adenomas in mice. 
STANFIELD Rocers. Dept. of Pathology, Duke 
Univ., Durham, N. C. 

When pregnant mice were injected 
urethane and as little as 1.5 hr. later 
embryo’s lungs excised and implanted in unex- 
posed mice implant adenomas appeared within 
2 mo. Embryonic lungs exposed in vitro to varying 
concentrations of urethane for periods up to 5 
hr. before implantation developed no adenomas 
though followed for as long as 8 mo. When unex- 
posed lung implanted bilaterally in the thighs of 
mice was injected directly, one leg with isotouic 
urethane and the other with salt, the only tuior 
found 2.5 months later was in a saline injec! od 
implant. It has been shown in other laboratc: ics 
that guinea pigs develop pulmonary adenc 1s 
following methylcholanthrene but not uret! ine 
and that rats do so after either agent. None ! «ve 
been reported in rabbits. Embryonic mouse ng 
was implanted intramuscularly in newborn _ its 
(A), rabbits (B) and guinea pigs (C). After 2 hr. 
these animals were given urethane. The nex! ‘ay 
the tissue was excised and implanted in: °e. 
Adenomas developed in implant series A a 8B 
but not C. Control tissue passed through | ox- 
posed littermates developed none. Embry) 11¢ 
mouse lung was exposed in vitro for 3 hr. to e 
normal rabbit serum with added urethane 1) 
or to serum from the same rabbit but withd: \ 
5 hr. after urethane injection (E), then impla: ‘dd 
Only implants of group E developed adeno: ‘> 
These experiments indicate that the initiatio 
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ulmonary adenomas in mice with urethane is 
i idireet. (Supported by PHS.) 


(150. Morphologic changes associated with 
death of normal and malignant cells (mo- 
tion picture). RoBpeRT SCHREK AND FREDERICK 
W. Preston.* VA Hosp., Hines, and North- 
western Univ. School of Medicine, Chicago, 
Ill. 

The mechanisms of cell death were studied by 
time-lapse cinemicrography. Various types of cell 
death have been observed. Irradiated lympho- 
cytes were seen to undergo 1) rapid, irregular 
changes in shape suggestive of incomplete division 
of the cell, 2) the development of intranuclear 
vacuoles surrounded by chromatin rings, and 
finally, 3) the production of dead cells with 
pyknotie or fragmented nuclei. These and other 
degenerative processes could be well recognized 
and timed by cinemicrography. Malignant 
lymphocytes frequently developed active, sym- 
metrical lobulations. Then they rounded up and 
died. Other viable malignant lymphocytes were 
sometimes attracted to ‘and adhered to the dead 
cells. Another type of death was associated with 
the development of cytoplasmic bullae which 
were rapidly followed by nuclear changes and 
death. Under other conditions, death was acute 
i.e. it was not preceded by prolonged degenerative 
changes. The acute types of death observed in- 
cluded coagulation or fixation and lysis. 


1451. Nephrotoxic nephritis in the rat pro- 
duced by duck antirat-kidney serum: II. 
Effect of cortisone on the course of the 
disease. Beatrice C. SEEGAL AND Marco W. 
Hasson.*Dept. of Microbiology, College of Phy- 
sicians and Surgeons, Columbia Univ., New 
York City. 

The effect of cortisone on nephrotoxic nephritis 
has not been well established, Cortisone is re- 
ported to delay the onset of nephritis produced 
in rabbits by duck antirabbit-kidney serum, while 
it has not affected nephritis in rats produced by 
rabbit antirat-kidney serum. The purpose of the 
experiments reported here is to test the effect 
of cortisone on nephritis produced in the rat by 
2 Vifferent pools of duck antirat-kidney serum. 
Th-se 2 lots of nephrotoxic sera, as described in 
the previous abstract, differ from one another in 
ths! pool J induces nephritis in rats in a matter of 
hors, while pool IT produces a nephritis which 
ha: a latent period of 4-12 days. Thirty-two rats 
tre. ted with cortisone, 2.5 mg or 5 mg/day, before, 
du ng and following the administration of nephro- 
to. ¢ serum were divided into 2 groups receiving 
po’ I and pool IT serum, respectively. The effect 
of ortisone administration on group I was to in- 
crc se the clinical severity of the nephritis inmany 
of ‘ne animals. The effect of cortisone adminis- 
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tration on the rats of group IT, receiving the serum 
producing nephritis only after a latent period, was 
to shorten the latent period in one-third of the 
animals. In the remaining animals the latent 
period fell within normal limits. The clinical mani- 
festations of the disease seemed to parallel those 
seen in animals not treated with cortisone. Thus, 
cortisone did not prevent nephritis produced in 
rats by duck antirat-kidney serum whether or not 
this nephritis was associated with a latent period. 


1452. Resistance of normal rats to a coryne- 
bacterium, pathogenic in pantothenate 
deficiency. JosEPH SERONDE, JR. (introduced 
by H. P. Smirn). Dept. of Pathology, Columbia 
Univ., New York City. 

Zucker & Zucker (in press) have encountered 
an infection having over 50% incidence in young 
pantothenate-deficient rats. They have reported 
the presence of an unidentified corynebacterium 
in such cases. The lesions occur primarily in the 
lungs and pleura with frequent spread to other 
organs. They somewhat resemble pseudotuber- 
culosis of mice. We have cultivated and partially 
characterized this organism, and have studied 
its pathogenic properties. It can produce pro- 
gressive fatal disease in rats fed a purified pan- 
tothenate-deficient diet. Identical doses of the 
organism in rats fed a pelleted stock diet, or the 
experimental diet supplemented with calcium 
pantothenate, produce only transient and tem- 
porary lesions. It is noteworthy that the deficient 
animals may become demonstrably susceptible 
before they are debilitated or have lost weight. 
Mice maintained on a common stock diet are 
susceptible to experimental infection, with a mor- 
tality of about 50%. 


1453. Effect of bovine serum on bone marrow. 
BERNARD STEINBERG, RutH A. MartTIn* AND 
AuBertT A. Dretz.* Toledo Hosp. Inst. of Med. 
Research, Toledo, Ohio. 

A working hypothesis was advanced by one of 
us (STEINBERG, Federation Proc., 12: N. 1, 1953), 
a part of which assumed the presence of a set of 2 
hormones for each type of blood cell. One set of 
hormones lowered and the other increased the 
development and maturation of cells. The present 
report deals with some of the work which led to 
the evolution of this concept. Intravenous injec- 
tions of bovine plasma or serum induced in rabbits 
a suppression of maturation of bone marrow cells 
and a reversal of fat cells to a primitive type. 
This picture was similar to cases of human pan- 
cytopenia. The peripheral blood showed an anemia 
and a leukopenia frequently entirely granulocytic. 
Dialyzed plasma reduced toxicity and produced 
thrombocytopenia and hyperplasia with im- 
maturity of the lymphatic apparatus. Injections 
of dialyzed bovine plasma into rabbits from 
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which marrow of 5-7 long bones was removed and 
replaced by inert material (STEINBERG AND 
Martin, Proc. Soc. Exper. Biol. & Med., 63: 390, 
1946) produced normochromic, normocytic anemia 
of .892 to 2.1, leukopenia of 733-2620 cells, and a 
thrombocytopenia of 38,000-76,000. Additional 
changes consisted of hyperplasia and immaturity 
of the lymphatic system with tissue infiltration 
by lymphoblasts. Injection of a single dose re- 
sulted in a redistribution of cells and a return to 
normal within 24 hr. Single injections did not 
produce specific changes in the blood or marrow. 
The action of bovine serum was not due either to 
antibody or antibody-antigen reaction. 


1454. Pancreatitis and other pathological 
changes in rats given azaserine (AZS). 
STEPHEN S. STERNBERG, FREDERICK S. PHILIPS 
AND DonaLp A. CLARKE (introduced by FRED 
W. Srewart). Div. of Exptl. Chemotherapy, 
Sloan-Kettering Inst., New York City. 

Rats given 100-200 mg/kg doses of AZS (0- 
diazoacetyl-l-serine, Bartz, Enuriicn, Srock 
et al., Nature, in press) exhibit within 24 hr.: 
acinar necrosis of the pancreas, hepatic necrosis, 
a moderate elevation of liver lipid and a 
necrotizing nephrosis. Similar lesions are seen 
in rats given 25 mg/kg/day for 5 days and sacri- 
ficed at 7 days. In these individuals, however, 
marked depletion of cellular elements is evident 
in bone marrow; reticulocytopenia and granulo- 
cytopenia are found in peripheral blood; and 
changes are observed in intestinal mucosa. Pan- 
creatitis and hepatic lesions caused by AZS are 
histologically different from those produced by 
pL-ethionine though, in the pancreas, both com- 
pounds spare islet tissue. With ethionine, the 
initial lesion in the liver is a fatty metamorphosis; 
with AZS, the lesion is primarily one of necrosis 
of hepatic cells. The nephrosis of the inner renal 
cortex, seen with AZS, appears identical not only 
with that caused by pt-ethionine but also with 
that produced by p-serine. Administration of 
methionine in doses previously reported to prevent 
the lesions and lethality of ethionine failed to 
protect rats against AZS. Methionine, which 
prevents liver lipid accumulation in female rats 
given ethionine, failed to do so in rats given AZS. 


1455. Dynamics of iron absorption. W. B. 
Stewart anv S. R. Gamsino.* Dept. of Pa- 
thology, Columbia Univ., New York City. 

If Fe is given intravenously to a dog, it is 
eliminated from the plasma in an exponential 
manner. If another radioactive isotope of iron 
(Fe® is given by mouth, it is absorbed and appears 
in the plasma. The level of Fe® rises for 1.5-2 hr. 
and then begins to fall. Since it is possible to dis- 
tinguish between the quantities of both isotopes in 
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a single sample, the 2 isotopes can be given 
simultaneously: Fe» intravenously and Ie 
orally. Knowing the rate of removal of iron from 
the plasma (utilizing Fe), the curve for Fe® can 
be corrected for the elimination of this isotope. 
The corrected curve shows that, for the first 6 
hr., iron derived from the gut appears in the 
plasma in an exponential manner. The constants 
of the equations corresponding to the curves can 
be computed. If the plasma volume is known, it is 
then possible to compute the rate of iron absorp- 
tion at any moment, and to estimate the total 
amount of iron absorped during the six hour period 
studied. In the normal dogs so far studied, the 
rate of absorption of iron began at 30-200 ug/hr. 
and fell rapidly toward zero in 1.5-2 hr. 


1456. Acute hemorrhagic pancreatic necrosis 
produced experimentally by means of intra- 
ductal administration of dilute staphy- 
lococeal toxin. ALAN THAL AND E. L. Bracx- 
NEY (introduced by O. H. WANGENSTEEN). 
Dept. of Surgery, Univ. of Minnesota Hospitals, 
Minneapolis. 

Staphylococcal toxin, a substance known to 
produce selective renal vasospasm when given 
intravenously (Federation, Proc. 10: 372, 1951), 
has marked vasospastic effect when applied locally 
to blood vessels. A 1:40 saline dilution of staphy- 
lococeal toxin (Wood 46 strain), when injected at 
low pressures (15-35 mm Hg) into the pancreatic 
duct of dogs and rabbits, was found to produce 
profound hemorrhagic pancreatic necrosis which 
was rapidly fatal in the majority of instances. The 
morphological features of this experimentally 
induced lesion are quite typical of the human 
disease. At autopsy the peritoneal cavity generally 
contains a large amount of sero-sanguinous fluid 
and, in animals surviving over 12 hr., numerous 
large and small areas of typical fat necrosis stud 
the peritoneal cavity. The pancreas, in the :ost 
severe forms of the disease, is transformed into a 
swollen indurated hemorrhagic mass. Mi- 
croscopically, the pancreatic lobules are wi:lely 
separated by masses of fibrin and extravas::ted 
red cells, and the pancreatic parenchyma presnts 
as an eosinophilic coagulum. Direct observ. ‘ion 
of the pancreas in dogs within 5 min. after such 
injection shows increasing amounts of clear e:: ma 
fluid separating the pancreatic lobules. 1}. 30 
min., the interstitial fluid becomes opales: nt. 
Studies of pancreatic blood flow both by ¢: ect 
observation of the transilluminated pancre: 12 
the rabbit and by the intravascular India ink 
method in the dog show profound pancr ‘tl¢ 
ischemia 1 hr. after injection of toxin. Conirol 
studies using toxin neutralized with specific © '\t)- 
toxin and heat neutralized toxin uniformly fv led 
to produce pancreatitis though transient inter- 
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s\itial edema followed the injection of such control 
animals. 


1157. Nephrosclerosis induced in mice by 
total-body irradiation. A. C. Upton* anp J. 
furtTH. Biology Div., Oak Ridge Natl. Lab., Oak 
Ridge, Tenn. 

LAF, miee were irradiated by nuclear detona- 
tion (predominantly gamma rays with a small com- 
ponent of neutrons) at 6-12 wk. of age. Forty to 
fifty per cent of those surviving doses above 630 r 
(the LDso/30 days was about 750 r) developed 
nephrosclerosis, while after doses of 424 r or less 
the disease was uncommon. The lesion rarely de- 
veloped before 15 mon. postirradiation, involved 
both sexes with about equal frequency, and often 
culminated in fatal renal failure. The kidneys 
were small, yellow-brown, diffusely pitted and 
contained minute cysts. Microscopically, the most 
conspicuous and earliest change was a sclerosis of 
the glomerular capillary, often with hyalinization 
of the entire tuft, and sclerosis of renal arterioles. 
Degeneration, pigmentation and atrophy of 
tubular epithelium were observed frequently. 


1458. Mechanisms of citrate inhibition of 
phagocytosis and opsonization. JOSEPH 
Vicrok AND Francis A: BEauu.* Biological 
Lab., Chemical Corps, Camp Detrick, Frederick, 
Md. 

The effects of citrate on phagocytosis and 
opsonization were studied separately and in 
combination. Phagocytosis was determined with 
dog blood cells and opsonized bacteria washed 3 
times with, and suspended in, 0.9% NaCl contain- 
ing 0.38% polyethylene glycol (Na-P). Opsoniza- 
tion was measured with bacteria treated with 
plasma, washed 3 times with Na-P solution and 
then phagocytosed by washed blood cells. The 
effect of citrate on opsonization, phagocytosis, or 
the combination was indicated by the change in 
phagocytosis when 0.057M citrate was present 
during these conditions. Citrate inhibition was 
greater in phagocytosis than opsonization. In- 
hibition of combined phagocytosis and opsoniza- 
tion was more than the sum of the effects on sepa- 
rate phagocytosis and opsonization. Phagocytosis 
was inhibited by the direct effect of citrate on 
leucocytes and was independent of divalent 
cations or complement. Reversal or neutralization 
of citrate inhibition by various divalent cations 
diff-red in separate and combined phagocytosis 
and opsonization. 


145". Bacteremia in mice irradiated with fast 
neutrons and effect of streptomycin on 
mortality. Howarp H. Vogt, Jr.,* JoHn W. 
C.ARK,* CaroLyn W. Hammonp,* Dorotny B. 
Cooper* anp C. Puiturp Mriier. Div. of 
Liological and Med. Research, Argonne Natl. 


AMERICAN SOCIETY FOR EXPERIMENTAL PATHOLOGY 


445 


Lab., Lemont, and Dept. of Medicine, Univ. of 

Chicago, Chicago, Ill. 

Single 90 min. irradiation by fast neutrons 
within the lethal range (175-250 rep) resulted in 
early deaths among CF #1 female mice with a 
significant peak in the mortality curve 4-8 days 
after exposure. After comparable y irradiation 
(Co®) , from 750-1300 r, deaths occurred later with 
a peak approximately 12-14 days post-irradiation. 
These 2 different modes of high mortality may be 
caused by different mechanisms. When mixtures 
of the 2 high ionizing radiations were adminis- 
tered, 2 mortality peaks were found corresponding 
to an early neutron death and a later y ray death. 
Among neutron irradiated mice (216-265 rep: 
LD¢0-9s) Sacrificed for bacteriological examination, 
positive cultures of blood and/or spleen were first 
obtained on the 4th day, the day on which deaths 
began to occur. Between the 4th and the 8th day 
40% showed positive cultures. Gamma irradiated 
mice (900-940 r) were found to have positive blood 
and/or spleen cultures during the second week. 
There thus seems to be an interesting correlation 
between bacteremia and time of death. Mice 
irradiated with fast neutrons were treated with 
daily subcutaneous injections of 5 or 6 mg of 
streptomycin. Irradiated controls received daily 
injections of sterile saline. The dosage of fast 
neutrons varied from 222-261 rep (LDe¢0-9. 30 
days). Among mice irradiated with 222 rep, 
streptomycin therapy reduced the mortality 
below that of the saline treated controls, but the 
reduction was not as great as that obtained after 
x-irradiation. It was more effective when begun 
on the first, rather than on the 3rd day post- 
irradiation. In all experiments. streptomycin 
therapy prolonged survival time, even though it 
did not reduce mortality. This suggests that the 
correlation between bacteremia and high mor- 
tality may have a cause-effect relationship and 
that bacteremia is one factor in the deaths of mice 
exposed to fast neutrons. 


1460. Further purification of antihemophilic 
factor (AHF) from dog plasma. Rosert H. 
WaGner,* Dewey Pate* anp K. M. Brinx- 
Hous. Dept. of Pathology, Univ. of North Caro- 
lina, Chapel Hill. 

Although the purification of antihemophilic 
factor (AHF) has been studied for many years, 
the highest specific activity that has been re- 
ported for a preparation is 40 times that of the 
starting plasma protein. Preparations with a 160- 
fold enrichment have now been obtained, with 
yields up to 27%. Fractions with a 90-fold enrich- 
ment can be prepared with 50% yields. One 
obstacle in the preparation has been the lability 
of the fractions. Traces of fibrinolysin are shown 
to cause rapid disappearance of AHF activity. For 
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this reason, solutions are kept dilute until most of 
the profibrinolysin is removed. Another difficulty 
in the preparation has been the lack of a repro- 
ducible procedure for removing fibrinogen without 
affecting AHF. Among the methods studied have 
been heat precipitation and treatment with dilute 
thrombin. Better results have been achieved by 
selective adsorption of fibrinogen and other con- 
taminating proteins followed by fractionation 
with (NH,)2SO, or ethanol. The preparation and 
purity of the fractions will be outlined. 


1461. Changes in tissue electrolyte of rats 
after severe thermal injury. James M. 
Waker, Avis R. Waker, EvizasetH M. 
BARNETT AND Marie T. BaRNEs (introduced by 
I. 8S. Ravpin). Harrison Dept. of Surgical Re- 
search, School of Medicine, Univ. of Pennsyl- 
vania, Philadelphia. 

Male Wistar rats were scalded and infused as 
described by McCarthy. Three groups of rats were 
studied; normal controls; burned-untreated rats, 
sacrificed 3 hr. after injury; and burned-treated 
rats sacrificed 24 hr. after injury. Treatment in- 
cluded heparinized whole rat blood and plasma, 
M/6 sodium lactate and sodium chloride solutions. 
A total volume equaling 18% body weight was 
given in 10 hr. Analyses for tissue water, chloride, 
phosphate, sodium and potassium were made 
upon samples from burned and unburned tissues. 
Marked changes occurred both in burned and in 
unburned tissues, and were modified by therapy. 
Water content rose in burned tissues, and also in 
adrenal glands, liver and kidney. Electrolyte 
changes exceeded water changes, both being 
greater in treated rats. Water, sodium and chloride 
increased in burned tissues, while phosphate and 
potassium decreased. Changes in unburned 
tissues included increased adrenal water and phos- 
phate; increased water, chloride, sodium and 
potassium in liver and kidney; increased phos- 
phate in lung, fore- and glandular stomach; in- 
creased chloride in femur, heart, terminal ileum 
and brain; increased sodium and potassium in 
glandular stomach but decrease of both cations in 
brain. (Done under contract DA-49-007-MD-88 
between the Univ. of Pennsylvania and the Dept. 
of the Army.) 


1462. Tissue and species differences in the 
duration of mitotic inhibition or prolonga- 
tion of interphase produced by x-radiation. 
R. Buanp WILuIAMs, JR. (introduced by Rus- 
sELL L. Hotman). Pathology Div., Naval Med. 
Research Inst., Bethesda, Md. 

Quantitative studies show important differences 
in the duration of mitotic inhibition produced in 
the small bowel epithelium of adult Sprague- 
Dawley rats and LAf; mice by the same dose of 
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x-radiation. There is a straight line relationship in 
probits between the percentage of mitotic re- 
covery 72 hr. after total body x-radiation and the 
logarithm of the dose in both species. However, 
the prolongation of interphase and pattern of 
recovery after 900 r in the mouse is similar to 
that encountered following 600 r in the rat. (200 
kvp, 0.75 mm Cu HVL, 44 r/min, 6.35 mm masonite 
backscatter). 800 r in the rat produces about the 
same degree of mitotic inhibition, injury, dirrhea, 
and 4-5 day mortality as 1200 r in the mouse. An 
even greater degree of injury to the small bowel 
epithelium of guinea pigs and hamsters is not 
associated with diarrhea or early death. The 
reason might lie in anatomical differences in the 
cecum and colon and involve the reabsorption of 
fluid. Other factors than the dose of radiation 
affect the duration of mitotic inhibition in the 
regenerating rat liver. The same dose of total body 
x-radiation given immediately before or after 
partial hepatectomy is not nearly so effective as 
one administered 48 hr. after operation. The 
possible role of humoral factors in the response of 
the regenerating liver will be discussed. Prolonga- 
tion of interphase of stem or intermitotic cells 
appears to be more directly related to the problem 
of recovery following total body radiation than 
acute ceil destruction. 


1463. Relationship of a choline deficient diet 
to incidence of mammary tumors in es- 
trogen treated Bagg albino mice. WILLIAM L. 
WILuiAMs,* KaTHryn PAuLius* AND Cyrus C. 
Erickson. Inst. of Pathology, Univ. of Ten- 
nessee, Memphis. 

Hormonal relationship to mammary tumors 
was early pointed out by the sex incidence of the 
naturally occurring tumors. Lanthrop and Loeb 
in 1916 demonstrated this experimentally in m: ce. 
Dietary studies have shown that caloric restric: ion 
and certain low vitamin diets tend primaril, to 
increase the age of occurrence of these lesi ns. 
High fat diets have been shown to decrease the 
age of occurrence and to increase the inciden:.: of 
the mammary tumors. We have demonst ‘ed 
that Bagg albino mice treated with a estr: iol 
sensitized collodion particles and on a ch ne 
deficient diet show a statistically significan at 
the 1% level) increase in incidence of mam: :'y 
tumors. Metastases to the lungs occurred in : 1] 
numbers. The control animals consist of |! -g8 
albino mice on a stock diet which were tr ‘ed 
with the same dose of a estradiol sensitized ol- 
lodion particles. A comparison of the effec: of 
estradiol benzoate and a strain difference wi. '¢ 
discussed. 


1464. Effect of carbon tetrachloride on sp ' 
taneous, induced and transplanted he): ‘- 
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tomas and on hyperplastic nodules in livers 

of mice. J. WALTER Wixtson. Dept. of Biology, 

Brown Univ., Providence, R. I. 

Mice bearing spontaneous, induced and trans- 
} anted hepatomas and with hyperplastic nodules 
i: the liver were injected subcutaneously with 0.1 
c: of a 40% solution of CCl, in sesame oil, a dose 
wich produces a central necrosis of the liver 
involving from 44 to 14 of the lobulein males. The 
mice were from inbred strains C;H, BUB and BUC. 
Tlie spontaneous tumors were in the C;H. Trans- 
planted tumors were C;H tumors that have been 
carried for several transplant generations. The 
laiter are obviously derived from parenchymal 
hepatic cells which they resemble even to the 
presence of bile canaliculi. The hyperplastic 
nodules were in cirrhotic livers produced by oral 
administration of CCl, 3 times a week until 60 or 
more doses were given. The induced tumors were 
in mice similarly treated with repeated doses of 
CCl, or fed a diet containing m-methyl-p-di- 
methylaminoazobenzene. In all cases the hyper- 
plastic nodules and the tumors, spontaneous as 
well as induced, showed no necrosis after the 
necrotizing dose of CCl, although the rest of the 
liver responded typically. The transplants, on the 
other hand, usually showed sporadic areas of 
necrosis although never in a regular pattern. 
These observations may be interpreted as sup- 
porting the theory of Himsworth, that an ischemia 
dependent on portal venous circulation and the 
lobular architecture is involved in central lobular 
necrosis. The hyperplastic nodules and tumors 
have primarily arterial circulation and no lobular 
architecture and no necrosis occurs. The sporadic 
areas of necrosis in the transplanted tumors may 
may indicate areas of deficient circulation with 
consequent ischemia which are thus particularly 
susceptible to direct injury by CCl. 


1465. Some effects of B-3-thienylalanine in 
adult albino rats. Rospert W. WISsSLER, 
LAURENCE E. Frazrer,* Katuryn H. Souies* 
AND Patricia BARKER.* Dept. of Pathology, 
Univ. of Chicago, Chicago, Ill. 

The effects of a phenylalanine antagonist, 
B-; thienylalanine, upon nitrogen balance, anti- 
boy formation and the growth of a transplantable 
tumor have been investigated. This antagonist, 
syn hesized by Dr. Karl Dittmer of Florida State 
Un versity, has previously been shown to inter- 
fer. with protein-repletion in protein-depleted 
rat (Science, 111: 94, 1950). In the present study 
the daily addition of 25-100 mg of B-3-thienyl- 
ala ine to a maintenance amino acid ration which 
wa tube fed to adult albino rats led to a variable 
act: e decrease in nitrogen balance. The feeding of 
thi substance was also characterized by a con- 
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sistent acute depression in antibody formation 
following a single intravenous injection of antigen 
given 2 days after the inhibitor was incorporated 
in the ration. Addition of more phenylalanine to 
the amino acid ration prevented this effect in 
comparable animals. Fasting or the feeding of 
rations deficient in protein or phenylalanine had 
no acute effect on antibody production. Histo- 
logical studies of the spleens of rats treated with 
B-3-thienylalanine during the antibody forming 
period and studies of Jensen sarcomas from 
treated and untreated rats will be reported. They 
indicate that cellular proliferation is limited by 
B-3-thienylalanine. 


1466. Histochemical observations on normal 
and experimentally injured dog myo- 
cardium. H. O. Yoxoyama,* R. B. JENNINGS,* 
W. B. WartTMAN AND G. CriaBaucu.* Dept. of 
Pathology, Northwestern Univ. Med. School, 
Chicago, Chicago, Ill. 

Various histochemical methods have been ap- 
plied to the dog myocardium for the localization 
of glycogen, other polysaccharides, proteins, 
lipids and enzymes. Tissues were prepared for 
examination by the following methods: freezing; 
freezing-drying; and fixation by chilled acetone, 
10% alcoholic formalin, and 10% neutral buffered 
formalin. A standard method was followed for the 
production of infarcts by ligating the anterior 
descending coronary artery under Nembutal 
anesthesia. Injured and adjacent control tissues 
were collected at the following intervals after 
ligation: 14, 1, 2, 3, 4, 5, 6, 12, 24 and 48 hr. These 
were compared with myocardium from normal 
dogs. A marked reduction in glycogen content oc- 
curred in the injured muscle fibers in the first 
few hours. These injured fibers also showed a re- 
action for polysaccharide other than that of glyco- 
gen. With Heidenhain’s connective tissue stain 
the degenerating muscle fibers showed an early 
change in staining characteristics. 


1467. Differentiation of an unusual brain 
tumor by heterologous transplantation. 
WoLFGANG ZEMAN* AND ANDERSON NETTLE- 
sHip. Dept. of Pathology, Univ. of Arkansas 
School of Medicine, Little Rock. 

Although extensively studied by special histo- 
logical techniques, a brain tumor, biopsied from a 
7-year-old girl, had to remain unclassified. Using 
sterile technique, tumor tissue was obtained and 
transplanted into the eyes of guinea pigs and 
rabbits, into the brain or the peritoneal cavity of 
rats and mice, and onto the chorio-allantoic mem- 
brane of embryonated eggs. A part of the material 
was frozen and transplanted after 9 days. Growths 
were obtained in 4 out of 6 guinea pigs from which 
secondary transplantation yielded one take in 6 
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other guinea pigs. Transplants either from fresh or 
from frozen tumor in eggs did not grow but did 
survive for 15 days. Secondary inoculations from 
egg to egg and from guinea pig to egg survived 
for the same period of time. Frozen material 
yielded no takes in animals, but survived in eggs. 
The transplants underwent the following changes 
in histological appearance: The primary tumor 
consisted of pleomorphic cells with abundant 
chromatophil cytoplasm and vesicular often 
lobulated nuclei. Mitotic figures were frequent. 
Transplants in the guinea pig’s eye showed the 
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tumor cells to be rather even in size and mitotic 
figures were less frequent. The cytoplasm was 
abundant, however it showed a marked tendency 
to form spherical cells and to ingest particulate 
matter. The tumor cells in the egg transplants had 
little cytoplasm, hyperchromatic shrunken nuclei 
and showed no evidence of mitosis. These alter- 
ations in cell morphology make it probable that 
the tumor falls into the group of reticulo-endo- 
thelio-sarcomas previously described to occur in 
the brain. These tumors have not hitherto been 
transplanted. 
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1468. Food fats and serum cholesterol. JOSEPH 
T. ANDERSON AND ANCEL Keys. Lab. of Physio- 
logical Hygiene, Univ. of Minnesota, Minneapolis 
and Mental Health Research Lab., State of Min- 
nesota, Hastings. 

In a controlled dietary experiment on 24 physi- 
cally healthy male schizophrenics 24-47 yr. old, 
comparisons were made between subsistence for 
monthly periods on a ‘normal’ U.S. high-fat (fat = 
39% of calories) diet, on a diet providing about 
\4 as much total fat (9% of calories) and on the 
latter diet plus either olive oil or cottonseed oil, 
replacing a calorie equivalent of carbohydrate, 
providing 24% of calories as fats. The diets were 
comparable in cholesterol, protein and total cal- 
ories. When the subjects were eating the oil- 
containing diets their serum cholesterol was lower 
on the average by 18 mg/100 ml than in the periods 
on the high-fat diet (P = 0.0005). When the sub- 
jects were eating the lowest fat diet their serum 
cholesterol was still lower by a mean of 9 mg/100 
ml (P = 0.03). These results confirm earlier re- 
ports from these laboratories that low-fat diets 
cause reduced serum cholesterol concentrations. 
Half of the subjects ate the olive oil diet while the 
other half were given the cottonseed oil diet. After 
4wk. serum cholesterol determinations were made 
and the diets were reversed. Four weeks later 
serum cholesterol was again determined. The mean 
result of changing the diet from cottonseed oil to 
olive oil was a change in serum cholesterol concen- 
tration of 1 mg/100 ml which is negligible. No 
evidence was found of any difference between 
these dietary fats with respect to atherogenic 
effect. 


1469. Nitrogen balance studies with dogs on 
cusein or methionine-supplemented casein. 
A\Ron ARNOLD AND Jessy S. Scuap.* Sterling- 
l\'inthrop Research Inst., Rensselaer, N. Y. 
Nitrogen balance studies have been conducted 

to ‘etermine the amount of nitrogen supplied as 

cascin or as methionine-supplemented casein re- 
quired to maintain protein-depleted dogs in nitro- 
gen equilibrium. The method of test was the same 


as that used earlier (WyzAN, SHEPHERD AND 
ARNOLD, Ann. N. Y. Acad. Scj. 54: 282, 1951). 
The dogs were maintained in nitrogen equilibrium 
by (medians) 139 mg casein nitrogen/kg/day (6 
dogs, 17 wk. of test), 102 mg 1% methionine- 
supplemented casein nitrogen/kg/day (4 dogs, 8 
wk. of test), or by 72 mg 3% methionine-supple- 
mented casein nitrogen/kg/day (6 dogs, 24 wk. of 
test). Since 4.26% methionine-supplemented 
casein (stated by ALLISON et al. as 0.025 gm me- 
thionine nitrogen/gm casein nitrogen; J. Nutri- 
tion 33: 361, 1947) was likewise about twice as ef- 
fective as the unsupplemented casein, it is con- 
cluded that, for maintenance, not much more than 
3% methionine is needed to impart maximal util- 
ity to casein nitrogen for animals. 


1470. Supplementary effect of protein and 
amino acids with ‘poor’ rice diet of South 
India. .R. ARULANANTHAM (introduced by 
FRANKLIN C. Bina). Dept. of Biochemistry, 
Northwestern Univ. Med. School, Chicago, Ill. 
The ‘poor’ rice diet of South India, which con- 

sists of nearly 90% parboiled milled rice, is known 

to be deficient in calcium, vitamins and protein. 

Experiments with weanling rats have shown that 

a deficiency of calcium is by far the most critical. 

The addition of vitamins or protein as separate 

supplements failed to stimulate growth to any 

significant degree. When ‘converted’ rice, com- 
parable in its thiamin, riboflavin and niacin con- 
tent to parboiled milled rice but of a higher cal- 

cium content, was used, the addition of 10% 

vitamin-test casein caused an initial acceleration 

of growth followed by a plateau and a decline by 
the sixth week of experiment, with the animals de- 
veloping symptoms of a vitamin A and riboflavin 
deficiency (also observed by Mason ef al., un- 
published observations). When the rice diet was 
supplemented with 100 1.v. vitamin A/rat/wk. 40 
ug riboflavin/rat/day and calcium equivalent to 
the amount present in 3% Osborne and Mendel 
salt mixture, a highly significant increase in 
growth was obtained. The addition of 10% vita- 
min-test casein to this supplemented diet resulted 
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in a further highly significant gain in weight. A 
mixture of essential amino acids patterned after 
and made iso-nitrogenous with 10% casein by the 
addition of l-glutamic acid, increased growth to 
77% of that observed with the intact protein, while 
under similar circumstances a combination of dl- 
threonine and l-lysine gave a 58% increase. A 
supplement of 0.5 ce sesame oil/rat/day had no 
effect on the growth of rats fed the rice diet with 
or without a supplement of casein. However, 
values obtained for total liver lipids (wet wt. 
basis) were: rice diet 9.3% + 1.81; rice diet + 
sesame oil 9.3% + 0.98; rice diet + 10% casein 
10.5% + 1.18; rice diet + oil + casein 4.46% + 
1.46. These data indicate the following order of 
importance for the major deficiencies in this diet: 
calcium, vitamin A and riboflavin, protein and 
fat. (Supported by grants from the James G. 
MeMillan and the Williams-Waterman Funds.) 


1471. Effect of supplementing polished rice 
and red kidney beans diet with amino acids. 
Conrapo F. AsENJo anv Jos& A. Goyco.* 
Dept. of Biochemistry and Nutrition, School of 
Medicine, Univ. of Puerto Rico, San Juan. 
Wistar rats, 28 days old, were fed a basal diet 

containing 90% of a mixture of 24 cooked polished 

rice and 44 cooked red kidney beans supplemented 
with fats, minerals and vitamins except By. Its 
protein content was 10.3%. Sixteen rats received 
the basal diet only, while other groups of 12 rats 
each received in addition single supplements of 
l-lysine, dl-methionine and [-threonine or mixed 
supplements of these amino acids. The amount 
added was calculated to bring the percentage of 
each of these amino acids within the requirement 
of the rat (Rose). Each trial lasted 4 wk. Results: 

Lysine did not improve the gain in weight nor the 

protein efficiency. Methionine doubled the gain in 

weight and the protein efficiency. This confirms a 

previous observation of Axtmayer (El Criso 1: 3, 

1947). Threonine increased the gain in weight and 

the protein efficiency, but only half as much as 

methionine. Threonine-lysine did not improve the 
gain in weight nor the protein efficiency. Methio- 
nine-threonine nearly quadrupled the gain in 
weight and almost tripled the protein efficiency. 

Lysine-methionine-threonine produced about the 

same effect as the previous combination. The ef- 

fect of other essential amino acids in which the 
basal diet is deficient as well as that of vitamin 

By are under investigation at the present time. 


1472. Effect of methionine and glycocyamine 
on growth of rats. H. Baron* anv J. B. 
Auuison. Bureau of Biological Research, Rutgers 
Univ., New Brunswick, N../. 

The addition of pt-methionine to the diet of rats 
increased the retention of nitrogen, promoting re- 
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generation of tissues. Further researches are em- 
phasizing the importance of glycocyamine in these 
responses. One per cent glycocyamine added to 
12% casein diet reduced the growth of rats below 
controls; 2% glycocyamine reduced growth more 
than 1% but adding up to 4% had no additional 
effect. Including 1% methionine in the 12% casein 
diet increased the rate of growth but adding 1% 
glycocyamine with the methionine increased 
growth even further. Higher concentrations of 
glycocyamine with 1% pu-methionine reduced 
growth but the gain in weight was still much above 
that observed in animals fed the basal diet. Add- 
ing 2% pu-methionine to the diet also overcame 
the reduction in growth observed when glyco- 
cyamine was added to the basal diet although this 
amount of methionine was in excess of optimum 
and did not increase the rate of growth above the 
controls. Studies in our laboratories also indicated 
that 1% pu-methionine plus 1% glycocyamine in- 
creased regeneration of tissues, the data demon- 
strating that this mixture improved retention of 
dietary nitrogen when fed with 12% casein. Thus 
glycocyamine may be essential for optimum 
utilization of pt-methionine in some diets. 


1473. Fat metabolism in three forms of obes- 
ity. Marcaret W. Bartes,* J. MAYER AND 
Susan F. Nauss.* Dept. of Nutrition, Harvard 
School of Public Health, Boston, Mass. 

The incorporation of C™ into liver and carcass 
fat from ingested radioactive acetate was studied 
in 3 forms of obesity; obese mice with the Mende- 
lian recessive obese-hyperglycemic syndrome, 
mice in which obesity was induced by an injected 
LD50 dose of goldthioglucose, and hyperphagic 
rats with electrolytic lesions in the ventro-medial 
nucleus of the hypothalamus. The hypothala:ic 
rats were reduced to the same weight range as 
that of their controls. Each group of obese animals 
was pair-fed for 4 days with their controls a ‘iet 
containing the same amount of carboxyl-labeled 
radioactive acetate. On the fourth day the :i- 
mals were killed and the total amount and tal 
counts of liver and carcass fat were detern: ed 
using a method based on that of Guggenheim nd 
Olson (J. Nutrition 48: 345, 1952). The isolate fat 
was plated directly on a paper-lined planch to 
be counted. The animals with the heredit: ily 
obese hyperglycemic syndrome retained co: id- 
erably more C" in carcass and liver lipids tha’ ‘lid 
the nonobese. No difference was found bet. °en 
the goldthioglucose obese and their controls. the 
hypothalamic animals retained more C" in + 1elr 
carcass fat when compared to their controls ut 
no difference was found in the total radioacti ity 
of the liver fat. Similar experiments using ing‘ ted 
labeled fatty acids to measure rates of fat t "0- 
over will be reported. Results to date indicate ‘ .at 
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o .ese-hyperglycemic mice retain considerably 
pore fatty acids than nonobese siblings. The 
n altiplicity of biochemical etiologies of obesity 
i: illustrated by these differences in fat metab- 
osm. 


1/74. Protein metabolism in pregnant rat. 
1EORGE H. Breaton,* M. H. Ryu,* J. L. Beare* 
ND E. W. McHenry. Dept. of Public Health 
VYutrition, Univ. of Toronto, Toronto, Canada. 
it is well known that pregnancy causes the hu- 

mn female to store considerable protein as a con- 
seuence of more positive nitrogen balance and 
decreased protein catabolism. As part of a study 
on the mechanism of protein retention in preg- 
nancy, observations have been made on rats. 
There will be reported data on nitrogen balance, 
blood urea, urea formation by liver slices, and on 
hepatic levels of arginase and transaminase. In 
general, the picture of protein metabolism in the 
pregnant rat has been found to be similar to that 
in the pregnant human. Changes in protein metab- 
olism in the pregnant rat are compared with those 
produced in adult rats by treatment with anterior 
pituitary growth hormone. 


1475. Growth-promoting effect of aureomycin 
in rat. MARION E. Berry* AND CECILIA SCHUCK. 
Nutrition Lab., School of Home Economics, 
Purdue Univ., Lafayette, Ind. 

Feed efficiency ratios and growth rates of young 
albino rats were improved by the addition of 
aureomycin to diets containing cottonseed meal 
and soybean meal as sources of protein. The 
growth-stimulating effect of aureomycin was ob- 
served with cottonseed meal supplying protein at 
3 levels—15, 18 and 21%. The addition of aureo- 
mycin to diets in which the protein was casein at 
the 9% level resulted in increased weight gains, 
but was ineffective as a supplement to diets con- 
taining casein at the 15% level. Supplementation 
of the casein at the 9% level and the soybean and 
cottonseed meal proteins at the 15% level with the 
amino acids considered limiving factors resulted 
in some increase in growth, but there was further 
improvement on the addition of aureomycin. This 
Sugzests that the aureomycin functioned in a 
mainer beyond that of increasing the availability 
of t 1e limiting amino acids in the proteins studied. 
Nit »ogen metabolism studies indicated that aureo- 
my: in improved the apparent digestibility of the 
pro eins, but did not improve utilization following 
abs .rption. Nitrogen retention considered either 
ini rms of percentage of nitrogen intake or nitro- 
gel: absorbed was actually depressed in most in- 
sta. ces. These observations on nitrogen retention 
rai- a question concerning the composition of the 
Wei. ht gains induced by aureomycin. 
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1476. Vitamin B, requirements in infants. 
O. A. Bessey, Doris J. D. Apam,* D. R. Bus- 
sEY* AND A. E. Hansen. Depts. of Biochemistry 
and Pediatrics, Univ. of Texas Med. Branch, 
Galveston. 

During the past year several infants have been 
admitted to this hospital with convulsions which 
were strikingly alleviated when given pyridoxine 
(5-10 mg) or when placed on an evaporated milk 
mixture containing 0.26 mg vitamin B,/l. In each 
instance the subject had been receiving a com- 
mercial food formula for infants supplying 0.18 
mg vitamin B,/l. It had been noted that not all 
babies receiving this same preparation developed 
such symptoms. Three infants who previously 
exhibited spasms under the above conditions re- 
ceived test doses of L-tryptophane (0.2 gm/kg). 
All of these excreted appreciable amounts of 
xanthurenic acid in the urine during the subse- 
quent 12-hr. period. This xanthurenic acid excre- 
tion was prevented when 1—1.4 mg pyridoxine was 
given daily. In 3 control infants tested under the 
same conditions the excretion of xanthurenic acid 
was prevented when 0.5 mg or less of pyridoxine/ 
day were given. It would appear /) the vitamin 
Bes requirement of some infants is distinetly higher 
than for others; 2) milk preparations supplying 
less than 0.2 mg of vitamin Bs/day may lead to a 
deficiency severe enough in some infants to pro- 
duce clinical symptoms; 3) the amount of vitamin 
Be supplied even by an evaporated milk mixture 
does not supply a wide margin of safety over re- 
quirements. 


1477. Pharmacological studies on a new anal- 
gesic, 14-hydroxydihydromorphinone hy- 
drochloride (Numorphan Hydrochloride). 
Harotp BLUMBERG, STEVEN CARSON* AND 
Epwarp StTein.* Research Labs., Endo Products 
Inc., Richmond Hill, N. Y. 

A new morphine derivative, 14-hydroxydihy- 
dromorphinone hydrochloride (Numorphan Hy- 
drochloride), has been investigated pharma- 
cologically in comparison with morphine sulfate 
and dihydromorphinone hydrochloride. Analgesic 
activity was determined in mice by the hot-plate 
method of Eddy and Leimbach. Numorphan was 
found to be a highly potent analgesic by sub- 
cutaneous administration, being approximately 
15 times as active as morphine and 2.5 times as 
active as dihydromorphinone, calculated as base. 
Duration of analgesia at the ED59 was essentially 
the same for all 3 compounds. Despite the in- 
creased analgesic potency, the acute subcutaneous 
toxicity of Numorphan in mice was only 1.5 times 
that of morphine and 0.3 that of dihydromor- 
phinone. The therapeutic indices (£D50/LDs0) were 
morphine 125, dihydromorphinone 160, and Nu- 
morphan 1370. Orally Numorphan was twice as 
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potent as morphine and 1.7 times as toxic. The 
subcutaneous toxicity of Numorphan in rats was 
3.5 times that of morphine and the same as that of 
dihydromorphinone. Numorphan was 4 times as 
toxic as morphine orally in rats and 1.5 times as 
toxic intravenously in rabbits. Chronic experi- 
ments with Numorphan showed no cumulative 
toxicity and no significant pathological or hema- 
tological changes. Respiratory depression from 
intravenous Numorphan in rabbits was 9 times 
that of morphine and the same as that of dihy- 
dromorphinone. Electrocardiography in rabbits 
after intravenous Numorphan showed brady- 
cardia only at respiratory depressant doses, 
similar to morphine. The analgesic action of Nu- 
morphan in mice was prevented by N-allylnor- 
morphine. Likewise, N-allylnormorphine was an 
effective antidote for counteracting toxic dosages 
of Numorphan in mice, rats, and rabbits. 


1478. Growth-stimulatory effect of lactose 
added to synthetic diets for chicks. G. M. 
Briaes AND M. R. Spivey.* Lab. of Biochemistry 
and Nutrition, NIH, Bethesda, Md. 

New Hampshire female day-old chicks (6 chicks/ 
group) were fed a semi-synthetic diet containing 
(in gm/kg): glucose (Cerelose) 615, vitamin-free 
casein (G.B.I.) 200, gelatin 80, pt-methionine 3, 
corn oil 40, chick salts A (Proc. Soc. Exper. Biol. 
& Med. 81: 113, 1952) 60, choline Cl 2, and the 
following vitamins in mg/kg: thiamine HCl 8, 
riboflavin 8, Ca pantothenate 20, nicotinic acid 
100, pyridoxine HCl 8, pteroylglutamic acid 3, 
D-biotin 0.3, vitamin B,» 0.02, vitamin A acetate 
3, vitamin D; 0.02, alpha-tocopherol acetate 10, 
and 2-methyl-1, 4-naphthoquinone 1. When a total 
of 72 chicks (12 groups in 10 different experiments) 
were fed this diet they averaged 353 gm at 4 wk. of 
age. When 20% of glucose was replaced by lactose, 
60 chicks (10 experiments) averaged 394 gm, a 
small but significant increase (11.6%) which is 
similar to the well-known growth promoting effect 
of antibiotics. Lactose increased weight in 9 out 
of 10 experiments but only 4 of these were signifi- 
cant in themselves. Levels of lactose below 10% 
were not stimulatory. Aureomycin (50 mg/kg) was 
ineffective alone or when fed with 20% lactose. 
Feed and water consumption were increased by 
lactose feeding but feed efficiency was decreased. 
When sucrose was substituted for glucose in the 
diet the addition of lactose also increased weight 
in 9 out of 10 trials from an average of 293 gm (7 
groups) to 334 gm (10 groups), an increase of 14%. 
The reason for the weight increase is not known, 
although an indirect action of lactose may be in- 
volved. 


1479. Effect of cobalt on growth of chicks and 
rats. M. J. Burns* anp W. D. Satmon. Dept. 
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of Animal Husbandry and Nutrition, Alaba:na 

Polytechnic Inst., Auburn. 

Chicks and rats were fed diets containing peanut 
meal as the source of protein. These diets were 
deficient in vitamin B,2. and contained suboptimum 
amounts of choline (0.10% choline Cl). The addi- 
tion of 12 mg cobalt/kg of diet caused significant 
increases in growth of both species. When folacin 
was omitted from the diet for rats, cobalt addi- 
tion failed to producea growth response. When the 
peanut-meal diets for either rats or chicks were 
supplemented with vitamin By. or 0.2% choline 
Cl, the addition of cobalt did not increase growth. 
When soybean meal was used as the source of 
protein in the low-choline, vitamin Bj2-deficient 
diets, 12 mg cobalt/kg of diet increased the growth 
of rats but depressed the growth of chicks; growth 
of chicks was increased, however, by the addition 
of 6 mg cobalt/kg of diet. Chick growth on the 
soybean-meal diet was depressed by 12 mg cobalt/ 
kg of diet even when the diet contained vitamin 
Buy or 0.2% of choline Cl. 


1480. Effect of high environmental oxygen on 
retinal vessel development in the rat. 
ELizABETH Crorts CALLISON, MuRRAY FISHER* 
AND ARNALL Patz.* Human Nutrition Research 
Branch, Agricultural Research Service, USDA, 
and Dept. of Ophthalmology, Georgetown Univ. 
School of Medicine, Washington, D. C. 

In clinical and experimental studies reported by 
Patz and co-workers (Am. J. Ophth. 36: 1511, 
1953), the over-use of oxygen in the premature 
nursery has been implicated as a factor in the de- 
velopment of retrolental fibroplasia. This malady 
of premature infants is characterized by an ab- 
normal proliferation of retinal capillaries into the 
vitreous, with subsequent occurrence of hemor- 
rhage, and disorganization of the retina. In the 
present experiments, the effect of oxygen ad- 
ministered to new-born rats at concentrations 
ranging from 40-95%, for periods varying from 
1-21 days, was investigated. The retinal vessels 
were demonstrated in flat preparations of the 
retina, after cardiac injection of India ink | 
the ether-anaesthetized animal. When ox) + 
was administered at 50% concentration, v:s0- 
constriction was detected uniformly. How 
there was no disturbance in the normal pat’ 
of retinal vessel development. When concer": 
tions of 80% or more were used, complete oblii ra- 
tion of the retinal vessels occurred, followed ! 
grossly abnormal pattern of retinal vessel : 
velopment. Capillary tufts were formed in ! 
anterior retina. Histological study of the fe’ ow 
eye indicated that these lesions were abnornal 
proliferations of retinal capillaries onto the -!- 
face of the retina. These changes closely resen:' le 
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those described as characteristic of human retro- 
lental fibroplasia. 


1481. Nitrogen metabolism at varying caloric 
intakes as influenced by fat content of diet. 
Doris Howes CaLLoway* AND Harry SPECTOR. 
Quartermaster Food and Container Inst., Chicago, 
Til. 

Adult rats were fed a commercial ration for a 
2-wk. standardization period during which a re- 
quirement of 46 cal/day for maintenance of con- 
stant body weight was established. Controls were 
sacrificed at the end of this period for measure- 
ment of body composition. Diets composed of egg 
albumin or whole milk protein containing either 
30% or 5% fat were fed for a 4-day experimental 
period at 3 levels of caloric intake: 100%, 50% or 
25% of the determined requirement. The minimum 
protein requirement (160 mg N/day) was provided 
in all diets. Fasted controls were also employed. 
Body weight loss was inversely proportional to the 
caloric intake but was unaffected by the composi- 
tion of the diet. Both liver and carcass showed the 
same qualitative changes in composition but these 
changes were quantitatively greater in the liver. 
Nitrogen losses were approximately equal in 
groups fed 50% or 25% of the caloric requirement 
but much less than the fasted controls. Fat losses 
were directly proportional to the caloric deficit. 
All ealorie-restricted groups were in negative 
nitrogen balance and no superiority of protein 
source or fat content of the diet was evident. 


1482. Methods for identification and deter- 
mination of quinones. WILLIAM J. CaNapy* 
AND JOSEPH H. Rog. Dept. of Biochemistry, 
School of Medicine, George Washington Univ., 
Washington, D. C. 

Particular attention has been given to the de- 
termination of menadione (Vitamin K;). The 
vitamin is treated in an alcoholic filtrate with 2, 4- 
dinitrophenylhydrazine. After a suitable incuba- 
tion period, the reaction mixture is diluted with 
alcohol and ammonia is adaed. The resultant blue 
color due to the salt of the hydrazone is read in the 
colorimeter at 635 my. Since 2,4-dinitrophenyl- 
hvdrazine reacts with other carbonyl compounds 
to form hydrazones, which produce a red color 
under these conditions, difficulties are encountered 
in the analysis of biological material. It is possible 
to remove these interfering substances by treat- 
ment of the alcoholic filtrate with adsorbents.:A 
combination of anhydrous sodium sulfate and 
Fisher’s adsorption alumina have been found effi- 
c: clous. Recoveries of menadione added to human 
urine ranged from 98-110%. The hydrazone of the 
quinone may be isolated by means of an alumina 
column and suitable solvent systems. It is easily 
Visible as a blue or violet band. After elution it is 
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subjected to paper chromatography for identifica- 
tion. During this process the hydrazone is visible 
as a blue or violet spot. This procedure may be ap- 
plied to as little as 0.27 of quinone. These reac- 
tions are presented as convenient qualitative tests 
for quinones, which can be applied quantitatively 
and may also be used for identification. 


1483. Effect of dietary variations on pyridine 
nucleotide levels in human blood. K. E. 
CHEsSLOcK* aNd M. 8S. Reynoups. Dept. of 
Foods and Nutrition, School of Home Economics, 
Univ. of Wisconsin, Madison. 

With the aid of a rapid reliable method for de- 
termining the pyridine nucleotides in the blood, 
it became possible to study the response of these 
nucleotides to diets low in niacin and/or certain 
of the essential amino acids. In the first study, 5 
human subjects were maintained on a controlled 
dietary regime as follows: 8 days on an adequate 
normal diet, 12 days on a diet furnishing only 188 
mg tryptophan and 5.1 mg niacin, and finally 8 
days on the same diet supplemented with 800 mg 
trytophan. In the last 2 periods, nitrogen at a level 
of 17.5 gm was furnished largely by zein. The 
pyridine nucleotides, determined as wg of DPN/ 
gm hemoglobin, increased during the deficient 
period and decreased when tryptophan was added. 
Subjects were in positive nitrogen balance 
throughout. In the second study, following a 16- 
day control period, 4 subjects were maintained on 
a semi-synthetic diet furnishing 10 gm nitrogen 
and all essential amino acids in adequate amounts 
to maintain nitrogen balance. When the methio- 
nine content of this diet was reduced to approxi- 
mately 170 mg and 70 mg respectively, the pyridine 
nucleotide level fell. Experimental details will 
be presented and possible explanations for these 
anomalous effects will be discussed. 


1484. Vitamin B,. and aging. Bacon F. Cuow. 
Dept. of Biochemistry, School of Hygiene and 
Public Health, Johns Hopkins Univ., Baltimore, 
Md. 

Studies on the absorption and fate of vitamin 
By. administered parenteraly or orally to young 
(20-40 yr.) or old individuals (60-90 yr.) reveal a 
number of agewise differences. /) A larger portion 
of Biz injected by the intramuscular route is re- 
tained by the old people than by the young. 2) 
The gastric juice samples from the old subjects 
without achlorhydria contained a smaller amount 
of Bis-binding substance than specimens obtained 
from the young (52 + 3.0 against 72 + 2.0 in mug 
of Biz bound/mg N.). 3) The mean By» serum level 
of the young was significantly higher than that of 
the old (158 + 10.7 against 108 + 8.2 in wg B;2/ml). 
4) Oral tolerance tests showed that all of 8 young 
but only 6 out of 18 old subjects, given 1.0 mg 





454 


By orally showed a marked elevation (100 uyg) 
in blood level. When the test dose was lowered to 
250 wg 5 out of 8 young ones, and none of the 10 
old subjects showed an increase. These observa- 
tions are in harmony with the view that older 
people are less able to absorb exogenous By. possi- 
bly due to lack of intrinsic factor which is sug- 
gested by the lower By binding capacity of their 
gastric secretion. These factors result in a lower- 
ing of By level in blood and presumably tissues. 


1485. Maximum growth of suckling rats. 
GERALD J. Cox, Paut V. MorGAN* AND JESSICA 
W. Naruans.* School of Dentistry, Univ. of 
Pittsburgh, Pittsburgh, Pa. 

Two groups of rats, A and B, were nursed suc- 
cessively by 3 females for 8 hr. periods so that the 
A group was always nursed by a rat that had been 
rested for 8 hr. and the B group by a female that 
had suckled the A group. With 6 rats in each group, 
the maximum weights at 21 days of age have been 
65-70 gm in A groups and have exceeded the 
weights of the B group members by 30-40%. With 
4 rats in A groups and 9 in B groups, maximum 
weights have been 75-80 gm in A groups, exceeding 
B group weights by 40-50%. The weights of B 
group members have generally been in excess of 
those of normally suckled rats. Weight contribu- 
tions to the young from the nurses varied widely. 
(Supported by a grant from The American Cancer 
Society.) 


1486. Apparent digestibility of protein. EARLE 
W. CrampTon AND ELAINE B. RUTHERFORD.* 
Dept. of Nutrition, Macdonald College, McGill 
Univ., Quebec, Canada. 

In studies with human subjects difficulty was 
experienced in obtaining constant coefficients of 
apparent digestibility of egg protein from diets 
containing different levels of egg. Subsequent 
studies employing multiple regression and partial 
correlation with rats fed diets in which dry cheese 
replaced from 0-100% wheat or wheat plus metho- 
cel, have shown that 1) the fecal protein is not 
significantly correlated with the quantity of pro- 
tein eaten, 2) the variations in dry matter intake 
account for about 96% of the difference in the 
quantity of fecal protein, and 3) the apparent 
digestibility of diet protein is dependent to about 
75% on the level of protein in the diet. Some im- 
plications of these findings on the estimation of 
the energy from the protein component of diets 
by the Atwater system are discussed. 


1487. Effect of free choice during rehabilita- 
tion following dietary restriction on fat and 
water of tissues of rats. E. Da Costa, R. 
Ciayton* anp H. Krzywicxi.* Army Med. 
Nutrition Lab., Fitzsimons Army Hosp., Den- 
ver, Colo. 
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Of 114 male albino rats studied, 18 were fed 1) 
a control diet and 96 were fed either 2) a low calorie 
diet or reduced quantity of an adequate diet, 3) 
a carrot diet containing less than 2% protein, or 
4) limited amounts of a diet containing 5% casein 
and 10% salt. After 91 days, 6 controls and 8 from 
each type of restriction were sacrificed. The re- 
maining restricted rats were rehabilitated on a 
free choice of 3 isocaloric diets, i.e., 5) high (60%) 
protein, 6) high (54%) fat and 7) high (81%) car- 
bohydrate. After 1, 2, 3, 4, 42 and 91 days of re- 
habilitation, rats were sacrificed and fat and water 
determined on the carcass, skin, muscle, liver and 
kidney. During restriction, hydration increased 
and fat decreased in all tissues. During early re- 
habilitation, water decreased slowly while fat in- 
creased rapidly. After 42 days of rehabilitation, 
all tissues had decreased in water and increased 
significantly in fat, i.e., the controls with total 
carcass fat of 31.8% dry weight and water, 63.5 
gm% and animals rehabilitated on free choice after 
a low calorie diet, with carcass fat, 46.5% dry 
weight and water, 59.6 gm %. Forty-nine days later 
water increased and fat decreased slightly. Dur- 
ing rehabilitation the high fat diet was the most 
acceptable, the high carbohydrate diet next and 
the high protein diet the least acceptable. 


1488. Failure of thermogenesis and effect of 
high frequency electromagnetic waves in 
the hereditary obese-hyperglycemic syn- 
drome. THomas R. A. Davis* aNp J. MAYER. 
Dept. of Nutrition, Harvard School of Public 
Health, Boston, Mass. 

In a previous report (Yale J. Biol. Med. 26: 
38, 1953), the extreme sensitivity to cold of mice 
with the obese-hyperglycemic syndrome was de- 
scribed. This lack of resistance represents a priori 
failure of mechanisms controlling heat loss or fai! 
ure of thermogenesis. A detailed study, determi: 
ing oxygen consumption, respiratory rates, et: 
of obese and nonobese animals was conducted | 
answer this question. It was found that nonobe 
siblings (and goldthioglucose obese animals) | 
act to low environmental temperatures by | 
creasing oxygen consumption, respiratory ra’ 
maintenance of body temperature and surviv 
Hereditarily obese mice show adequate respo! 
in terms of respiratory rate, vasomotor and shiv: 
ing reactions but failure to increase oxygen ¢: 
sumption results in hypothermia and death 
2-6 hr. when body temperature reaches 14-15 
Cooling is reversible above 16°C. Reaction to h: 
is normal. These results demonstrate that sen 
tivity to cold in the obese mice is directly due 
their inability to raise metabolism for therm 
genesis. This failure appears related to decreas: 
oxidation of administered radioacetate, increas 
lipogenesis and labeled fatty acids retention ( 
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Biol. Chem. 198: 259, 1952; Bares, Mayer AND 
Nauss, Federation Proc. this issue), To replace 
missing chemical thermogenesis heat was induced 
in the animals by high frequency radio waves 
without altering cold environment. Considerable 
increase in survival can thus be obtained in obese 
mice without concomitant increase in oxygen con- 
sumption. Oxygen consumption of normal animals 
is decreased, but other reactions (‘physical regu- 
lation’) to cold are normal. 


1489. Enzyme and coenzyme concentrations 
of rat tissues with graded intakes of vita- 
min B,. Lucite E. DeEckeER (introduced by 
MarGaRet A. Ountson). Depts. of Chemistry and 
Foods and Nutrition, Michigan State College, 
East Lansing. 

Male and female weanling albino rats were fed 
purified diets containing graded amounts of vita- 
min By. After 30 days animals were sacrificed and 
the heart, liver, kidney and brain removed and 
analyzed for flavin-adenine dinucleotide (FAD) 
and flavin mononucleotide (FMN) plus free 
riboflavin. FAD and FMN concentration in brain 
was independent of the amount of vitamin Bz in 
the diet. In heart tissue, coenzyme concentrations 
increased with dietary intake. Kidney ahd liver 
coenzyme concentrations were doubled when in- 
take was increased from no vitamin to 30 ug vita- 
min B.2/day. The vitamin intake necessary to 
maintain coenzyme tissue levels varied with the 
organ and the coenzyme, in general, 30 ug/day 
was sufficient to maintain high FAD and FMN 
concentrations in these tissues. Other animals 
‘were sacrificed and livers analyzed for D-amino 
acid oxidase and xanthine oxidase activity. The 
dietary vitamin Bez needed to attain high xanthine 
oxidase activity was approximately 30 ug/day, 
while D-amino acid oxidase activity was highest 
with an intake of 63 ug. The rate of growth in- 
creased gradually with increasing vitamin Be. 
The highest growth rate, 3.9 gm/day, was obtained 
with an intake of 43 wg/day. In general, changes in 
enzymatic activity and coenzyme ccncentration 
increased with increased intakes of vitamin Bs and 
reached a high concentration with 30 ug riboflavin/ 
rat/day. The rate of growth continued to increase 
vith an additional amount of riboflavin. 


1190. Effect of egg yolk, fat and fish solubles 
on growth of chieks. C. A. Denton, R. J. 
LILLIE AND J. R. SizEMORE (introduced by N. R. 
Kunis). Bureau of Animal Industry, USDA, 
Beltsville, Md. 

When male chicks (New Hampshire X Silver 
‘rnish), on a corn, soybean meal, alfalfa meal 

‘sal fortified with B vitamins, choline, me- 
ionine, antibiotic and arsonic acid, were fed 

ih solubles, lard or egg yolk weight gains of 9, 
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6 and 18% respectively over the basal were ob- 
tained at 4 wk. of age. The effect appears to be 
additive as feeding the combination of these ma- 
terials resulted in 32% increase in weight over the 
basal. Female chicks of the same strain when fed 
these materials singly gave approximately the 
same responses as did the males. Vitamin By- 
depleted mixed Rhode Island Red chicks gave 
about the same response to lard and a larger re- 
sponse to yolk than the crossbreds. The Rhode 
Island Red chicks’ response to fish solubles was 
small and irregular. 


1491. Effect of xanthine administration on 
xanthine oxidase activity of mouse tissues. 
L. S. Drerricu (introduced by Maurice E. 
Suits). Depts. of Biochemistry and Surgery, 
College of Physicians and Surgeons, Columbia 
Univ., New York City. 

It is well documented that either a folic acid or 
vitamin E deficiency elevates liver xanthine oxi- 
dase activity. Furthermore, in both these de- 
ficiency states, this enhancing effect appears to 
occur only in the liver, other tissues being un- 
affected (WESTERFELD, W. W. anv D. A. RicHerT, 
J. Biol. Chem. 182: 163, 1950; Ricnert, D. A. AND 
W. W. WEsTERFELD, Proc. Soc. Exptl. Biol. & Med. 
84: 468, 1953). The importance of hypoxanthine 
and xanthine oxidation in purine catabolism, the 
fact that both of the above-mentioned deficiencies 
are accompanied by a derangement of purine 
metabolism, and the numerous observations that 
protein. deprivation lowers liver xanthine oxidase 
leads one to speculate regarding the possible adap- 
tation of this enzyme in the presence of elevated 
concentrations of purines. The data to be pre- 
sented suggest that liver xanthine oxidase behaves 
as an adaptive enzyme. C;7 black male mice were 
injected intraperitoneally with a xanthine sus- 
pension at a level of 120 mg/kg/day and were 
compared with animals receiving an equivalent 
volume of saline. All animals received chow diet 
ad libitum. No changes in xanthine oxidase ac- 
tivity were observed at six days. However, after 
14 days of xanthine administration the liver xan- 
thine oxidase activity increased 1.5 to 2-fold. No 
change in kidney xanthine oxidase activity was 
observed after 20 days of xanthine administration. 


1492. Influence of folic acid deficiency on 
metabolism of chicken bone marrow cells. 
James 8S. DINNING AND Pau L. Day. Dept. of 
Biochemistry, School of Medicine, Univ. of Arkan- 
sas, Little Rock. 

Chicks were given a purified diet devoid of folic 
acid; controls received this diet supplemented with 
5 mg pteroylglutamic acid/kg. After a 3-wk. feed- 
ing period the animals were sacrificed and bone 
marrow cell suspensions were prepared. The endog- 
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enous oxygen consumption, choline oxidase, and 
succinoxidase of these bone marrow cells were 
measured manometrically. Measurements were 
made of the rate of in vitro incorporation of C™ 
methyl choline and C™ formate into phospholipids 
and nucleic acids respectively. Bone marrow cells 
from folic acid-deficient chicks exhibited an in- 
creased endogenous oxygen consumption and in- 
creased succinoxidase activity. Also, the incor- 
poration of choline into phospholipids and of 
formate into nucleic acids was greatly increased in 
the marrow cells from the folic acid-deficient 
chicks. Folic acid deficiency resulted in a complete 
loss of bone marrow choline oxidase. 


1493. Vitamin B, deficiency in monkeys. 
Guapys A. Emerson, Grorce E. Boxer 
AND EvizaBEeTH W. GiLFILLAN.* Merck Inst. for 
Therapeutic Research, and Research Lab., Chemi- 
cal Div. of Merck & Co., Inc., Rahway, N. J. 
Twelve Rhesus monkeys weighing 2-2.5 kg were 

maintained for a period of 3 mon. on a natural 

food ration. They were then fed a purified diet 

(Rinehart and Greenberg) supplemented with 

3.5 mg pyridoxine twice weekly for a period of 5 

wk. The rate of growth was greater when the 

animals received the purified diet with pyridoxine 
than during the period of feeding the stock ration. 

At this point pyridoxine was withdrawn from 6 of 

the animals. The monkeys began to lose weight 

within 2 weeks. Their hair became coarse, dry 
and lusterless; their behavior apathetic and 
lethargic. A tendency toward a microcytic anemia 

was noted in the deficient animals within 2-3 

wk. The controls receiving pyridoxine continued 

to gain weight, had sleek glossy coats and were 
highly active. No measurable levels of pyridoxal 
phosphate were found in the blood during the 
period of feeding the natural foods. Among a num- 
ber of other species listed only man failed to have 
detectable pyridoxal phosphate. Values normal 
for other species were observed in the monkeys 
during the period of pyridoxine administration. 

The pyridoxal phosphate levels declined as vita- 

min Bg deficiency progressed. 


1494. Relation of diet to toxicity of chlo- 
rinated naphthalenes in rats. R. W. ENGEL, 
W. N. Linxous* anv W. B. Betu.* Depts. of 
Biochemistry and Nutrition and Biology, Virginia 
Polytechnic Inst., Blacksburg. 

The highly chlorinated naphthalenes, causative 
agents of bovine hyperkeratosis (X-disease), were 
administered dissolved in corn oil to weanling rats 
either by stomach tube or by injection (intra- 
peritoneally or subcutaneously). They were also 
administered orally by dispersing petroleum ether 
solutions onto diets. A purified low-fat diet con- 
taining 9% of casein and 0.3% of i-cystine as pro- 


FEDERATION PROCEEDINGS 


Volume 13 


tein source produced enlarged and severely fatty 
livers in weanling rats in 7-14 days when it con- 
tained 50 mg hexachloronaphthalene (90% pure) / 
kg (4 mg hexachloronaphthalene, total intake/ 
rat). This level of hexachloronaphthalene was only 
mildly toxic and produced only slight increases in 
liver fat when the dietary casein was increased to 
27%. Omitting the dietary vitamin A and D sup- 
plement, or including fat (Crisco) in the diet to 
replace 25% of sucrose did not influence the toxic- 
ity of the 9%-casein diet containing 100 mg hexa- 
chloronaphthalene/kg. |Hexachloronaphthalene 
produced more severely fatty livers than the 
tetrachloro-derivative. Their toxicities were cor- 
related with their reactivity with dimethy] aniline, 
a reagent with which the highly chlorinated naph- 
thalenes react to form a stable yellow color that is 
measurable colorimetrically at wavelength 400 
my (Va. Agr. Exp. Tech. Bull. 121: 1953). 


1495. Relationships of nutrient levels of diets 
of Iowa school children to physical and bio- 
chemical measurements. Ercet 8S. Epp- 
RIGHT,* VIRGINIA D. St1pwELL* AND CHARLOTTE 
Roperuck. Nutrition Lab., Home Economics 
Research Dept., Iowa State College, Ames. 
Relationships between levels of nutrient intake 

of school children as observed through common 

methods of dietary study, and development of 
children as revealed by body measurements, 
hemoglobin concentrations and by serum concen- 
trations of ascorbic acid, carotenoids, and alka- 
line phosphatase have been studied. Comparisons 
were made between 222 children with liberal in- 
takes of all nutrients and 429 children with diets 

considerably lower in nutrient content. The 2 

dietary levels represented the upper and lower 

extremes found in a fairly well-fed population. 

Children with the liberal diets were taller, heavier, 

and larger in leg girth than those with the lower 

nutrient intakes; tendencies toward obesity were 
more pronounced with girls on the lower dietar) 
level than on the higher, in spite of the larg: 
caloric intakes of the latter. Changes in conce!: 
trations of the blood constitutents with age an: 
sex were associated with differences in nutrie?' 
consumption. Differences noted were small bu 
significant. They may be indicative of tren 
which need to be scrutinized for the large grou} 
of children whose diets are not drastically poo: 
but suboptimal in nutrient content. (Contribu 
tion of North Central Regional Project NC-» 

The Bureau of Human Nutrition, Resear 

Branch, Agricultural Research Service cooperat¢ 

on the study, which was supported in part by 

grant and other assistance from the Gener: 

Mills.) 


1496. Gross and histological anomalies 0! 


By-deficient chick embryo. THomas M 
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Frerauson* anp J. R. Coucn. Texas A and M 

College System, College Station. 

The vitamin By-deficient chick embryo was 
described by Olcese, Couch, Quisenberry and 
Pearson (J. Nutrition 41: 423, 1950). The small 
embryo was characterized by myoatrophy of the 
legs, general body hemorrhages, and a high inci- 
dence of mortality which reached its peak at the 
sixteenth to eighteenth day of incubation. Gross 
and microscopic studies have been carried out on 
17-day B,:-deficient embryos obtained from hens 
maintained on a purified synthetic-type diet, low 
in vitamin By, in an attempt to ascertain the 
physiological role of vitamin By in the develop- 
ing embryo. General edema has been found to oc- 
cur in a large number of the deficient embryos in 
addition to the previously mentioned external 
characteristics. Detailed studies of the liver, 
heart and kidney show a marked accumulation of 
lipid material in these organs as determined by 
gross and microscopic examination. In addition to 
lipid material, there is histological evidence of 
degeneration in cardiac muscle and hepatic cells. 
Degeneration is not proportional to the lipid pres- 
ent. Injection of vitamin Bi: into the hens main- 
tained on the low Bi: diet or injection of vitamin 
By into the deficient eggs produced by these hens 
results in a normal sized embryo, without the 
edema or the accumulation of lipid material in 
the liver, heart and kidney. The evidence suggests 
that vitamin B,2 plays a part in lipid metabolism 
of the embryo. 


1497. Effect of vitamin B,, on methyl synthesis 
from glycine. Jay Firtu,* 8. P. Mrstry* anp 
B. Connor JouHnson. Div. of Animal Nutrition, 
Univ. of Illinois, Urbana. 

Two- to 3-day old baby pigs were used to study 
the effect of vitamin By: and glycine on a choline 
deficiency. Previous experiments with baby pigs 
have shown that vitamin By, is required but that 
it is not involved in the transmethylation from 
methionine to choline @. Animal Sci. 12: 915, 
1953). A choline deficiency has been characterized 
and the requirement determined. In these experi- 
ments it was established that in the presence of 
B., the dietary ingredients (e.g. serine, glucose, 
etc.) would not serve as adequate methyl pre- 
cursors for choline synthesis. In the present experi- 
ment, the pigs were fed an alpha-protein synthetic 
milk containing 0.8% methionine and less than 
0'% choline with glycine supplementation to a 
level of 2.2% of the diet. They were divided into 
2 <roups, 1 of which received 0.8 ug Bis/kg B.W./ 
diy by weekly injection. All pigs were killed dur- 
ing thesixth wk. when they had reached the termi- 
ni! stages of Bis deficiency. In the groups receiv- 
ing vitamin By, histological examination of the 
livers revealed no fatty infiltration characteristic 
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of a choline deficiency; while in the B,2 deficient. 
groups, all the animals had markedly fatty livers. 
These results indicate that vitamin B,2 is required 
for the synthesis of methyl groups from glycine 
and that glycine will serve as a methyl source only 
in the presence of Bie. 


1498. Importance of fat in nitrogen economy 
of protein-depleted rat when caloric re- 
strictions are imposed. HazeL Metz Fox* 
AND Peart Swanson. Nutrition Lab., Home 
Economics Research Dept., Iowa State College, 
Ames. 

Adult male rats were depleted of their protein 
reserves by feeding diets inadequate in protein 
only. Two types of depletion diets were used. One 
was essentially fat-free; the other contained fat 
equivalent to 20% of the ration. Urinary nitrogen 
excretion was measured during a period when these 
diets met the total energy requirements of the 
animals and in a subsequent period when the diet 
was restricted so that its energy value was 4 of 
that of the ration consumed in the first period. 
The body-sparing action of dietary fat under con- 
ditions of protein deprivation and caloric restric- 
tion has been confirmed. Nitrogen excretion was 
not decreased when either methy! linoleate or a 
special sample of hydrogenated coconut oil repre- 
senting a completely saturated preparation was 
added to the low-fat diet. It would appear, there- 
fore, that neither the essential fatty acid content 
nor the degree of saturation of a fat is related to 
its nitrogen-sparing quality. The relative periods 
of survival of animals fed the high and low fat 
rations have been studied at normal and restricted 
levels of caloric intake. Daily excretion of nitrogen 
was determined over the extended interval. Ex- 
cretion of urinary nitrogen was associated with 
time of survival on the restricted rations. Depres- 
sions in the excretion of nitrogen by the fat-fed 
rats accounts, at least in part, for prolongation of 
their survival period. 


1499. Inhibitory effects of sugars. G. 
FRAENKEL. Dept. of Entomology, Univ. of Illi- 
nois, Urbana. 

The larva of the mealworm, Tenebrio molitor, 
which normally grows on cereal products in stor- 
age, develops normally on semisynthetic diets, 
consisting of casein, cholesterol, a salt mixture, 
and 10 vitamins of the B complex (including 
carnitine) or 2% yeast, if the diet also contains 
about 80% glucose. Glucose can be replaced by 
starch, glycogen, dextrin, maltose, mannitol, and, 
to some extent, cellobiose. The larvae do not grow 
on fructose, sucrose or sorbitol as the sole carbo- 
hydrates, but do grow on mixtures of these sugars 
with starch, indicating that their adverse effects 
are due to hygroscopic properties rather than 
specific inhibitions. The larvae fail to grow on the 
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pentoses arabinose, xylose and rhamnose, the 
hexoses galactose, mannose and sorbose, the disac- 
charide lactose, the poiysaccharides cellulose 
and inulin, the alcohol dulcitol and the ester-a- 
methylglucoside. Of these, lactose and possibly 
mannose have a slight growth promoting effect, 
cellulose and inulin are merely inactive, while 
the others are inhibitory to a greater or lesser ex- 
tent. This was established by testing their effects 
in mixture with starch, glucose or cellulose. 
Galactose, sorbose, dulcitol, a-methylglucoside 
and the pentoses exerted strong inhibitory effects 
in amounts of 20% or less in the diet, in the pres- 
ence of 60% starch, while 60% starch plus 20% 
cellulose was as good as 80% starch. These results 
will be discussed in the light of recent findings on 
the inhibitory action of galactose in vertebrate 
metabolism. 


1500. Effect of orotic acid on growth of chicks 
and poults. J. C. Fritz, F. D. WHarTon, JR.* 
AND R. M. HEN EY.* Dawe’s Lab., Inc., Chicago, 
Til. 

A practical type turkey starting diet was sup- 
plemented with graded levels of orotic acid, both 
alone and in combination of 0.05% dl-methionine. 
Approximately 5% increased weight was observed 
at 8 wk. in those groups of poults which received 
15 mg orotic acid/lb diet. Addition of methionine 
had little or no effect on growth or on response to 
the orotic acid. Chick diets believed to be com- 
plete with respect to all known nutrients were sup- 
plemented with 2.5% dried skim milk, 2.5% dried 
whey, 2.5% hydrolyzed whey, or with 15 mg orotic 
acid/lb. Growth stimulation was obtained with 
the dried skim milk, dried whey, and orotic acid. 
Response to the orotic acid was fully equal to the 
best response obtained with any milk product. 
Under the conditions of this test, growth of the 
chicks was better in floor pens than in screen 
floored batteries, but response to the supplements 
was about equal for both rearing methods. 


1501. Vitamin A deficiency in cats. 8S. N. 
GersuHorr,* 8. B. ANpRus AND D. M. Heastep. 
Dept. of Nutrition, Harvard School of Public 
Health, Boston, Mass. 

Little is known of the nutritional requirements 
of cats. In the present studies cats have been suc- 
cessfully raised on purified diets containing either 
5% fat and 20% protein or 26% fat and 35% pro- 
tein. Vitamin A was supplied by the inclusion of 
1% cod liver oil in these diets. The plasma vitamin 
A levels of cats fed the high fat ration were 3 times 
greater than those fed the low fat ration. There 
was no difference in the plasma vitamin A levels 
of rats fed the same ratios. A number of cats were 
placed on vitamin A deficient rations. Although a 
deficiency state was produced as judged by weight 
loss and recovery following vitamin A administra- 
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tion, the classic clinical symptoms of vitamin A 
deprivation were not observed. Histological stud 
ies of deficient cats have been made. When 4 
carotene was added to vitamin A deficient rations 
in the form of strained carrots or was given orally 
in a coconut oil emulsion, no protection was ob 
served. However, evidence of some conversion to 
vitamin A of intravenously administered 8 caro- 
tene has been obtained. 


1502. Fatty acid metabolism and intracellular 
K* and Nat. R. P. Geyer, KATHERINE J. 
SHoitz* anp Marron A. Ryan.* Dept. of Nutri- 
tion, Harvard School of Public Health, Boston, 
Mass. 

Fatty acid metabolism by rat liver slices is 
greatly increased in the presence of high K* con- 
centrations (J. Biol. Chem. 205: 81, 1953). In the 
case of octanoate-1-C' this increase is almost ex- 
clusively in the acetoacetate fraction. These re- 
sults would be in accord with the concept that a 
high K* concentration in the medium is necessary 
to maintain a normal intracellular K+ concentra- 
tion, and that the latter in turn is necessary for 
high fatty acid metabolism. That a high concen- 
tration of K+ per se was not required, however, 
was shown by the fact that Lit also favored high 
octanoate metabolism. Results of experiments will 
be presented in which radio-fatty acid metabolism 
by liver slices was measured using a variety of 
different incubation media, and in which simul- 
taneous intracellular Na* and K+ determinations 
were made. 


1503. Comparative effects of diets containing 
lime-treated and untreated corn in produc- 
tion of human niacin deficiency. GRAcE A. 
GoLpsmMiTH, JANIS GIBBENS,* Haroun lL. 
RosENTHAL,* Wa.tTerR G. UNGLAUB* AND °). 
Neat Miuier.* Depts. of Medicine and Bi: 
chemistry, Tulane Univ. School of Medicine, N 
Orleans, La. 

In previous studies of human niacin requi 
ment, urinary excretion of niacin metabolites v's 
found to decrease more rapidly and signs of nia: 
deficiency to develop earlier in subjects ma 
tained on corn diets than in those receiving wh 
diets of comparable niacin and tryptophan © 
tent. (5 mg niacin, 200 mg tryptophan). Kodi: 
(Biochem. J. 48: vu1, 1951) reported that corn ¢ 
tains ‘bound’ niacin unavailable to the rat un’ 
hydrolyzed by alkali. Laguna and Carpenter 
Nutrition 45: 21, 1951) found that growth dep: 
sion induced in rats fed high corn diets was dim | 
ished by lime treatment of corn. Three subj: 
were maintained on diets containing corn }) 
treated with lime and 2 subjects on compara 
diets containing untreated corn. Excretion 
niacin metabolites decreased at approximately ‘ 
same rate during both regimens. In one subjc ! 
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vho received lime-treated corn and, subsequent 
o rehabilitation, untreated corn, signs of niacin 
leficiency appeared after 30 days in each instance. 
\ second subject maintained on lime-treated corn 
leveloped deficiency in 40 days. Under the condi- 
ions of these experiments, lime treatment of corn 
ailed to influence the induction of experimental 
»iaecin deficiency. In one subject, changes in tryp- 
‘ophan and quinolinic acid excretion during re- 
abilitation suggest that niacin may be required 
for the conversion of tryptophan to niacin com- 
pounds. 


1504. Cabbages and turnips as a cause of 
endemic, or epidemic, goiter. IsiDOR GREEN- 
waLp. New York Univ. College of Medicine, New 
York City. 

The statements regarding the occurrence of 
goiter in a Belgian monastery as due to “little to 
eat... but rape-seed and cabbage”’ or ‘“‘a diet of 
Swedes (rutabagas) and tulip bulbs” or ‘‘rape- 
seed oil in large amounts’”’ all have their origin in 
the observation that some of the monks ate cab- 
bage 3 times a week and others ate it once every 
day. The statement that there was an increased in- 
cidence of goiter in Belgium is based upon the 
records of one clinic in Brussels and is contra- 
dicted, as regards adolescents, by another report. 
The statement, ‘‘in the low countries, particularly, 
the main portion of the diet consisted of cabbage, 
turnip or related foods” is contradicted by pub- 
lished data regarding the quantities of food ac- 
tually consumed by typical families. The sheep 
in New Zealand that developed goiter were not 
“fed a diet of turnip during the winter months’’ 
but ‘‘were pastured on ... English grass and 
clover... supplemented during the winter months 
with turnips and clover hay.”’ In New Zealand and 
in England, turnips have been used for winter- 
feeding of sheep and cattle for many years. The 
daily consumption of 500 gm cabbage during the 
winter, which seemed so excessive to Suk, has been 
exceeded in many families for longer periods with- 
out the appearance of goiter. The reports of 
sporadic human cases of goiter due to the exces- 
sive consumption of cabbage will not bear close 
ex:mination. The possibility exists but the fact 
hes not been demonstrated. 


15:5. Effect of previous level of protein intake 
on response to injury. M.I.GrossMAN, Doris 
lowes CaLLtoway, JAMES BOWMAN AND 
VinutAM K. CaLHoun (introduced by Harry 
‘PECTOR). Quartermaster Food and Container 
nst., Chicago, Iil. and Army Med. Nutrition 
ab., Denver, Colo. 

‘rotein was fed to male rats at levels corre- 
8} nding to 1, 2 or 3 times the minimum require- 
m at (160, 320 or 480 mg N/day) with calories 
80 ‘icient to maintain body weight at 300 gm. These 
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intakes in 14 days produced uniformly positive 
nitrogen balance. At the end of this standardiza- 
tion period controls were sacrificed and the re- 
maining animals subjected to a dorsal burn and 
a 4-cm laparotomy. Recovery was followed for 
10 days during which the groups were subdivided 
so that in each series one group was fed the same 
diet as during standardization and a second group 
the intermediate nitrogen level. Animals were 
killed on the 4th, 7th and 10th postoperative days. 
Metabolic response was evaluated by urinary 
nitrogen excretion, liver composition and adrenal 
weight and wound healing by tensile strength 
measurement and histologically. All animals were 
in negative nitrogen balance during the first 2 
days following injury, the deficit being greatest 
in those groups prefed high protein diets. Balances 
improved as food intake increased and were con- 
sistently positive after the 3rd postoperative day. 
Liver weight increased due largely to increased 
water content; nitrogen concentration of the dry 
matter increased without alteration in the total 
content of the organ in most cases. Adrenal weight 
was elevated throughout the period studied. 
The level of protein intake had no significant ef- 
fect on wound tensile strength. 


1506. Strain differences in niacin metabolism 
of rats. Louise P. Guitp,* Mary E. LosK1n* 
AND ANNE W. Wertz. Nutrition Research Lab., 
School of Home Economics, Univ. of Massa- 
chusetts, Amherst. 

Groups of 14 female albino rats of each of 2 
strains have shown statistically significant differ- 
ences in their excretions of acid-hydrolyzable 
metabolites of niacin (AHM), of N’-methylnico- 
tinamide (MNA), of totel excretion (AHM plus 
MNA ealculated as niacin), and of the percentage 
of the total excreted as MNA. On breeder’s ration 
rats of strain A excreted per 24 hr. 60 ug AHM 
and 39 ug MNA, whereas rats of strain B excreted 
98 ug AHM and 254 ug MNA. Strain A excreted 
37% and strain B 69% as MNA. Neither the weight 
nor food intake of individual animals showed any 
correlation with the excretion levels or with the 
per cent as MNA. Pregnancy increased the excre- 
tion levels, but did not alter these relationships. 
Groups of 5 females of each strain on a purified 
ration without niacin were bred. The AHM ex- 
cretion of strain A rats rose from 80 yg before 
breeding to 115 wg in late pregnancy and to 123 
ug soon after birth, while their MNA excretion was 
42 ug, 82 ug, and 91 wg for these periods respec- 
tively. For the same periods, the excretions of 
strain B rats were: AHM, 104 ug; 176 wg and 100 
ug; and MNA, 201 ug, 447 ug and 363 ug respec- 
tively. The percentage as MNA rose in strain A 
from 31 for nonpregnant females to 39 in late preg- 
nancy and postpartum, and in strain B from 62 
to 69 and 74 for the same periods. 
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1507. Influence of pyridoxine on mineral 
balance in infant maintained on a convul- 
sigenic milk preparation. ARILD E. HANSEN, 
Hiupa F. Wisse, Doris J. D. Apam,* Dan R. 
BussEy* anp A. G. WorsHam.* Dept. of Pedi- 
atrics, Univ. of Texas Med. Branch, Galveston. 
The occurrence of fits in a 4 mon. old male child 

who was being fed on a milk preparation suspected 

of having convulsigenic properties afforded the 
opportunity for the present study. It was felt that 
the metabolism of various minerals in some way 
might be concerned with the convulsive mecha- 
nism. After a 6 day interval in the hospital on the 
milk preparation in question, the intake was re- 
corded and 24 hr. collections of urine were begun. 

Aliquots were combined to correspond with stool 

collections which were marked with carmine. 

Standard methods of chemical analysis for min- 

erals were used. The study comprised 4 separate 

periods: I. pre-pyridoxine, 4 days during which 
time 6 convulsive seizures were noted: II. pyri- 
doxine administration, 10 mg orally for 6 days dur- 
ing which time convulsions ceased; III. post- 
pyridoxine, 6 days in length, no convulsions were 
noted; IV. also post-pyridoxine, 4 days, the same 
brand of milk of slightly different composition 
being used during which time no convulsions were 
noted. A decided alteration in the clinical condi- 
tion of the child was observed between periods I 
and JJ, hence particular attention is given to the 
results for these periods. During period IJ the 
average daily intake of milk was somewhat higher 
than during period I, an increase of 37%. With the 
administration of pyridoxine, the following ob- 
servations were made in regard to the daily reten- 
tion of the various minerals, the results being ex- 

pressed in mg/kg/24 hr.: nitrogen from 62-159; 

sodium from —4.6-—0.4; chlorine from 2.6-9.4; 

phosphorus from 16.7-27.2; potassium from 22.1- 

48.3; calcium from 22.3-39.7; magnesium from 

1.7-3.9. No great changes from period II were 

found in the mineral retentions in period III. 

However, the retention of P, Ca and Mg decreased 

markedly in period IV. No special alterations were 

observed in the clinical condition of the child 
during these 2 periods. The enhanced retention of 

Mg, K, Ca, and P following the administration of 

pyridoxine suggested that the convulsive seizures 

were related, at least in part, to mineral imbalance 
which in turn was concerned, primarily or second- 
arily, with the dietary intake of pyridoxine. 


1508. Lipotropic action of protein. A. E. 
Harrer,* D. A. Benton,* M. E. WINJE* 
AND C. A. Etvensem. Dept. of Biochemistry, 
Univ. of Wisconsin, Madison. 

Fat has been found to accumulate to the extent 
of 8-10% in the livers of young rats fed 9% casein 
diets containing choline (Stnaat et al., J. Biol. 
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Chem. 200: 867, 1953; Harper et al., J. Nutrition 
50: 383, 1953). This accumulation of fat, which is 
much smaller than that observed in animals fed 
diets deficient in choline, is particularly evident 
when the low casein diets are supplemented with 
methionine or cystine. Although with 9% casein 
diets the fat accumulation diminishes as the ani- 
mals mature and their protein requirement is 
reduced, fat also accumulates in the livers of ma- 
ture animals fed similar diets containing only 
5% casein. The fat accumulation apparently de- 
pends on the amino acid balance of the low pro- 
tein diets and is a reflection of a partial deficiency 
of certain amino acids. Substantially less fat is 
deposited in the livers of animals fed low casein 
diets supplemented with either protein or threo- 


‘nine. Threonine is much less effective when diets 


low in albumin are used and no accumulation of 
liver fat occurs in animals fed diets low in fibrin. 
A marked threonine effect can be demonstrated 
in animals fed low casein diets containing 1% 
methionine but no choline. A lipotropic action of 
protein beyond that of the methionine it contains 
has been observed in several studies of lipotropic 
factors in which casein and albumin diets have 
been used (Channon, Best and Beveridge) and 
may be explained on the basis of the above obser- 
vations. 


1509. Biotin synthesis with indigestible resi- 
dues in digestive tract of rat. InEz HARRILL,* 
Doris JOHNSON* AND HELEN T. Parsons. Dept. 
of Food and Nutrition, School of Home Economics, 
Univ. of Wisconsin, Madison. 

In an early study on biotin balance in the rat 
on crude rations containing egg white and pro- 
ducing abiotinosis, the total output of biotin in 
feces and urine exceeded the intake by a margin 
unaccounted for by losses from the tissues, thus 
indicating synthesis by micro-organisms in the 
digestive tract. In later balance studies with sem: 
synthetic rations containing egg white, urina’) 
output of biotin fell to about {7 of that noted on 
comparable natural rations and the total out)iit 
fell from the 170% of the intake, noted on t!ie 
natural rations, to about 70%. Yeast, the chi! 
carrier of vitamins in the crude rations, was tes: ! 
for its influence on intestinal synthesis by inc: 
porating it in the purified ration; at the levels f: 
it gave little or no evidence of promoting an | - 
creased rate of synthesis. On the other hand, so.” 
indication was obtained that the general bulkin: » 
of the crude ration might have some influen« ; 
2% of a powdered preparation of the practica! v 
biotin-free outer coating of psyllium seed in t' 
purified ration raised the fecal output of bioi 
to that observed on the crude rations, i.e., abe! 
250% of the amount on the purified diet alon . 
However, no delay was observed in the appearan’ 
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of manifestations of biotin deficiency nor was there 
an inerease in urinary output of biotin due to the 
higher fecal biotin content. 


1510. Rat growth assay method for vitamin 
By. ARTHUR M. HartTMaN AND LESLIE P. 
DrypEeNn.* Bureau of Dairy Industry, Agricul- 
tural Research Service, US Dept. of Agriculture, 
Washington, D. C. 

In tests with certain thyroactive By.-deficient 
plant protein or casein rations, growth rates with 
maximally effective doses of crystalline Biz were 
altered by incorporating in the ration certain 
crude By-active food substances. Lower values 
were obtained for the vitamin B.. potency of 
dried skim milk and commercial casein by an 
assay method in which such rations were used 
than by the method to be reported; the manner 
of substituting test materials in the ration was 
found to affect the results. The reported method 
employs a nonthyroactive By2-deficient casein 
ration containing lactose, and weanling young 
with body stores of the vitamin diminished by 
feeding their stock colony mothers a similar diet 
during lactation. Tests indicate no influence on 
growth of any other factor in several crude By:- 
active food materials fed in addition to maximally 
effective amounts of the pure vitamin, if those 
foods incorporated in the assay ration are appro- 
priately substituted for constituents in this ra- 
tion. Results with crystalline B,»2 will be presented 
for 2 series of assays, in one of which daily doses 
were fed separately and in the other of which var- 
ious levels were incorporated in the assay ration. 
The data in the first series were found to fit well 
the commonly used growth-log dose response, 
whereas those in the second fitted better a log 
growth-log dose or percentage average growth- 
percentage average dose curve. Combined slopes 
and estimates of the precision of the method have 
been computed for both series of assays. 


1511. Studies on unidentified growth stimu- 
lants for Streptococcus faecalis. C. H. Hit. 
(introduced by G. H. Wise). Dept. of Animal 
Industry, North Carolina State College, Raleigh. 
Hot water extracts of yeast, liver, pancreas, 

kidney and stomach lining stimulate the early 

growth of Streptococcus faecalis ATCC 8041 grown 
in the medium of Tepley and Elvehjem (J. Biol. 

Chem. 157: 303, 1945). Total growth, as measured 

turbidimetrically, after 18 hr. incubation was not 

increased by the addition of these extracts. The 
fa:tor(s) responsible for the stimulation of early 
g'owth could not be identified with any of the 
known vitamins, amino acids, thioctic acid, uri- 
die, eytidylic acid, orotic acid or the ash of the 
yeast extract. Paper partition chromatography 
using butanol and water, amy! alcohol and water, 
or xylene and water as the developing solvents 
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revealed the presence of at least 2 stimulatory 
factors in yeast extract. The factors present in 
yeast extract were destroyed by boiling for 5 min. 
at pH 12.5 but were not affected by boiling at pu 
1.5 for the same period of time. Hydrolysis in 20% 
HCI for 15 hr., however, completely destroyed the 
factors in yeast extract. Incubation of yeast ex- 
tract with an extract of hog kidney or pancreas 
in pH 4.5 acetate buffer increased the content of 
stimulatory factors in the yeast extract from 3.9- 
8.0 u/mg. This finding indicates either that part 
of the stimulatory factor content of yeast extract 
exists in a form not available to S. faecalis, or 
that treatment with extracts of kidney and pan- 
creas converts the factors present in yeast into 
more potent forms. 


1512. Muscular dystrophy in rabbits as a 
result of chronic choline deficiency. E. L. 
Hove anv D. H. Copeiann.* Dept. of Animal 
Husbandry and Nutrition, Alabama Polytechnic 
Inst., Auburn. 

Progressive muscular dystrophy developed in 
young rabbits that had been fed a choline-deficient 
diet for more than 70 days. Creatine excretion 
gradually increased to more than 40 mg/kg/day, 
while the creatinine excretion decreased to less 
than two-thirds of the normal value. The muscles 
of posterior extremities became flaccid and ex- 
tremely weak, although complete loss of muscle 
control did not occur. Histologic studies on the 
muscle have shown hyaline degeneration and other 
lesions characteristic of muscular dystrophy pro- 
duced by other means. The addition of choline to 
the diet brought about a rapid cure of the clinical 
dystrophy and creatinurea within 3 days. Vitamin 
E deficiency as a contributing cause of this dys- 
trophy was ruled out by feeding 10 times the nor- 
mal amount of a-tocopherol and determining the 
tocopherol content of plasma, muscles and other 
organs. (Supported in part by a grant-in-aid from 
the Muscular Dystrophy Assoc. of America.) 


1513. Neosynthesis of methionine, choline 
and serine in the chick. Berry Hsu,* ETHEL 
I. ANDERSON,* SipNEY WeErss* AND JAKOB A. 
Srexoui. Lankenau Hosp. Research Inst. and 
Inst. for Cancer Research, Philadelphia, Pa. 
Chicks were maintained on diets of known com- 

position ‘for several weeks. Either formate-C", 

glycine-2-C", serine-3-1 C“, or methionine-CH;-C' 
was injected intraperitoneally, the chicks were 

3 hr. later, and choline and methionine were iso- 

lated from the liver. Standard specific activities 

(S.S.A.) of the labeled carbon in the isolated 

metabolites were determined. In relation to S.S.A. 

of tissue methionine and choline, which were iso- 

lated after administration of methyl-labeled 
methionine, the 8.S.A. of tissue methionine and 
choline isolated after injection of other metabo- 





462 FEDERATION PROCEEDINGS 


lites were, in percentage, as follows: formate, 7-8; 
serine, 5-6; and glycine, 0.3-0.4. In the chick, the 
availability of glycine-2-C™ for synthesis of 
tissue serine is low, and the incorporation of the 
carbon of the methyl groups of choline into tissue 
methionine is also poor, as compared to the avail- 
ability of methyl-labeled betaine. The effects of 
deficiencies either in vitamin By, folic acid, homo- 
cystine, or dimethylethanolamine in the chick on 
the neosynthesis of methionine, choline and serine 
were also investigated, and the data will be pre- 
sented and discussed. (The work was aided by 
grants from Natl. Cancer Inst., PHS, and from 
the Borden Co., New York.) 


1514. Antibiotics, growth, food utilization 
and use of chromic oxide in studies with 
rabbits. T. C. Huanec,* H. E. Utricu* anp 
C. M. McCay. Animal Nutrition Lab., Cornell 
Univ., Ithaca, N. Y. 

A series of growth and digestion trials were 
conducted with the Silver Marten strain of rabbits. 
In antibiotic studies, contrary to ordinary belief, 
supplementation with either commercial or syn- 
thetic forms of aureomycin and terramycin to a 
pelleted natural ration gave no growth stimulus 
to young growing rabbits. Terramycin was not 
effective in overcoming the toxic effect of sulfa- 
thalidine when it was fed at a level of 0.5% in a 
similar diet. The latter antibiotic was also ineffec- 
tive in improving the growth of rabbits which 
received a purified ration containing either 25% 
casein or 24.7% soybean protein plus 0.38% methi- 
onine. Rations either low in protein or an essen- 
tial vitamin, niacin, were not improved by sup- 
plementation with terramycin. In digestion trials 
it was found that normally fed rabbits showed 
poorer digestibility of food than those with col- 
lars to prevent coprophagy. The chromic oxide 
method proved satisfactory in digestion trials 
with rabbits. A preliminary feeding of 5 days of 
chromic oxide and a correction of digestibility 
coefficient appear necessary. In digestion trials 
using chromic oxide it was found that: 1) rabbits 
regularly consume their feces; 2) the cecum of 
rabbits functions mostly in synthesis and break- 
ing down rather than absorption; and 3) the large 
intestine of rabbits absorbs a substantial portion 
of nutrients from the food. Rabbits convert their 
feed into meat as efficiently as swine (3.1 + 0.8 
at 11 weeks of age). The acidity of the gastric 
contents of rabbits is always very high. The pu 
value of the gastric contents is usually between 
2.0 and 3.2. The type of feed and the schedule of 
feeding make little difference in the px values of 
the contents of the gastrointestinal tract. The 
high acidity of the stomach, the synthesis as well 
as the breaking down process in the cecum and 
the regular eating of excreta by rabbits all play 
unique roles in the nutrition of this species. 
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1515. Amount of iron from gastrointestinil 
sources which was excreted in the feces of 
human subjects on diets containing smail 
amounts of iron and amount of nitrogen 
retained from the same diet. Rutu INGAtis* 
AND Frances A. JoHNSTON. New York Stale 
College of Home Economics, Cornell Univ., 
Ithaca. 

Young women were given diets containing 1.03, 
2.15 and 3.22 mg of iron during three 8-day periods, 
respectively. The iron in the food and feces and 
the nitrogen in the food, feces and urine were 
determined. The mean difference between iron 
intake and iron excretion increased with increasing 
intakes. Also, the fecal-iron became more variable 
from subject to subject as the intakes increased. 
The amount of iron in the feces from gastroin- 
testinal sources was calculated by 2 methods. 
1) A regression of the values for fecal-iron on 
food-iron was extended to zero. The calculated 
value for fecal-iron at zero intake was 0.17 mg. 
2) The percentage absorption at which the non- 
food iron was the most constant for the 3 levels 
of intake was determined. By this calculation, 
the absorption for the 3 intakes was between 18 
and 25% and the value for nonfood iron was be- 
tween 0.12 and 0.27 mg. By either method of cal- 
culation, the mean value for daily nonfood iron 
in the feces approximated 0.2 mg. The mean pro- 
tein intake for the 3 diets was 59, 74 and 81 gm. 
respectively. The amount of nitrogen retained 
by individuals reflected the protein intake of the 
subject previous to the experimental period. The 
previous intake was estimated from dietary rec- 
ords. 


1516. Interrelations in man among nitrogen 
balance, caloric intake and protein intake. 
R. E. Jounson, F. Sarcent II,* V. W. SarGent* 
AnD R. D. Evans.* Dept. Physiology, Univ. of 
Illinois, Urbana and Aero Med. Lab., Wrigiit 
Air Develop. Center, Wright-Patterson Ali' 
Dayton, Ohio. 

An opportunity to study nitrogen balance w! 
calorie and protein intakes varied independen y 
occurred when 8 healthy young men subsisted » 
20 different nutrient combinations of caloric 
take, water intake and distribution of calo: 
between protein, carbohydrate and fat dui 
five 2-week periods, preceded and followed 
1-week periods of free food and water intake f 
an adequate ration. Nitrogen balance was ca! 
lated from analyses of fold, urine and feces 
corrected for estimated blood and skin loss. 
daily caloric intakes greater than 2000 Cal., 
nitrogen balance was proportional to nitro 
intake and became positive at about 18 gm. 
for daily caloric intakes of 1000 Cal., raising 
daily intake of nitrogen from 0-6 gm N, decrea: 
the negativity of the nitrogen balance by 2.5 ¢ 
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‘ay but isocaloric addition of nitrogen to 12 gm/ 
lay had no further sparing action. The data sup- 
ort the hypothesis that below a certain level of 
alorie deficit and above a certain level of nitro- 
en intake isocaloric addition of nitrogen will not 
‘meliorate a negative nitrogen balance in man. 
Work done under USAF contract AF 18(600)-80 
‘om Air Research and Develop. Command.) 


i517. Utilization of phytate and inorganic 
phosphorus in the chick as measured by 

P32 tracer studies. K. W. Kerane,* R. A. 

Cotutins* anp M. B. Giuuts. International 

Minerals and Chemical Corp., Central Research 

Lab., Skokie, Ill. 

A comparison was made between the utilization 
of inorganic phosphorus and phytin phosphorus 
in normal and vitamin D-deficient chicks by the 
use of the radioisotope P%?. White Leghorn cock- 
erels were fed either calcium phytate or disodium 
phosphate containing an equal amount of the P*? 
isotope for a period of 2 days. At the end of this 
time it was found that: 1) the concentration of 
P*? in the blood and the tibiae of normal chicks 
fed disodium phosphate was approximately 10 
times as great as it was in the blood and tibiae of 
normal chicks fed calcium phytate. 2) The con- 
centration of P3? in the blood and tibiae of vitamin 
D-deficient chicks fed disodium phosphate was 
approximately 40 times greater than in similar 
chicks fed calcium phytate. 3) In vitro chemical 
studies indicated that some simple chemical ex- 
change of phosphate took place between the phytin 
molecule and an inorganic phosphorus compound. 
It appears, therefore, that the phytin phosphorus 
is only about one-tenth as available to chicks as is 
phosphorus from a readily available inorganic 
source. The results obtained indicate that vitamin 
D is of much greater importance in the utilization 
of phytin than it is in the utilization of inorganic 
phosphorus. Due to exchange reactions, the reten- 
tion of P*? from phytin does not necessarily indi- 
cate the net utilization of phosphorus from this 
source. 


1518. Nutritive value of protein of rice germ. 
Marinus C. Kix. Univ. of Arkansas, Fayette- 
ille. 
information was obtained on growth and 

protein efficiency ratio of the proteins of white 

m ‘led rice and rice germ, fed rats in rice rations 

‘are equivalent amounts of the proteins in white 

ric were replaced, at a 5, 3 and 1% level by pro- 
as of rice germ. The experiments lasted 70 days; 

' rations were supplemented with adequate 

' ounts of salts and vitamins and fed ad libitum; 

~ animals, 6 males and 6 females were used in 

« h group. The protein level of the ration for 
trol and experimental group was the same and 

| otoximately 5.50%. The group of rats fed white 
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rice as the source of protein gained an average of 
80 gm., while those fed white rice plus 5% rice 
germ gained 105 gm.; white rice plus 3% rice germ 
gained 105 gm; white rice plus 3% rice germ 
gained 55.6 gm. The values for protein efficiency 
ratio were for white rice 1.76; for white rice + 5% 
rice germ 2.62; white rice + 3% rice germ 2.01 
and for white rice + 1% rice germ 1.75. The results 
of these experiments indicate that the protein of 
rice germ at a certain level, can be used to supple 
ment those of white, milled rice. 


1519. Synthesis of cystine and methionine 
from S*5-labeled sodium sulfate in the rab- 
bit. R. Kutwicu,* Lee Srruaeiia,* J. T. Jack- 
son* aND P. B. Pearson. Bureau of Animal 
Industry, US Dept. of Agriculture, Beltsville, 
Md. 

Approximately 0.9 me of S** in the form of 
sodium sulfate with about 50 ug of carrier sulfate 
was administered to each of 4 young rabbits. 
Prior to oral administration of the sulfate and 
during the 4-day collection period which followed, 
the rabbits were fed a pelleted commercial diet. 
Two of the rabbits were fitted with wooden collars 
to prevent coprophagy. The animals were sacrificed 
after 4 days and the S** content of various tissue 
was determined. Collaring had little effect upon 
the concentration of $5 found in cartilage, but 
liver, kidney and blood S* concentratons were 
significantly lower for the collared rabbits. The 
percentage of dose found in the liver averaged 
0.32 for the uncollared rabbits and 0.06 for the 
collared ‘rabbits. Fractionation on a Dowex-50 
column of a liver hydrolysate from an uncollared 
rabbit revealed that 54% of the S** in the hydroly- 
sate occurred as methionine, 17% as cystine and 
29% as sulfate. The liver hydrolysate of a collared 
rabbit was found to contain only 3% as much cys- 
tine- and methionine-S** and 40% as much sulfate 
$*>. The data indicate that the rabbit under nor- 
mal conditions utilizes inorganic sulfur for the 
synthesis of cystine and methionine, and that this 
species is similar to the ruminant in this respect. 


1520. Relationship of serum alkaline phos- 
phatase activities to rates of gain in Brah- 
man cattle. H. O. Kunxeu,* Mary F. Fur- 
RELL* AND CarL M. Lyman. Dept. of Biochem- 
istry and Nutrition, Texas A and M College 
System, College Station. 

The average alkaline phosphatase activity of 
blood serum of the Brahman cattle (Bos indicus) 
is approximately twice that of the European 
breeds (Bos taurus). In European breeds, the 
absolute value of variation of phosphatase levels, 
expressed as standard deviation, remainsrelatively 
constant with age although the average phospha- 
tase activity decreases with age. Preliminary 
evidence indicates that the phosphatase level in 
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European beef breeds is negatively related to 
feed intake. In Brahman cattle both the mean and 
standard deviation decrease with age suggesting 
that part of the variation in phosphatase level in 
young Brahman cattle may be related to growth 
processes in addition to the feed intake. In a feed- 
ing trial with 23 Brahman bulls, the correlation 
between the phosphatase level determined at the 
beginning of the trial and the subsequent rate of 
gain was 0.85, a correlation which was highly 
significant. This correlation was not significant 
in European beef breeds. It is suggested that the 
serum alkaline phosphatase is a partial index of 
the potential ability for feed lot gain in the Brah- 
man cattle but nor in European breeds of cattle. 


1521. An oral tolerance test for vitamin By. 
Catvin A. Lanec,* Kunio Oxupa, Rutu D. 
Woop anv Bacon F. CuHow (introduced by 
ERNESTINE B. McCoutuum). Dept. of Biochem- 
istry, School of Hygiene and Public Health, 
Johns Hopkins Univ., Baltimore, Md. 

Vitamin By: given orally to man is poorly but 
definitely absorbed; however, the extent to which 
it appears in the blood stream has not been ac- 
curately determined. Oral tolerance tests were 
carricd out in man upon the development of a 
microbial procedure applicable to the determina- 
tion of amounts of B,. normally present in sera. 
Varying dosages of vitamin By. were given orally 
to 39 clinically healthy student volunteers with 
ages ranging from 22-40 yr. Fasting blood speci- 
mens were drawn before, as well as 114 and 3 hr. 
after, administration of the test dose. The sera 
were diluted with an acetate buffer solution, 
heated in a boiling water bath, and assayed for 
the liberated By, activity. The results demonstrate 
that the administration of 1000 ug of vitamin 
By to 8 subjects in 4 different experiments pro- 
duced an increase (over 100 wug/ml serum) over 
the basal Bi. level in every instance; the ad- 
ministration of 250 ug to individuals in 3 separate 
experiments resulted in an increase of serum level 
in 5 individuals and a questionable increase in the 
other three. When 50 or even 20 ug were given to 
4 and to 9 subjects, respectively, the response was 
uniformly small and not easily differentiated from 
that of the 10 subjects receiving placebos. The 
daily variation of vitamin By: levels in sera of 
both male and female subjects, due to such fac- 
tors as exogenous B,: intake prior to the test, was 
examined and found to be negligible. 


1522. Ascorbic acid in blood following inges- 
tion of dehydro and reduced ascorbic acid. 
HELLEN LINKSWILER (introduced by E. NEIGE 
TopuuNTER). Research Lab. of Human Nutri- 
tion, Univ. of Alabama, University. 

Reduced and total ascorbic acid determinations 

were made of the blood serum of 5 women 30-40 
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yr. of age before and after the oral administra- 
tion of 50, 150 or 300 mg of crystalline dehydro- 
ascorbic acid or 150 mg reduced ascorbic acid. 
Fasting blood samples were taken at 8 a.M.; the 
test dose of the vitamin was given immediately 
and was followed by a breakfast of whole wheat 
toast and coffee. Analyses were made 1, 14, 3, 5 
and 24 hr. after ingestion of the vitamin. Urinary 
ascorbic acid determinations were made 3, 6, 9 
and 24 hr. after the vitamin was given. Approxi- 
mately 20% of the total ascorbic acid in the fast- 
ing blood (average 1.35 mg/100 ml) was in the 
dehydro form. The concentration of ascorbic 
acid in the serum reached a peak in 1-1)4 hr. 
after the oral dose; the maximum increment in 
reduced ascorbic acid averaged .18 mg, .34 mg, 
and .79 mg/100 ml, respectively, following inges- 
tion of 50, 150 and 300 mg dehydroascorbic acid, 
while the maximum increment for total ascorbic 
acid averaged .21 mg, .54 mg and .91 mg/100 ml. 
The maximum increment following ingestion of 
150 mg reduced ascorbic acid was .45 mg/100 ml 
reduced ascorbic acid and .53 mg total ascorbic 
acid. Significant amounts of dehydroascorbic 
acid were excreted by some subjects following 
ingestion of the dehydro form; however, there was 
considerable daily variation. The largest portion 
of the dehydro form excreted occurred within 6 
hr. after ingestion. 


1523. Toxicity of corn germ for Tenebrio 
molitor. H. LipKE aNp G. FRAENKEL (intro- 
duced by T. S. Hamriron). Dept. of Entomology, 
Univ. of Illinois, Urbana. 

Inclusion of 77% whole raw corn meal from 
various sources in rations containing 20% casein 
and the necessary micronutrients for the meal- 
worm resulted in a marked inhibition in larval 
growth. This organism cannot convert trypto- 
phane to niacin in the larval stage (FRAENKHL 
AND STERN, Arch. Biochem. 30: 438, 1951) and the 
addition of lysine, tryptophane and extra niavcii 
did not improve the rate of development of 1!” 
insect in the presence of whole raw corn. Au‘ 
claving the meal counteracted the deleteri«'s 
effect of raw maize in the diet, but lime trea‘: 
corn failed to support satisfactory growth ra‘ 
When the germ was removed from the unhea' 
kernel by hand dissection the addition of 0.2. : 
L-lysine and L-tryptophane, or 5-20% casein 
basal diets containing germ-free corn resul 
in optimum rates of growth. Reconstitution of 
kernel by the addition of de-fatted germ to th: -e¢ 
diets again depressed growth. The addition of «' “ 
de-fatted corn germ to normally excellent di‘ ‘s 
consisting of glucose, micronutrients and 2 6 
casein or brain protein (Wilson’s ‘B’) conver': 
these rations to diets of poor nutritional value ° 
the organism. Autoclaving the germ substantia! y 
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overcame the toxic effect of this material, so that 
basal diets containing raw germ-free corn and 
heated germ were adequate for larval growth. It 
was observed that wet or dry milled germ from 
commercial sources was nontoxic to the larvae. 
Corn which yielded inactive germ when milled 
industrially was shown to yield toxic embryo 
tissue when de-germed manually. The role of the 
Tenebrio inhibitor in the corn-induced growth 
inhibitions observed in vertebrates will be dis- 
cussed. 


1524. Effects of low iodine diet on thyroid: 
serum radioiodide ratio of mice and rats. 
H. J. Lipner,* Brtu1e P. WAGNER* AND HAROLD 
P. Morris. Natl. Cancer Inst., NIH, Bethesda, 
Md. 

The wide variations in the iodide concentration 
gradient of the thyroid gland reported in the 
literature indicated the need of further study of 
the factors which may affect the thyroid trap. 
The thyroid to serum radioiodide ratio (T/S) for 
mice and rats has been studied under various con- 
ditions of blocking while varying the intake of 
dietary iodine. Elevation of the T/S occurred in 
both the rat and mouse fed a diet low in iodine. 
The mouse T/S was approximately 200:1 on such 
a diet. Supplementation of this diet with propyl- 
thiouracil (PTU) resulted in a depression of the 
T/S to a value of approximately 125:1. The addi- 
tion of iodide to the low iodine diet depressed the 
T/S to about 90:1. Supplementation of this iodized 
diet with PTU resulted in a T/S of about 125:1. 
The T/S of the rat fed the diet low in iodine was 
approximately 150:1. The T/S was depressed to 
approximately 100:1 by supplementing this diet 
with PTU. The addition of iodide to the low iodine 
diet further depressed the T/S to approximately 
30:1, and the addition of PTU to this latter diet 
elevated the T/S to approximately 140:1. Neither 
pL-thyroxine (2 ug/day) nor KI (1.7 ug/day equiva- 
lent to the iodine content of the administered 
thyroxine) caused large deviations in the T/S 
from the control animal T/S values. The addition 
of PTU to the basic diet and treatment with 
thyroxine caused slight decrease in the hyperplas- 
tic response of the thyroid gland, but no change in 
T/S from the control PTU-fed mouse value. 
Treatment of PTU-fed mice with KI resulted in 
complete reversal of the hyperplastic reaction 
and elevated the T/S toward the low iodine diet 
control value. ; 


1525. In vivo and in vitro incorporation of 
C-14 leucine into ferritin. Ropert B. Lorr- 
FIELD (introduced by JosEPH C. Aus). Hunting- 
ton Memorial Hosp., Harvard Univ., Boston, 
Mass. 

Following intravenous injection of saccharated 
iron oxide (10 mg Fe) into young rats, the ferritin 
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concentration rises within 5 hr. from about 100 y 
Fe to 200 y Fe/liver divided equally between the 
microsome fraction and the nonparticulate frac- 
tion (104,000 G supernatant). After 20 hr. more, 
the concentration of ferritin iron rises until mil- 
ligram quantities can be isolated from both 
fractions. Such ferritin appears homogeneous elec- 
trophoretically and has only a very slight light- 
weight impurity detectable in the ultracentrifuge. 
When C-14 leucine is injected intravenously 24 hr. 
after the iron injection and 20 min. before sacri- 
fice, the ferritin isolated from the liver microsome 
fraction contains essentially no radioactivity in 
contrast to the high activity of the rest of the 
microsome fraction. On the other hand, the ferri- 
tin isolated the nonparticulate fraction is more 
radioactive than the average of the proteins in 
that fraction. When the experiment is repeated 
in vitro under the conditions of Zamecnik (Fed- 
eration Proc. 12: 976, 1953) entirely similar results 
are obtained. 

In vitro 
500 counts/ 
min/mg 
protein 
Microsome ferritin 6 4 
Nonparticulate 20 35 
Nonparticulate ferritin 80 50 


Protein fraction In vivo 
Microsomes 48 


It appears that Zamecnik’s system which contains 
no whole cells, nuclei, or mitochrondia is capable 
of synthesizing a native, authentic, isolable pro- 
tein. 


1526. Biological pigment combining capaci- 
ties of various proteins. JOHN LucAS AND 
RocGerR TuHIBERT (introduced by J. M. OrTEN). 
Div. of Biochemistry, Univ. of Detroit, Detroit, 
Mich. 

The solubilities of the ‘free’ forms of proto-, 
copro- and uroporphyrins, obtained by saponifi- 
cation of their methyl esters were determined in 
various buffers having different pH values. The 
solubilities of the various biological pigments were 
verified by potentiometric titration studies. It 
was found that all the biological pigments inves- 
tigated (i.e. the above porphyrins, hemin chloride, 
bilirubin and biliverdin) were more soluble at an 
alkaline pH. In the case of protoporphyrin and 
hemin chloride, however, buffers of greater alka- 
line pH were required for effecting solution than 
for copro- and uroporphyrins. When solutions of 
these pigments were mixed with solutions of 
bovine albumin and y-globulin (in concentrations 
equivalent to those found in normal plasma) in 
veronal buffer (pH 8.5, ionic strength 0.1) char- 
acteristic changes in the absorption spectra oc- 
curred different from those of the biological pig- 
ments and protein controls; thus indicating a 
combination of the pigment with protein. From the 
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results obtained by paper electrophoretic studies, 
it is most probable that the interaction is of an 
electrostatic nature since the ‘complex’ breaks up 
under the influence of the electric field. It is be- 
lieved that this type of pigment-protein ‘complex’ 
is important in the transport of the foregoing 
biological pigments. 


1527. Biosynthesis of folic acid and citrovo- 
rum factor in the germfree rat. T. D. LuckEy 
AND J. A. Reyniers. Lobund Inst. for Research 
in the Life Sciences, Univ. of Notre Dame, Notre 
Dame, Ind. 

A balance study was completed for certain 
B-vitamins in germfree rats reared and maintained 
as previously described. Four germfree rats were 
fed a semisynthetic diet (low in folic acid). Two 
were sacrificed after 1 week for total carcass anal- 
ysis. The food intake was recorded and samples 
of the diet, as fed, were taken at frequent inter- 
vals. Wasted food, urine, feces and hair were col- 
lected at weekly intervals from each rat. Growth 
was satisfactory in both rats. The rats were sacri- 
ficed at 5 mon. for total carcass analysis. The vita- 
min content of the samples was determined micro- 
biologically following enzymatic digestion. 
Analysis for the vitamins was done with the 
organisms indicated: riboflavin with L. casein; 
folic acid with S. fecaelis; niacin, biotin and panto- 
thenic acid with L. Arabinosis, citrovorum factor 
with L. citrovorum; and vitamin By, with L. 
leichmannii. 

Calculations from the results are given as K in 
the ratio 


Amount in rat carcass at end 
Output + amount in waste and excreta 


Input 








= Amount in rat carcass at start 
+ amount eaten in diet X 100 = K 


Koavin 4 66.7 (63.8, 69.6) ; Katssin = 
31.1 (30.5, 31.7); Kopantothen = 90.8 (90.2, 91.4); 
Koictin = 65.0 (59.2, 72.7); Keotic aia = 464 
(361, 567); Kcr = 396 (286, 505); Kay = 430; 
Kp. = 109 (99.4, 119). 

Since there are no demonstrable microorganisms 
living in these rats, tissue synthesis of vitamin 
Bio (folic acid and citrovorum factor) is indicated. 
The metabolites of niacin not measured by L. 
arabinosis are well known. One may speculate on 
the structure of other metabolic forms of ribo- 
flavin and biotin indicated by the unaccounted 
1g of these vitamins. Biotin may be required for 
the biosynthesis of folacin. This knowledge will 
allow a better evaluation of data obtained from 
the findings of sulfa drugs to conventional rats. 


1528. Ascorbic acid in the white cells and 
sera of human subjects fed low intakes of 
the vitamin after saturation or partial 


depletion. Ruts N. Lutz,* Berry F. Steere, « 
ZaipA H. Prerce* anv H. H. Wituiams. Depts. 


of Biochemistry and Nutrition, Food and Nutri- 

tion and School of Nutrition, Cornell Univ., 
‘Ithaca, N.Y. 

Two men and two women (group I) each ingested 
800 mg. of ascorbic acid daily for four days. 
During the next 66 or 73 days each consumed a 
diet plus pure ascorbic acid to give a total daily 
intake of 40 mg. Three men and three women 
(group II) were partially depleted of ascorbic 
acid for 40 days by daily ingestion of a diet con- 
taining approximately 12 mg. During the next 31 
or 38 days each subject was given a supplement 
of pure ascorbic acid so that his daily intake 
totaled 40 mg. The ascorbic acid content of serum 
and white cells was determined for each subject at 
3 to 4 day intervals throughout the experiment. 
Group I did not maintain their white cell ascorbic 
acid content at the saturation level with the 40 
mg. intake. Serum ascorbic acid decreased for 
6 weeks and became stabilized between 0.4 and 0.6 
mg.% Five subjects in group II maintained their 
white cell ascorbic acid content at the presupple- 
mented level with the 40 mg. intake; the sixth 
subject showed a decrease. Serum ascorbic acid 
was maintained at the pre-supplemented level or 
increased. (Contribution from Northeastern 
Nutritional Status Project, NE-16.) 


1529. Fatty acid metabolism and _ hepatic 
lipogenesis. I. Lyon* anp R. P. GEYER. 
Dept. of Nutrition, Harvard School of Public 
Health, Boston, Mass. 

Distribution patterns of labeled Cz units were 
determined in fed and fasted rat liver slices by 
the conversion of octanoate-1-C™ into several 
fractions. Long chain fatty acid synthesis in tlie 
normal ad libitum-fed animal varied inversely 
with acetoacetate formation. Cholesterogenesis 
paralleled respiratory activity. A high Kt con- 
centration in the medium favored lipogenesi~. 
In the fasted liver, lipogenesis was depressed an: 
in vitro glucose supplementation did not cau-e 
increased lipid synthesis. This observation co - 
trasts with results reported for the glucose eff: 
on hepatic lipogenesis from added acetate | 
Biol. Chem. 197: 621, 1952; Lyon, unpublishe: 
Additional data obtained with other suppleme: 
will be presented and discussed. 


1530. Utilization of sulfate sulfur for tauri: ° 
synthesis in the chick embryo. L. J. Ma: 
LIN (introduced by P. B. Pearson). US Dc 
of Agriculture, Agric. Research Service, Anti | 
and Poultry Husbandry Research, Beltsville, :\. ' 
Sulfur-35 labeled sodium sulfate was injec’ 

into the white of eggs after 1 day of incubati: 

After 18 days of incubation the embryo was se} - 

rated from the remainder of the egg and each w 
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hydrolyzed individually in hydrochloric acid. 
‘he amount of sulfur-35 recovered in the hydroly- 
sates, expressed as percentage of the radioactivity 
n the dose administered, was as follows; 38-47% 
\s organic sulfur and 16-19% as sulfate sulfur in 
che embryo, 2-6% as organic sulfur and 15-22% 
s sulfate sulfur in the remainder. All of the or- 
canie sulfur activity in the embryo hydrolysate 
vas recovered in a fraction corresponding to 
‘aurine, after chromatography on Dowex 50 in 
ihe hydrogen form. Paper chromatography, with 
3 different solvent systems, demonstrated that 
this fraction was taurine and indicated that no 
other radioactive organic substance was present. 
It was estimated that the 18-day chick embryo 
contains 11-15 mg taurine. When fresh embryo 
homogenates were subject to precipitation with 
trichloroacetic acid, 98% of the taurine present 
was found in the filtrate, whereas 70% of the sul- 
fate present was in the precipitate. 


1531. Serum lipid levels of Central Americans 
compared with those of North American 
adults. GEorGE V. Mann, J. ANTon1io MuNoz* 
AND NeEvIN S. ScrimsHaw. Dept. of Nutrition, 
School of Public Health, Harvard Univ., Boston, 
Mass. and Inst. of Nutrition of Central America 
and Panama, Guatemala, C. A. 

Serum lipoprotein and cholesterol levels and 
the dietary intakes of 261 Central Americans 
(208 males) ranging in age from 16-90 yr. and living 
in Guatemala and El Salvador have been compared 
with an age-matched group of 856 North Amer- 
ican males and 265 females living under very differ- 
ent cultural and economic conditions. Dietary 
surveys of the Central American groups indicate 
that only 7-14% of their daily caloric intake of 
2000-2500 was derived from fat as compared with 
the 30-40% of the 2500-3000 calories consumed 
daily by North Americans. Although satisfactory 
quantitative studies are lacking, atherosclerosis 
is believed to be much less common in Central 
America than in North America where its great 
prevalence is well established. The mean serum 
cholesterol values were significantly lower in the 
Central American males as illustrated by a mean 
value of 153 mg% for 35 Central American males 
age 40-48 yr. to be contrasted with a mean of 234 
m:% for 254 North American males of the same 
age. However, no significant differences between 
Ccntral American and North American males 
were found in the levels of lipoprotein molecules 
of the classes S;12-20, 821-35 and 835-100. 
A‘ hough the females of each group revealed lower 
se-um lipids than the corresponding males, the 
8i:ne disparity of cholesterol levels between the 
& graphic groups was seen. While these data are 
nc sufficient to permit the evaluation of the 
te ative importance of dietary fat, caloric intake 
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and genetic differences in atherosclerosis, they do 
reveal a striking degree of disassociation between 
serum cholesterol and serum lipoprotein values. 
This observation may be of critical importance in 
evaluating the prediction value of such measure- 
ment in atherosclerosis. 


1532. Transaminase activity of blood hemoly - 
sates. M. EvizABeTH Marsu, Louis D. GREEN- 
BERG* AND JAMES F. RINEHART.* Dept. of Pa- 
thology, Univ. of California School of Medicine, 
San Francisco. 

The method of Tonhazy et al. for the measure- 
ment of transaminase in tissues has been adapted 
for use on whole blood hemolysates. The enzyme 
is limited to the cells since plasma and unhemo- 
lyzed blood showed no activity. To avoid dilution, 
hemolysis was produced by freezing and thawing. 
The activity is expressed as micrograms of pyru- 
vate/ml blood, formed during a 10 min. incubation 
period with the substrates. Simultaneous estima- 
tions of transaminase and of vitamin Bes on the 
blood of rhesus monkeys and of man, on varied 
supplements of pyridoxine HCl, reflected the 
level of intake and showed relatively good paral- 
lelism. Twelve newly purchased young monkeys 
(2-2.5 kg) placed, upon arrival, on a modified 
M-3 diet with a daily supplement of 1 mg pyri- 
doxine HCl, had transaminase levels, shortly there- 
after, ranging from 249-399, average 302. At that 
dosage level, transaminase activity ranging from 
354-637, average 434, was attained in 2-4 wk. 
Doubling the daily intake resulted in still greater 
enzymic activity. For 18 healthy adult humans the 
transaminase ranged from 340-568, average 419. 
The administration of 4-15 mg of pyridoxine HCl 
daily for a period of weeks resulted in significant 
increases in the enzyme. Upon withdrewal of the 
extra-dietary pyridoxine, several weeks were 
required for the transaminase to return to the 
initial level. 


1533. Goldthioglucose obesity. Norman B. 
MarRsHALL* AND J. Mayer. Dept. of Nutrition, 
Harvard School of Public Health and Dept. of 
Physiology, Harvard Med. School, Boston, Mass. 
Several hundred mice were injected with 1 mg/ 

gm of body weight (LD50) of goldthioglucose. 

Fifty per cent died. Between twenty and thirty 

per cent of the survivors became obese within 

the first 6 weeks. By contrast 300 mice injected 
with doses of goldthiomalate and sodium thio- 
glucose varying from 0.5-4 mg/gm of body weight 

did not develop obesity within the 3 mon. follow- 

ing injection. Goldthiomalate is as toxic, sodium 

thioglucose far less toxic than goldthioglucose. 

In goldthioglucose obesity the excess weight was 

found to be almost exclusively accounted for by 

fat. Composition of body lipids (iodine number, 
saponification number, cholesterol content, pro- 
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portion esterified) is the same as that of controls. 
Animals becoming obese eat 75-100% more than 
nonobese on a standard diet. The development 
of obesity is accelerated on a high fat diet, in- 
hibited on a high protein diet. If the animals are 
allowed to exercise spontaneously (activity cages), 
it is found that the goldthioglucose obese animals, 
in contrast to genetically obese animals (Physiol. 
Rev. 33: 472, 1953) do not exercise significantly 
less than nonobese animals; they also show an 
oxygen consumption which approximately follows 
the Surface Law and resist exposure to cold as do 
normal animals. These findings (as well as those 
on acetate metabolism, effect of growth hormone 
and insulin) demonstrate that goldthioglucose 
obesity has a different mechanism from genetic 
obesity. Even the common factor of positive 
energy balance is obtained with higher levels of 
intake, exercise and oxygen consumption. 


1534. Exercise (treadmill) food intake and 
body weight in normal, genetically obese 
and goldthioglucose obese animals. J. 
Mayer. Dept. of Nutrition, Harvard School of 
Public Health, Boston, Mass. 

It is generally assumed that the relation of 
food intake to exercise is one of direct propor- 
tionality above the basal level corresponding to 
inactivity. This assumption was found to be an 
inaccurate oversimplification, both in normal and 
obese animals. In a first experiment, normal adult 
female rats were exercised on a treadmill for total 
daily periods of 0, 20, 40, 60 min., 2, 3, 4, 5, 6, 7 
and 8 hr., at a speed of 1.000 mi/hr. They were 
maintained at each level of activity long enough 
for steady states to be obtained. Three ranges 
were identified. In the ‘sedentary’ range (duration 
of exercise 0-60 min.), increased exercise led to no 
increase in food intake (in fact to a small, but 
significant decrease) and to weight loss. In the 
‘normal activity’ range (duration of exercise 
2-6 hr.), increased exercise led to increased food 
intake and weight maintenance. In the ‘exhaus- 
tion’ range (above 6 hr.), increased exercise led 
to decreased food intake, weight loss and general 
deterioration. Next, genetically obese mice and 
nonobese siblings were exercised for total daily 
periods of 1 hr. (treadmill speed 0.273 mi/hr). 
Food intakes of nonobese animals did not increase. 
Average weight did not differ from that of non- 
exercised controls. Food intakes of obese animals 
increased significantly but average weight gain 
was half that of the nonexercised controls. Finally, 
goldthioglucose obese animals allowed to exercise 
ad libitum (activity cages) lost weight rapidly 
while the weight of nonobese controls was not 
affected. (By contrast, hereditarily obese mice 
do not exercise spontaneously, Science 117: 504, 
1953.) 
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1535. Production of osteitis fibrosa cystica 
with a low calcium diet plus fluorine. 
J. F. McCuienpvon, H. Scuraer,* anp J. Ger- 
SHON-CoHEN.* Dept. of Radiology, Albert Ein- 
stein Med. Center, Northern Div., Philadelphia, 
Pa. 

The more rapid the growth of a rat, the more 
calcium is required to maintain the serum calcium 
level. Since reduction of calcium in the diet in- 
hibits growth, the calcium requirement is lowered. 
Simple osteoporosis with slight stimulation of the 
parathyroids results. The addition of moderate 
amounts of fluorine to this diet may lower the 
serum calcium to a point where the parathyroids 
are further stimulated resulting in osteitis fibrosa 
cystica. We found that a diet containing 0.05% 
calcium and 50 ppm fluorine caused osteitis fibrosa 
cystica, whereas with 5 ppm fluorine, simple osteo- 
porosis resulted. The evidence for the production 
of osteitis fibrosa cystica was obtained roent- 
genographically. 


1536. Effect of ascorbic acid in preventing 
or delaying multiple B vitamin deficiencies 
in rats. E. G. McDANIEL* AND FLoyp S. Dart. 
Inst. of Arthritis and Metabolic Diseases, NIH, 
Bethesda, Md. 

It was reported from this laboratory in 1951 and 
1952 that certain B vitamin deficiencies could be 
delayed or prevented in rats by including large 
amounts of ascorbic acid in the deficient diets. 
Experiments to determine the minimum number 
of B vitamins which would prevent or delay de- 
ficiency when 5% ascorbic acid is included in the 
diets are described. Weanling female rats were 
used and all diets contained 18% casein, 8% fat, 
4% salts and 65 or 70% cerelose. Of 6 rats fed an 
ascorbic acid diet deficient in all B vitamins ex- 
cept 50 ug% of thiamine, all survived 275 days 
and 2 have survived over 600 days. Litter mates 
fed a control diet without ascorbic acid failed to 
grow and were all dead within 75 days. In another 
experiment, animals receiving an ascorbic «cid 
diet deficient in all B vitamins except 1 mz% 
each of thiamine and pyridoxine have survived 
over 300 days and attained an average weigh‘ of 
225 gm compared to 247 gm for the litter m: ‘es 
fed complete diets. When 1 mg% of thiam ne 
alone was included in the ascorbic acid diet grov th 
was about half that attained on the complete «'" 
and 3 of 6 animals survived over 300 days. Wie 
pyridoxine alone was included good growth «: 
permitted for periods of from 60-240 days, :'' 
which rapid weight loss and death occurred. 


1537. Counteraction by vitamin B,, of prot°in 
catabolic effects of cortisone. JosEPH ME!‘ £5 
anp Y. 8. L. Fena.* Dept. of Physiology nd 


Pharmacology, Michigan State College, 1st 


Lansing. 
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Large doses of vitamin B,2 have been shown to 
partially overcome the ability of cortisone to 
inhibit body, hair and thymus growth in young 
rats fed diets deficient in this vitamin, and it was 
suggested that the latter may enhance the avail- 
avility of protein to the organism (Meites, 1951, 
1952). To test this hypothesis, 90 young male rats 
were initially fed a vitamin By:-deficient diet for 
20 or 30 days, and were then grouped and given 
200 ug of vitamin Bi2/kg of diet and/or increasing 
levels of cortisone acetate for 30 days (1, 2 and 
4 mg daily by subcutaneous injection during 3 
successive 10-day periods). Vitamin Bi: alone 
increased body weight and food intake but did 
not alter daily urinary nitrogen losses/unit of 
body weight. Without vitamin By, all levels of 
cortisone greatly increased urinary nitrogen losses 
and reduced body growth and food intake. Vita- 
min By, completely counteracted these actions of 
cortisone under ad libitum feeding, but was inef- 
fective when food intake was limited to that of 
rats given cortisone without vitamin Bi. Engel 
(1951) has demonstrated that the protein cata- 
bolic action of adrenal cortical extracts in rats 
can be abolished by simultaneous administration 
of glucose or amino acids. It is concluded that 
although vitamin Bi. may be unable to alter nor- 
mal urinary nitrogen values, it can prevent in- 
creased nitrogen losses induced by cortisone by 


increasing appetite and thereby enhancing the 
availability of carbohydrate and protein. 


1538. Effect of adrenalin and glucose on the 
terminal phase of dietary necrotic liver 
degeneration. WALTER MERTzZ AND KLAUus 
Scuwarz (introduced by JamMes M. HunpDLeEy). 
Exptl., Biology and Medicine Inst., NIH, Be- 
thesda Md. 

In young rats on Torula yeast diets deficient 
in vitamin E and Factor 3 (K. Scuwarz, Proc. 
Soc. Exper. Biol. & Med. 77: 878, 1951) symptoms 
of illness become evident only a few hours before 
death which is caused by the onset of acute liver 
necrosis. The response to optic and acoustic stim- 
uli and to changes of body position is impaired. 
As long as 24 hr. before death rectal temperatures 
are frequently below 33°. Respiration declines 
markedy 1 hr. before death or earlier, pupillary 
reaction disappears, the animals become uncon- 
scious and convulsions are seen in 90% of all care- 
fully observed rats approximately 4% hr. before 
they die. Acute hypoglycemia appears to be the 
immediate cause of death. In an attempt to 
develop methods for the treatment of acute liver 
hecrosis it was found that adrenalin (47/100 gm 
body weight every 30 min. intraperitoneally 
prolonged the average survival time significantly 
for approximately 1 hr. Intravenous injection of 
glucose (.5 mg/gm body weight) was more effec- 
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tive. Consciousness returned and body tempera- 
ture and respiration rates increased towards nor- 
mal. Continuous infusion of glucose in H,O or in 
NaCl solution prolonged the life of animals found 
in the unconscious state. They survived 6-234 hr. 
as compared to a group of equally sick controls 
given H.O or saline only which died after 4-4 
hr. The effects of the supplementation of vitamin 
E and Factor 3 to glucose treated animals will be 
discussed. 


1539. Nutritional status of the aging: hema- 
tology. AGNES Fay MorcGan ann HELEN L. 
GittumM.* Dept. of Home Economics, Univ. of 
California, Berkeley. 

A study of 577 normal supposedly healthy men 
and women over 50 yr. of age living in San Mateo 
County, California included physical examination, 
medical and diet histories, 7-day diet records and 
blood analyses. The object was the detection of 
any correlations which may exist among diet 
habits, blood composition and physical condition. 
Only the hematoiogical results are reported here. 
The hemoglobin levels of the men up to 75 yr. of 
age were significantly higher than those of the 
women, 14.5 + 0.3 gm% as compared with 13.4 + 
0.3. After 75 years of age the values declined some- 
what and came close together. These means are 
1-2 gm% lower than those found in young adults. 
The volume of packed cells was also larger in the 
men than the women, 47.1 + 0.7, and 44.6 + 0.5. 
These values are similar to those of young adults, 
indicating increase in cell volume with age. Sedi- 
mentation rates for the women were higher than 
for the men and increased with age. The composi- 
tion of the diets of men and women was similar 
but intakes were greater in the former. Positive 
correlations, 0.12 and 0.13, respectively, were 
found between hemoglobin and dietary iron and 
hemoglobin and dietary protein. The higher hemo- 
globin levels of these elderly men up to 75 yr. of 
age suggest a favorable influence of the male sex 
hormone on hemoglobin production. (Cooperating 
Agencies: U.S. Dept. of Agriculture Human Nutri- 
tion and Home Economics, Calif. State Depart. 
of Public Health, San Mateo Co. Dept. of Public 
Health and Welfare and PHS.) 


1540. Effect of thiamine analogs on embryonic 
development and growth of the chick. 
Epwarp C. Naser,* W. W. Cravens, C. A. 
BAUMANN AND H. R. Brrp. Depts. of Biochem- 
istry and Poultry Husbandry, Univ. of Wisconsin, 
Madison. 

Neopyrithiamine and oxythiamine were in- 
jected into eggs prior to and during incubation. 
Both inhibitors were observed to increase embry- 
onic mortality; 0.25-2.0 mg of neopyrithiamine 
or 0.5-4.0 mg of oxythiamine were more toxic when 
administered at 0 and 5 days of incubation than 
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at 10 and 15 days of incubation. The toxic effect 
of the antivitamins could be counteracted by 
simultaneous injection of thiamine or cocarboxyl- 
ase. Inhibition ratios of vitamin/antivitamin 
at the 5-day stage were 1/10 for both thiamine/ 
neopyrithiamine and cocarboxylase/neopyrithia- 
mine. Cocarboxylase was no more effective than 
thiamine on a molar basis in reversing neopyrithia- 
mine inhibition. Other data indicated that the 
thiamine/oxythiamine ratio was approximately 
1/20. Chicks hatched from neopyrithiamine in- 
jected eggs showed typical neural symptoms of 
polyneuritis. Oxythiamine injected eggs some- 
times yielded embryos or chicks showing consider- 
able edema. In a second type of experiment chicks 
on a low thiamine ration were injected daily with 
thiamine or thiamine plus one of the antagonists. 
Reduced growth and mortality were observed in 
the antivitamin injected groups. Inhibition ratios 
were calculated from the appropriate growth 
curves. The results give thiamine/neopyrithia- 
mine ratios of 1/4 and thiamine/oxythiamine 
ratios of 1/200. As in the embryo experiments, 
neopyrithiamine brought forth neural symptoms 
of polyneuritis whereas oxythiamine injections 
resulted in some edema. 


1541. Nitrogen balance and hemoglobin of 
adult rats as affected by amino acid diets 
low in histidine. E. 8. Nasser anp V. H. 
Gatewoop.* Dept. of Physiology and Vital 
Economics, Univ. of Rochester School of Medi- 
cine and Dentistry, Rochester, N. Y. 

Adult rats were fed a synthetic diet by stomach 
tube. Crystalline amino acids supplied all of the 
dietary nitrogen in a mixture that simulated 
whole egg with respect to its essential amino acid 
content. Glutamic acid furnished the non-essen- 
tial amino acid nitrogen. The content of histidine 
in this mixture was reduced until an adverse effect 
on nitrogen balance was observed. The concentra- 
tion of hemoglobin was diminished appreciably on 
histidine intakes which failed to produce a marked 
negative nitrogen balance. This fact suggests 
that the adult rat may degrade hemoglobin, which 
contains a large amount of histidine, in adjusting 
its metabolism to a diet which contains less than 
the required amount of histidine. 


1542. Effect of thiamine deficiency on repro- 
duction in the rat. Marsorie M. NELSON 
AND Hersert M. Evans.* Inst. of Exptl. Biol- 
ogy, Univ. of California, Berkeley. 

Normal female rats, 90 days of age, were placed 
on purified diets deficient in thiamine (B,) on the 
day of breeding or were bred after 6-22 days of 
deficiency. Instituting the deficiency on the day 
of breeding resulted in young subnormal in birth- 
weight, with 30% stillborn. When the deficient 
diet was started 6-8 days before breeding, the 
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young were markedly subnormal in birthweight 
and 50-90% were stillborn; these mothers lost 
30-40 gm in body weight and 20% died during 
gestation. With 11-15 days of deficiency prior to 
breeding, 90% of the rats resorbed; the mothers 
lost 70-80 gm during gestation but maternal mor- 
tality was not increased. Starting the deficient 
diet 16-22 days before breeding resulted in higher 
maternal mortality and only 60% of the animals 
implanted; all rats that implanted resorbed in- 
stead of littering. Three successive experiments 
with pair-fed controls did not succeed in elim- 
inating the factors of food restriction or other 
dietary deficiencies as causes for these marked 
reproductive disturbances. However, by injection 
of the ovarian hormones, estrone and progesterone, 
it was possible to maintain living young for the 
first 13 days of the gestation period in 90% of the 
B,-deficient rats with 11-15 days of deficiency 
prior to breeding. 


1543. Changes in tissue composition during 
acute sodium depletion. GrorGE NICHOLS, 
Jr. AND Nancy NicuHous (introduced by How- 
ARD F. Root). Dept. of Medicine, Harvard Med. 
School, Childrens’ Hospital, and Baker Clinic 
Research Lab., Boston, Mass. 

Analyses of plasma, muscle, heart, liver, skin, 
tendon and bone for water and electrolytes were 
made in 11 dogs from whom 70-200 mEq of sodium 
were removed by vivodialysis. Following an 
average removal of 5 mEq Na/kg body weight in 
4 hr., there was a slight fall in plasma Na and CO:, 
but no change in tissue composition. Following 
the removal of an average of 8.5 mEq Na/kg body 
weight in 6 hr., typical clinical and chemical 
acidosis occurred. There was a drop in plasma Na 
and pH and a marked fall in COe during the first 
3 hr. A further fall in Na, pH and COz, accom- 
panied by a drop in chloride and a rise in potas- 
sium, occurred in the second 3 hr. Finally, shock 
and death occurred. Of the cellular tissues, muscle 
and heart showed little change in composiiion 
till late in the experiment, at which time marked 
losses of Cl and Na were found, with an ave: ge 
decrease of 30% in the extracellular space. Liver 
showed, terminally, an increased extracel! il: 
space. The water and electrolyte pattern in 
acellular tissues skin and tendon paralleled 
plasma pattern. There was no indication 
these tissues supplied sodium to support ‘he 
plasma structure. The late changes in plasm: ind 
tissue composition appeared directly relate to 
the non-availability of bone sodium, which \vas 
available at a rate of 3-5 mEq during the fist 3 
hr. of the experiment, following which less | an 
1 mEq/hr. was available. 


1544. Bioassay of vitamin D with radiop!:0s- 
phorus. P. Numeror,* H. L. SassaMan, A 
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Ropeers* AND A. E. Scuarrer. E. R. Squibb 

& Sons, New Brunswick, N. J. 

The report by Snyder et al. (J. Nutrition 45: 
305, 1951) stimulated the present investigation 
t» determine the reliability and sensitivity of the 
r:diophosphorus method for bioassay of vitamin 
D as compared to the U.S.P. ‘line test’. After 
development of rickets by a modified U.S.P. 
procedure, the rats were fed various dosages of 
known and unknown vitamin D preparations in 
one oral feeding. Forty-eight hours after the ad- 
ministration of the vitamin 0.5 ml of an isotonic 
saline solution containing 20-25 ue of P%? were 
injected intraperitoneally. This amount of activ- 
ity gives a total 2-min. external count of from 
3,000-6,000 counts over the wrist 9 days after 
commencement of the experiment, depending on 
the dose of vitamin D administered. Radiations 
from the right front paw of the rat were measured 
by a Geiger-Muller counting tube. A description 
of the equipment and statistical analysis of the 
data will be presented. The standard U.S.P. 
‘line test’ was conducted simultaneously. The 
results of 12 experiments indicate that the P#? 
method for vitamin D analysis has numerous 
advantages over the U.S.P. ‘line test.’ This method 
eliminates the subjective aspects of the intérpre- 
tation of the degree of calcification and eliminates 
the labor involved in removal of wrist bones, 


staining and reading. In our hands the method 
has a usable assay range from 2-20 U.S.P. units 
of vitamin D without loss in accuracy as compared 
to the more limited range with the ‘line test.’ 


1345. Serum alkaline phosphatase relation- 
ships in nutritional status evaluation of 
adolescents. Lura M. OpLAND AND RutTH 
JEAN OstTLE (introduced by Muuicent L. 
Hatuaway). Dept. of Home Economics Research, 
Montana Agric. Exper. Station, Bozeman and 
Human Nutrition Research Branch, Agricultural 
Research Service, USDA, Washington, D. C. 
Serum alkaline phosphatase values for native 

Montana 15-year-olds in apparent good health 

averaged 4.34 + 1.48 nitrophenol units for 109 

boys and 1.92 + 0.72 units for 109 girls. Five 

subjects had serum phosphatase levels slightly 
above the calculated range of normalcy (mean 
+25.D.), but there was no indication in any sub- 
jeci of late rickets or other pathology generally 
assiciated with high phosphatase values. Rela- 
tionships between serum alkaline phosphatase 
levels and ascorbic acid intake, height, calcium 
int:ke, and bone density values were studied. 

Lo intakes of ascorbic acid did not seem to be 

ass ciated with low phosphatase levels. There 

Was an inverse relationship between phosphatase 

lev:is and height within sex groups; the taller 

subjects generally had the lower phosphatase 
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levels. A trend toward an inverse relationship 
between calcium intake and serum alkaline phos- 
phatase was indicated. An inverse relationship 
between bone density and serum alkaline phos- 
phatase was indicated by calculations from 
x-rays of the os calcis. 


1546. Serum levels of vitamin B,. in man. 
Kunio Oxupa, Rutu D. Woop, Catvin A. 
LANG AND Bacon F. Cuow (introduced by 
Rosert A. Harte). Dept. of Biochemistry, 
School of Hygiene and Public Health, Johns 
Hopkins Univ., Baltimore, Md. 

The procedures (ROSENTHAL et al., HUNTER 
et al.) for the estimation of vitamin By. levels in 
sera of human subjects were modified to permit 
the determination of as little as 10 uwug of vitamin 
Biz with a precision of +20%. Greater accuracy 
could be achieved at higher assay levels. Control 
studies indicated that the liberation of vitamin 
Bi from sera is complete, and the measured ac- 
tivity, like vitamin By itself, is destroyed by al- 
kali. In addition, the presence of varying amounts 
of human plasma protein fractions, such as albu- 
min or gamma globulins, does not interfere with 
the measurement. The By. serum levels of 47 old 
individuals (group A) from 4 different institutions, 
of 18 pernicious anemia patients in remission 
(group B), of 5 patients after total gastrectomy 
(group C), ‘of 66 diabetics (group D) and of 30 
young, healthy individuals (group E) were deter- 
mined with this method. The mean values (108 + 
8.5; 57 + 12; <20; 158 + 11 wug Bi2/ml serum) for 
groups A, B, C, and E, respectively, show that the 
serum levels in the first 3 groups are significantly 
lower than the levels in young clinically well 
individuals. On the other hand, the mean serum 
serum By, level in the diabetics (219 + 12) is very 
significantly higher (P < 0.01). 


1547. Effects of fat-free diet on growing male 
rats. THEODORE C. PANos AND JOHN C. FIN- 
ERTY (introduced by Hitpa F. Wiese). Depts. 
of Pediatrics and Anatomy, Univ. of Texas Med. 
Branch, Galveston. 

Thirty male Holtzman rats were fed, from the 
time of weaning and for a period of 20 weeks, a 
synthetic diet completely devoid of fat. Eighteen 
animals maintained under identical conditions 
were fed Purina laboratory chow to serve as con- 
trols. Constant findings in the fat-free rats were 
impaired growth, body weight attained being 66% 
that of controls; typical skin lesions on tail, feet 
and back, beginning after 9 wk. on the deficient 
diet; and increased oxygen consumption demon- 
strable as early as 2 wk. Autopsy after 20 wk. on 
the deficient diet revealed the brain, adrenals, 
liver, heart and kidneys to be significantly heavier 
than in controls on a relative body weight basis, 
but the thyroid smaller. Microscopic study showed 
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inter-tubular accumulations of blood and the 
characteristic thickening of the epidermis, as we 
have previously described in the female rat. There 
was increased capillary vascularity of the myo- 
cardium. In spite of insignificant relative weight 
changes in the testes, prostate or seminal vesicles, 
the seminiferous tubules of all deficient rats 
showed signs of degeneration consisting of vary- 
ing degrees of inter-cellular and intra-cellular 
vacuolations and reduction in spermatids and 
mature spermatozoa. Other groups of male rats 
maintained on the fat-free diet for periods of 
only 4 and 5 wk. showed similar differences from 
controls in body weight and weight of brain, 
liver, heart, kidney and thyroid, indicating that 
definite effects of fat-deficiency are present long 
before the appearance of skin lesions. (Supported 
by the Natl. Inst. of Arthritis and Metabolic 
Diseases, PHS.) 


1548. Chick vitamin D assay method using 
radioactive calcium (Ca**). H. Patrick AND 
G. K. Scuwerrzer.* Univ. of Tennessee, Knoz- 
ville. 

Experiments were conducted to develop a 
shorter method for the assay of vitamin D in 
feedstuffs. The usage of Ca‘*® reduces the assay 
time and labor required. The Ca‘5-vitamin D 
assay method consists of feeding day-old chicks 
for 7 days a basal ration deficient in éalcium and 
vitamin D. At the end of the 7-day period the 
chicks are divided into groups of 8 chicks and fed 
the basal ration plus graduated amounts of vita- 
min D. The levels of vitamin D used were 0, 5, 
10, 15 and 20 units/100 gm of basal ration. The as- 
sayed sample is generally fed at a level to provide 
5 units/100 gm of basal ration. When the chicks 
are 14 days of age each chick is given 20 ue of 
Ca** by pipette. Twenty-four hours after feeding 
this isotope the chicks are killed, left and right 
tibae removed, cleaned and ashed. The ash is 
dissolved in HCl and made to volume. The radio- 
active calcium is determined by radio technique 
and expressed as per cent Ca*® fed. The Ca‘®- 
vitamin D assay method differs from the com- 
monly used bone ash method in that it eliminates 
the drying and fat freeing of the bones, the long 
ashing time and weighings. The feeding period is 
reduced to 14 days. 


1549. Influence of hen diet on growth response 
of chicks to different sources of unidenti- 
fied growth factors. EuGENE B. PATTERSON* 
AND JAMES McGinnis. Dept. of Poultry Science, 
Washington State College, Pullman. 
Experiments were conducted with hens and 

chicks to determine the effect of hen diet on sub- 

sequent growth and response of chicks to unidenti- 
fied factors. Four purified diets containing sucrose, 
isolated soybean protein, vitamins and minerals 


FEDERATION PROCEEDINGS 





Volume 13 


and supplemented with 5% dried whey, 5% liver 
meal or 5% fish solubles were fed to 2 groups of 20 
White Leghorn pullets maintained in wire-floored 
pens for an 8-month experimental period. Data 
were collected on body weight, egg production, 
hatchability, day-old chick weight and growth 
rate of chicks hatched from each hen treatment. 
Approximately 1,400 eggs from each hen treat- 
ment were incubated during the treatment. Chicks 
from each hen treatment and from 5 different 
hatches were used in the chick studies. The puri- 
fied basal chick diet which was composed of su- 
crose, isolated soybean protein, and adequate 
vitamin and mineral supplements was supple- 
mented with whey, liver meal or fish solubles. 
The chick experiments were 3 weeks in duration. 
A total of approximately 2400 chicks were used. 
Results of these studies indicate that egg produc- 
tion was improved slightly, although the differ- 
ences were not statistically significant. Hatchabil- 
ity was increased from 62%-70% by fish solubles. 
None of the hatchability differences were statis- 
tically significant. Day-old chick weight was in- 
creased significantly by the different supplements. 
Results of chick studies indicate a significant in- 
fluence of the hen diet on subsequent growth and 
response of chicks to supplements of dried whey, 
liver meal or fish solubles. Chicks from the basal 
and the fish solubles hen treatments fed the basal 
chick diet averaged 157 and 175 gm, respectively 
at 3 wk. of age. Similar chicks fed the fish sol- 
ubles supplemented chick diet averaged 184 and 
199 gm respectively. 


1550. Determination of serum copper with 
bis - cyclohexanone - oxalyldihydrazone. 
Rap E. PETERSON AND MARGARET E. BOLLIER 
(introduced by Fioyp S. Dart). Natl. Inst. of 
Arthritis and Metabolic Diseases, NIH, Bethesda, 
Md. 

Standard copper colorimetric methods, which 
commonly use diethyldithiocarbonate give a molzr 
absorbancy index of about 8000, in aqueous solu- 
tion. This is of such low sensitivity as to make 't 
impractical to do a reliable determination of co})- 
per on trichloroacetic filtrates of sera. Nilsson 
(Acta Chem. Scand. 4: 205, 1950) showed that tlic 
compound _bis-cyclohexanone-oxalyldihydrazo1 2 
reacts with the cupric ion in alkaline solution ‘0 
give a blue color. This copper complex has a mol: r 
absorbancy index of 16,000 at 600 r. It gives a 
clear, stable, blue-colored solution with consta: t 
absorbancy with the cupric ion over a pH ran.” 
of 7.0-9.0. The bis-cyclohexanone-oxalyldih 
drazone does not. give a color with any oth: 
cations or anions commonly encountered in bi: - 
logical materials. A total of 24 different catio: 
and 24 anions tested have failed to give a colo’ 
with this reagent. Certain of the cations an 
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anions not usually encountered in biological ma- 
terials inhibit color development in microgram 
amounts. Certain of these interferences can how- 
ever be circumvented by extraction of the copper 
complex with n-butanol. This reagent has been 
applied to a simple procedure for the determina- 
tion of copper on a trichloroacetic-HCl filtrate 
from 1 ml of serum. 


1551. Anemia apparently induced by bone- 
meal enriched flour. L. Brap.Ley Pert. Dept. 
of Natl. Health and Welfare, Ottawa, Canada. 
As reported in 1952 a large percentage of children 

in a boarding school developed low hemoglobin 
values when the flour used was changed from ordi- 
nary white flour to enriched flour with bone meal. 
An attempt has been made to keep the meals com- 
parable from year to year. After 2 years of wide- 
spread anemia that can only be explained at 
present by the presence of bone meal enrichment 
of the flour, ordinary flour was restored. The 
original figures of 24% anaemic children doubled 
during 2 years on enriched flour to a peak of 63%, 
then on flour without bone meal steadily declined 
through 31%, 22% to 7%, considering only those 
children constantly in attendance. The school was 
then returned to bone-meal enriched flour,, and 
the results of the second cycle, as well as a re- 
evaluation of the figures will be reported. Con- 
trols included a comparable school in the same 
area in which the extent of low hemoglobin has 
remained about 13 to 24%; it was not possible to 
persuade this school to use a gift of bone-meal 
enriched flour. 


1552. Identification and isolation of dehydro- 
isoandrosterone from human _ peripheral 
plasma. JoHN E. PLAGER AND CLAUDE J. 
MiGceon (introduced by Loge T. SamueELs). 
Dept. of Biological Chemistry, Univ. of Utah 
College of Medicine, Salt Lake City. 
Dehydroisoandrosterone has been isolated from 

human peripheral plasma. Its identification was 

based on 1) its Re value on paper chromatograms, 

2) the Ry value of its acetate, 3) the spectrophoto- 

metric curve after the Zimmermann reaction, 4) 

the characteristics of the conversion product after 

incubation with a 36-ol dehydrogenase prepara- 
tion (SAMUELS et al. Science 113: 490, 1951), 5) its 
infrared spectrum, 6) its melting point. Dehydro- 
isoandrosterone could be identified in the ether 
extract of plasma subjected to continuous extrac- 
tion at px 0.5. Since it was not extractable from 
piasma with ether directly or after incubation of 
the plasma with 6-glucuronidase, it is suggested 
that dehydroisoandrosterone is normally present 

as its sulfate in human peripheral plasma. 17- 

Ketosteroids which may be androsterone and/or 

etiocholanolone have also been found in smaller 

quantities. (Aided by a contract with the Army 
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Research and Development Board, and a research 
grant from the Natl. Inst. of Arthritis and Meta- 
bolic Diseases, PHS.) 


1553. Lesions of mesodermal tissues in rats 
fed Lathyrus odoratus seeds. I. V. PoNnset1 
AND R. 8, SHEPARD (introduced by C. D. May). 
State Univ. of Iowa Med. School, Iowa City. 
Diets containing Lathyrus odoratus seeds fed to 

rats produce a hitherto unrecognized lesion in the 
transitional zone of the epiphyseal plates. There 
is weakening at that site and epiphyseal slipping 
may occur. The same diets produce loosening and 
detachments of the tendinous and ligamentous 
insertions. Because of these 2 lesions, occurring 
independently or together, the following skeletal 
conditions developed in the experimental animals: 
widening of the epiphyseal plates, epiphyseal 
slippings, metaphyseal fibrous defects, detach- 
ments of the tibial tuberosity, kyphoscoliosis, 
thoracic deformities, subluxations and disloca- 
tions of the shoulder, diastasis of the sacroiliac 
joints, degeneration of the intervertebral discs, 
disc herniations, Legg-Perthes-like disease of the 
femoral head, and valgus of the forepaws. In prac- 
tically all the experimental rats there were ex- 
tensive areas of periosteal new bone formation 
following detachment of the periosteum. De- 
generative arthritis was observed in rats fed the 
experimental diets for several months. Two lesions 
developed concomitantly: degeneration of the 
joint cartilage and loosening of the capsular and 
ligamentous insertions. Paget-like bone was ob- 
served in small groups of old rats. Dissecting 
aneurysms of the aorta and abdominal and in- 
guinal hernias were observed in many rats. The 
collagen fibers appeared normal on electron micro- 
scope examination. It is surmised that all these 
lesions are due to defective formation or excessive 
destruction of the chondroitin sulfate of the 
ground substance. The experimental animals also 
had: high oxygen consumption in the soleus 
muscle, partial arrest of spermatogenesis and 
giant cell formation in the testes, and there 
was resorption of the gestation in pregnant rats 
fed the experimental diets. Similar lesions occur 
in vitamin E-deficient animals. Every one of these 
disorders observed in rats fed with Lathyrus 
otoratus seeds has a counterpart in diseases in 
humans. 


1554. Effect of aminopterin on coenzyme A 
synthesis by rats. Epwarp M. Popp,* C. F. 
Suuxers,* JAMEs 8. DINNING AND Paut L. 
Day. Lab. Service, VA Hosp. and Dept. of Bio- 
chemistry, Univ. of Arkansas School of Medicine, 
Little Rock. 

Pantothenic acid deficient rats were injected 
with 2,mg of calcium pantothenate and liver CoA 
levels were determined 4 hr. later. The average 
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liver CoA content of uninjected pantothenic acid 
deficient rats was subtracted and the difference 
was considered to represent CoA synthesis from 
the injected pantothenate. Under these condi- 
tions rats synthesized an average of 28 units of 
CoA/gm of liver. Rats which had been treated 
with aminopterin until toxic manifestations were 
evident synthesized only 14 units of liver CoA. 
When the aminopterin-treated rats were injected 
with leucovorin (synthetic citrovorum factor) 
CoA synthesis was increased to 24 units/gm of 
liver. 


1555. Effects of growth hormone or vitamin 
By» on liver constituents following partial 
hepatectomy. ELaine P. Raut, Mary E. 
DumM* AND BertTRAM LAKEN.* Dept. of Medi- 
cine, New York Univ. Bellevue Med. Center, New 
York City. 

Adult female rats were placed on diets contain- 
ing 16% casein and 11% fat. Adequate amounts of 
the vitamin B complex and of the fat soluble vita- 
mins were added to the diet. The rats were main- 
tained on the diet for 3-5 wk., at which time 
approximately 70% of the liver was removed. 
Following partial hepatectomy, the animals were 
treated daily for 14 days with injections of either 
growth hormone, vitamin Bi: or with combina- 
tions of these fractions. Animals on diet alone were 
treated in a similar manner and served as con- 
trols. At operation and at sacrifice, the liver was 
analyzed for total solids, nitrogen, total fat and 
glycogen. At the time of sacrifice, blood samples 
were analyzed for protein. Microscopic sections 
were taken from the livers of the animals at the 
time of operation and at sacrifice. The adrenals 
were removed at sacrifice, weighed and analyzed 
for ascorbic acid and cholesterol. At the time of 
sacrifice, the liver nitrogen, in the control ani- 
mals, was generally reduced. This also occurred 
in the animals treated with growth hormone. In 
the vitamin By. treated animals the liver nitrogen 
was increased. In the control and growth hormone 
treated rats the glycogen values in the liver were 
reduced. Reduction of the glycogen values was 
somewhat less in the vitamin By, treated rats. 
The lipid content of the liver in all 3 groups was 
increased at the time of sacrifice. This’ increase 
was somewhat less in the vitamin B,2’ treated 
animals. The total protein in the blood was higher 
in the B,2 treated animals than in the control and 
growth hormone treated rats. The significance of 
the findings as related to the etiology and treat- 
ment of the protein disturbances associated with 
liver damage will be discussed. 


1556. Choline studies with the young guinea 
pig. Mary Euizapetu Rem. Natl. Insts. of 
Health, Bethesda, Md. 

Guinea pigs at 2-4 days of age, ranging in weight 
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from 95-115 gm, were distributed into approxi- 
mately equal groups of 8 and placed on a semi- 
synthetic-30% casein-diet previously described 
(J. Nutrition 51: 341, 1953) containing all the 
known nutrient essentials, including folie acid 
and vitamin By, but no added choline. These ani- 
mals survived an average of 24-26 days and 
reached an average weight of 128 gm at time of 
death. At autopsy, a clear fluid was frequently 
found in the abdominal and/or pleural cavities, 
the kidneys were pale and atrophic, some with a 
scarred surface, but there was no evidence of acute 
hemorrhage. Only an occasional animal showed 
fatty infiltration of the liver. There was a reduc- 
tion in red cells and hemoglobin, but‘ no definite 
alteration of the leucocyte picture. Addition of 
1.2-1.5 gm. of choline chloride to 1 kg of diet was 
found to be sufficient for maximum growth; ap- 
proximately half as much permitted survival. 
Neither betaine, stachydrine, homocystine, nor 
additional vitamin Bi: or 0.06% methionine could 
substitute for choline; 0.05% dimethyl-amino- 
ethanol appeared to have some sparing action. 


1557. Composition of lymph lipids in rats fed 
fat digestion products. H. H. Re.ver,* J. H. 
Benepict,* F. H. Matrson anp L. W. Brcx.* 
Chemical Div., Procter & Gamble Co., Cincin- 
nati, Ohio. 

An investigation has been undertaken to de- 
termine the nature of the thoracic duct lymph 
lipids collected from unanesthetized rats after 
administration of triglycerides, diglycerides, 
monoglycerides or fatty acids. The fats were ad- 
ministered either by stomach tube to fasted rats 
or incorporated at a 25% level into a purified diet 
which was fed ad libitum to the animals before 
and after preparation of the thoracic duct fistula. 
Considerable quantities of lymph were recovered 
over periods of 3-5 days or until unextractable 
clots blocked its flow. After the lipids were ex- 
tracted from the lymph, the acetone insolub'e 
lipids were removed and the free fatty acid a4 
monoglyceride content of the acetone solul'e¢ 
lipid was determined. The total lipids of the lym; h 
varied from 1.5-7.4%. The free fatty acid valu:s 
of the acetone soluble lipid ranged from 0-2.7°», 
the mean value of all samples being 1.1%. Tie 
apparent monoglyceride content of the liyd 
ranged from 0-4.8%, the overall mean being 1.4‘ 0. 
The type of fat administered had no apprecial le 
effect on the levels of free fatty acid or mo! 9- 
glyceride in the lymph. The lymph of animals sv: )- 
sisting on a fat-free diet contained from 2 |- 
11.0% apparent monoglyceride. It was dem«.'- 
strated that phospholipids and other comp' * 
lipids found in both fasting and post-absorpti © 
lymph are responsible for the apparent mor - 
glyceride values found. It is concluded that ev? 
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when large amounts of fat digestion products are 
fed to rats, they do not appear as such in the 
lymph lipids. 


1558. Effect of large doses of vitamin B,. on 
reproduction in rats. LUTHER R. RICHARD- 
son. Dept. of Biochemistry and Nutrition, Texas 
Agric. Exper. Station, College Station. 

The effect of large quantities of vitamin By: on 
reproduction in rats was investigated with a 
synthetic diet which contained soybean protein 
(Drackett No. 220). Two groups of 10 females each 
received 10 and 25 wg, and two groups of 20 females 
each received 0 and 500 ug of vitamin Bi/kg of 
diet, respectively. Another group of 10 females 
received 100 wg of vitamin By/rat/wk. by sub- 
cutaneous injection. A female was given an op- 
portunity to bear 4 litters and the number of 
young per litter was reduced to 8 at birth. Only 
58% of the young observed in 73 litters which were 
born to females that received no vitamin Biz. were 
weaned, while 88.1-96.1% of young were weaned 
by those which received vitamin Bi. There was 
no evidence that more than 10 ug were required 
or that larger quantities were toxic. The females 
receiving vitamin By by injection produced 39 
litters and weaned 87.3% of their young. A 6th 
group of 8 females which had produced 4 litters 
while receiving vitamin Bi at a level of 500 ug 
were given 1000 wg and allowed to bear additional 
litters. Eighty-five out of 86, or 98.8% of the 
young, were weaned. These data show that large 
doses of vitamin By: are not injurious to reproduc- 
tion. 


1559. N-Glycosylglycines and growth of 
Lactobacilli. Dexter Rocers,* Tsoo E. 
Kine* anp VERNON H. CHELDELIN. Dept. of 
Chemistry and Science Research Inst., Oregon 
State College, Corvallis. 

Initiation of growth of Lactobacillus gayoni 
8289 is delayed when the culture medium is filter- 
sterilized rather than autoclaved. The stimula- 
tory effect produced by heating the medium can 
be furnished by N-D-glucosylglycine, one of the 
compounds formed during the ‘browning’ reac- 
tion between reducing sugars and amino com- 
pounds. Their different characteristics suggest 
that glucosylglycine may be a precursor to nat- 
urally occurring L. gayoni activity. Of the amino 
acids tested, only glycine is active when reacted 
with glucose. On the other hand, several other 
eugars, in addition to glucose, and certain sugar 
fragments are active when reacted with glycine. 
Active glycine products are formed with glucose, 
mannose, galactose, fructose, ribose, xylose, 
urabinose, erythrulose, glyceraldehyde, dihy- 
Croxyacetone, glycolaldehyde, glyoxal, methyl- 
klyoxal and diacetyl. Crude methylglyoxalyl- 
tlyeine can be separated into 2 active fractions 
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with markedly different solubility characteristics. 
The minimum structural requirement thus seems 
to be satisfied by glycine and a 1,2-dicarbony] or 
hydroxycarbonyl. The apparent multiplicity of 
factors, for which the glycine requirement is 
fixed, but not the carbohydrate, might be ration- 
alized through a consideration of the lability and 
interconvertibility of the carbohydrate structures. 
There are marked resemblances between the 
formation of L. gayoni activity by heating the 
medium and the ‘browning’ reaction. Thus the 
main reactions may be identical: preliminary for- 
mation of the Schiff base, rearrangement and 
fragmentation into smaller compounds, and 
finally polymerization. It is not known however, 
whether the L. gayoni activity is restricted to a 
single compound (with several precursors) or 
whether several analogs may exist. 


1560. Influence of intrinsic factor upon uti- 
lization of orally administered vitamin By. 
CHARLES RosENBLUM,* Davip T. Woopsury,* 
EvizABETH W. GILFILLAN* AND Gutapys A. 
Emerson. Research Labs., Chemical Div., Merck 
& Co., Inc., and Merck Inst. for Therapeutic 
Research, Rahway, N. J. 

The effect of 2 levels of an orally dosed intrinsic 
factor concentrate upon the absorption of vitamin 
Bi. was studied in both normal and vitamin Biz 
deficient rats. Labeled vitamin Biz, when admin- 
istered by the oral route, was eliminated pri- 
marily in the feces with only a low order of ex- 
cretion in the urine and a slight retention in the 
tissues. Earlier studies had shown that parenteral 
dosing resulted in extensive incorporation in the 
liver and kidneys and marked excretion in the 
urine. A single dose of cobalt 60 labeled vitamin 
By, with or without an intrinsic factor prepara- 
tion of established clinical and binding activity, 
was given per os. This was followed by a ‘flush- 
out’ dose of normal vitamin Bi: administered 
parenterally. Urine and feces were analyzed sepa- 
rately for each of 3 successive days. The livers and 
kidneys (previously shown to retain the highest 
percentages of vitamin B,2) were also assayed for 
radioactivity. Contrary to expectation the vita- 
min By absorption of the rat was not increased by 
the simultaneous administration of intrinsic 
factor. This effect was discernible from the urine 
data but in particular from the levels of vitamin 
Bi in the organs studied. 


1561. Vitamin B,, activity of plasma and whole 
blood from various animals. Haroitp L. 
ROSENTHAL AND CHARLES L. Brown, JR. (in- 
troduced by G. A. Go.tpsmitH). Depts. of Medi- 
cine and Biochemistry, Tulane Univ. School of 
Medicine, New Orleans, La. 

The distribution of vitamin Bi: activity in the 
cellular fraction and plasma of blood in various 
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animals was studied by the procedure of Rosen- 
thal and Sarett (J. Biol. Chem. 199: 433, 1952). 
Vitamin Bie active substances were released from 
whole blood and plasma by autolytic procedures 
(Doctor anp Coucn, Proc. Soc. Exper. Biol. & 
Med. 81: 222, 1952) and the samples were treated 
with alkali to differentiate vitamin By. from 
desoxyribosides (HorrMAN et al., J. Biol. Chem. 
181: 635, 1949). The results (see table) demonstrate 
the wide variation among different animals in the 
total vitamin Biz content of whole blood and in the 
distribution of the- vitamin between the cellular 
fraction and plasma. The high concentration of 
vitamin By, in the cellular fraction of chicken and 
alligator blood suggests the possible association 
of vitamin Bi. with the nucleus of these cells. 


Vitamin Bie 
Animal Whole Blood, Plasma Cells 
pe/ml lo % 
Man 0.26 38.4 61.6 
Dog 0.22 40.9 59.1 
Calf 0.21 28.6 71.4 
Rabbit 40.6 48.5 51.5 
Chicken 6.53 11.6 88.4 
Alligator 1.66 1.2 98.8 


1562, Stress of thyroid on growth of rats re- 
ceiving milk diets. HERBERT P. SARETT AND 
LAWRENCE P. Sniprer.* Mead Johnson Re- 
search Labs., Evansville, Ind. 

The growth of male weanling rats on a diet of 
powdered whole milk, trace minerals, and an 
adequate vitamin mixture was found to be about 
the same as that obtained when one-third of the 
powdered whole milk was replaced by a carbo- 
hydrate such as Dextri-Maltose, glucose, dextrin, 
starch or maltose. However, addition of 0.1- 
0.15% of thyroid (U.S.P.) to the diet inhibited 
growth on the powdered whole milk diet to a 
greater extent than it did on the diets with added 
carbohydrate. Using synthetic diets, this differ- 
ence appeared to be due to the percentage of lac- 
tose in the diets and not to the levels of protein or 
fat. Using a diet containing 40% lactose, 24% 
casein-lactalbumin mixture, and 28% butter, 
addition of 0.1% thyroid decreased the 6-wk. 
weight gain of rats from 204-121 gm; with one- 
third of the protein, fat and lactose replaced by 
starch (leaving 27% lactose), thyroid decreased 
the weight gain from 190-151 gm; with three- 
fourths of the lactose replaced by starch (leaving 
10% lactose), thyroid decreased the weight gain 
from 233-212 gm. The effects of thyroid on food 
utilization, water consumption, organ weights 
and carcass composition of animals on the various 
diets will be discussed. 


1563. Fermentation meals as source of uni- 
dentified chick growth factors. A. E. 
ScHaEFER, R. D. Greene,* H. L. SassamMan* 
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AND 8. Winp.* E. R. Squibb & Sons, New Bruns- 

wick, N. J. 

It has been previously reported by the Cornei! 
laboratories (Poultry Sci. 32: 551, 1953) that peni- 
cillin mycelium residue (PMR) appeared to be 
qualitatively comparable to fish solubles as a 
source of the unidentified chick growth factor(s). 
Also at the Informal Poultry Nutrition Confer- 
ence in 1953 (Federation Meetings) the Univer- 
sity of Wisconsin laboratories reported concen- 
tration of an unidentified chick growth factor(s) 
in streptomycin mycelium residue (SMR). Ex- 
periments were conducted in our laboratories 
with chicks fed both purified and practical types 
of basal diets. Supplementation of these diets 
with either 3% PMR or 3% SMR or both indicated 
that these fermentation residues stimulated chick 
growth beyond that obtained with antibiotic 
supplementation. Feeding a combination of 0.5% 
PMR and 0.5% SMR resulted in chick growth 
stimulation equal to and usually greater than that 
obtained with single or combined supplements of 
distillers solubles, whey and fish products. Frac- 
tionation of a growth stimulating factor in SMR 
has produced a considerable concentration and 
will be reported. On the basis of several tests, the 
fractions possessing unidentified growth factor 
activity supported an extra growth response on 
practical corn-soya rations of approximately 10%. 
With the purified diets a short-term 2-wk. assay 
was developed wherein a growth increment of ap- 
proximately 30% was obtained. The results ob- 
tained in these experiments indicate a preliminary 
conclusion that PMR and SMR contain at least 
2 chick growth stimulating factors. The SMR ap- 
pears to be richer than PMR in one of the factors. 


1564. Mechanism of action of antibiotics in 
‘sparing’ B vitamins. Haroip E. ScHENDEL* 
AND B. Connor Jounson. Div. of Animal Nu- 
trition, Univ. of Illinois, Urbana. 

The effect of penicillin and aureomycin was 
studied on a total of 128 weanling rats receiving 
suboptimal amounts of thiamine or pantothen:¢ 
acid by oral or subcutaneous administratioi. 
From the growth data it was evident that the ant'- 
biotics (given orally) were capable of exerting 
their B-vitamin ‘sparing’ action whether the 
limiting vitamin was fed or injected. Assays on 
the contents of the small intestine revealed greater 
amounts of pantothenic acid in those animals re- 
ceiving aureomycin. For these reasons, it seei.1s 
likely that more of the limiting vitamin is being 
made available to those animals receiving te 
antibiotic by greater synthesis of the essential 
nutrient by the intestinal microflora. This mec!)- 
anism is further supported by work in which te 
intestinal microflora from 3 sections of 15 bay 
pigs’ small intestines were compared on 5 different 
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media. This comparison revealed a greater num- 
ber of microorganisms throughout the small in- 
testine in those animals which received terramy- 
cin. In this experiment, terramycin produced a 
significant growth response (p < 0.001). Experi- 
ments using oral radiothiamine to study synthesis 
or absorption of the vitamin in weanling rats 
receiving suboptimal amounts of thiamine in the 
presence and absence of penicillin also support 
the hypothesis of increased intestinal synthesis 
of the vitamin in the presence of the antibiotic. 


1565. Concentration of the nutritional factor 
promoting resistance of the mouse to 
salmonella infection. Howarp A. SCHNEIDER 
AND Norton D. ZinpeEr.* Labs. of Rockefeller 
Inst. for Med. Research, New York City. 
Fractionation studies on the resistance factor 

present in wheat have been continued by means 

of the double strain infection test performed with 
genetically marked strains of Salmonella typhimur- 
zum in an outbred strain of W. Swiss mice (Federa- 
tion Proc. 12: 428, 1953). These studies have 
demonstrated quantitative differences in activity 
among wheats. Red winter wheat has a higher 
activity than red spring wheat. Activity in a milled 
whole wheat is associated with the larger particles 
which are reduced in size with difficulty during 
milling. Middlings are the best commercial source 
of activity. Bran is inactive and germ is inter- 
mediate. Activity can be extracted by methanol. 

Solvent fractionation and ion exchange methods 

have indicated that the active material is a cation 

which is destroyed by ashing. A concentration of 
10,000-fold has been effected. Attempts at resolu- 
tion and erystallization will be reported. 


1566. Influence of food supply and fat intake 
on dietary necrotic liver degeneration. 
Kuaus Scuwarz (introduced by Ftioyp S. 
Dart). Natl. Insts. of Health, Bethesda, Md. 
Necrotic liver degeneration occurs on the aver- 

age within 45 days when young rats are fed vita- 

min E-free, Factor 3-free-Torula yeast diets con- 
taining 5% tocopherol-free-lard (K. Scuwarz, 

Proc. Soc. Exper. Biol. & Med. 77: 878, 1951). In 

paired feeding experiments it was detected that 

the development of liver necrosis and death is de- 
pendent upon food intake. Feeding 3.5 gm daily 
instead of the normal 6.5 gm protected fully 
against the onset of the disease for periods up to 

6) days. When groups of animals were kept on 

4-gm diet daily for 60 days and suddenly fed ad 

libitum they died from liver necrosis after an 
average of 9 days. By separate supplementation 

0! various main dietary ingredients to groups fed 

ad libitum until the 25th day and then put on 

3-gm basal diet daily, it was found that the in- 
creased consumption of sucrose, salt mixture, and 

Torula yeast protein was without any effect, 
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whereas that of lard precipitated death from liver 
necrosis within 2 days. The same effect was ob- 
tained when 1 cc of lard was fed twice daily by 
stomach tube to such animals. Vitamin E and 
preparations of Factor 3 (K. Scuwarz, Proc. Soc. 
Exper. Biol. & Med. 78: 852, 1951) prevented the 
liver injury even when 2 cc of lard were fed daily 
over prolonged periods of time. The influence of 
insufficient amounts of Factor 3 in the diet on the 
interrelation between food intake and necrotic 
liver degeneration will be discussed. 


1567. Effect of aureomycin and penicillin on 
growth of Guatemalan school children. 
Nevin 8S. ScrimsHaw, Mieuet A. GuzmMAn* 
AND OupH B. Tanpon.* Inst, of Nutrition of 
Central America and Panama, Guatemala. 
Predominately Mayan Indian children, 7-12 

years of age, living in the Guatemalan highlands 

and subsisting on diets low in animal protein were 
studied. In one trial 14 children receiving 50 mg 
of aureomycin daily for 15 months showed a higher 
monthly height gain (0.48 cm) than 43 control 
children (0.33 em) (National Vitamin Founda- 
tion Symposium, No. 8, 1953). In two successive 
12-month periods without aureomycin they had 

the same rate of gain as control groups. In an 18- 

month trial in another locality the monthly gain 

was 0.43 cm for 23 children receiving placebos and 

0.41 cm for 32 receiving orally 50 mg of penicillin 

daily. In a 8rd community during the first 5 

months, the monthly height gain was 0.35 cm for 

38 control children, 0.36 cm for 38 receiving 50 

mg of penicillin daily and 0.44 em for 35 receiving 

50 mg of aureomycin daily. In a 4th community 

with the same period and dosages, the monthly 

height gain was 0.43 cm for 35 control children, 

0.51 cm for 39 receiving penicillin and 0.50 em for 

37 receiving aureomycin. The average monthly 

weight gains ranged from a low of 0.16 kg/month 

in 1 control group to 0.31 kg in another and varied 
widely irrespective of the type of treatment. It is 
concluded that under the conditions prevailing in 
rural Guatemalan Indian communities, the oral 
administration of 50 mg of aureomycin daily 
stimulates statural growth in primary school 
children, but the response to penicillin is variable. 

(Assisted by grants from the Natl. Vitamin Fndn., 

Merck and Co., Lederle Lab. and the Squibb Inst., 

administered by the Pan American Sanitary 

Bureau.) 


1568. Procedure of assay for vitamin By, and 
unidentified growth factors based upon 
growth of depleted rats. W. C. SHERMAN AND 
H. C. Scnanrer.* Ralston Purina Co., St. Louis, 
Mo. 

Rat reproduction on a vegetable protein ration 
as measured by average weaning weight and num- 
ber of young weaned was observed to be subnor- 
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mal. Reproduction was improved by the addition 
of distillers solubles. The addition of vitamin Bi 
produced a greater improvement, but the repro- 
ductive performance of the females was not equal 
to that obtained when the ration was supple- 
mented with liver meal or fish meal. Using young 
from depleted breeders, a rat assay has been de- 
veloped which is very sensitive for vitamin By: and 
unidentified growth factors. The breeders had 
been grown to maturity on an adequate breeder 
ration and were fed a vegetable protein ration dur- 
ing gestation and lactation. A basal ration of 30% 
protein from mixed vegetable sources was used 
with these weanling rats in 4-wk. growth tests. 
The basal ration without supplementary vitamin 
By or accessory growth factors produced very poor 
growth. Crystalline vitamin By» gave growth re- 
sponses which increased with increased levels up 
to approximately 6.25 ug/lb. The maximum growth 
response to vitamin By. was usually about half 
that obtained with natural ingredients which 
contained both vitamin By and unidentified fac- 
tors such as fish solubles and fish meal. By adding 
vitamin By to the basal, it has been possible to 
evaluate fish solubles, whole liver, liver extract, 
whey, fish meal, distillers solubles, antibiotics, 
3-nitro, 4-hydroxyphenylarsonic acid, liver resi- 
due, grass juice factor, orotic acid, malt sprouts 
and lyxoflavin for unidentified factor activity. 


1569. Occurrence of fatty liver of portal type 
in rats on a corn diet and response to lipo- 
tropic agents. Maurice E. Suizs, W. B. 
StTewART,* AND RosALiE DE GrovaNnni.* School 
of Public Health, Dept. of Pathology, and School 
of Public Health, Columbia University, New 
York City. 

In attempting to reproduce in rats a syndrome 
analogous to human Kwashiorkor, the feeding of 
a diet containing 76% corn and 3% casein resulted 
in the accumulation of lipid which, like Kwashior- 
kor, was predominantly in the portal area of the 
liver lobule. This excess fat was partially or wholly 
prevented by pu-methionine (0.5%), vitamin Bie 
(3 wg weekly) or choline (0.25%), the degree of 
response depending in part upon the previous 
dietary history of the rat. In an effort to produce 
a more severe deficiency, casein was eliminated 
from the diet. This diet (diet 32) contained corn 
74, Crisco 15, salts 3, 5% cod liver oil in corn oil 2, 
and vitaminized cerelose 3, which supplied all of 
the B vitamins except By. After 4 wk. on diet 32 
the livers of stock weanling rats contained exces- 
sive lipid, predominantly in the portal areas. 
Choline chloride (0.25%) usually prevented the 
excess fat, whereas vitamin By. (3 ug weekly) was 
ineffective. Surprisingly, male rats receiving 0.5% 
methionine had even more liver fat than litter- 
mates on diet 32 alone. Two per cent methionine 
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prevented fatty liver; however, since growth was 
inhibited this may not have been a true lipotropic 
effect. Growth was not affected by the smaller 
dose of methionine, nor by By, but it was signifi- 
cantly enhanced by choline. Data will be presented 
on the effects of lysine, tryptophan, and threonine 
on the amounts and distribution of lipid in the 
liver. 


1570. Vitamin By, deficiency in the chick and 
relationship thereto of other nutrients. 
M. R. Sprvey* anp G. M. Briaas. Natl. Insts. 
of Health, Bethesda, Md. 

It has been found (in press) that substitution of 
20% lard for corn in an all-vegetable diet (35% 
soybean oil meal, 59% corn, 6% salts, 0.02 mg 
vitamin D;, and 8 mg riboflavin/kg of diet) in- 
creased the chick’s requirement for vitamin By. 
When 80, 200, or 380 mg Ca pantothenate/kg, 12, 
27, or 57 mg folic acid, 72 or 152 mg riboflavin, 400 
mg nicotinic acid, 2 gm choline Cl, 35 mg Ca 
leucovorin, or 40 mg PABA were added singly 
to the vitamin By-deficient diet, no effect upon 
growth was observed. A mixture of the B vitamins, 
except vitamin By, at 3-4 times the level required 
by the chick, improved growth in only 1 out of 3 
experiments. Likewise, the addition (at the ex- 
pense of corn) of 0.15 or 0.3% methionine, 5, 10, 
or 20% casein, or 5 or 10% of a mixture of 16 
amino acids (including those essential for the 
chick) resulted in variable increases in growth in 
the absence of vitamin By. When the above high 
level B vitamin mixture was fed in combination 
with 0.15 or 0.38% methionine, or 5 or 10% casein, 
or 10% amino acid mixture, consistent and marked 
increases in weight were obtained. Usually this 
growth was equivalent to that of control birds re- 
ceiving 0.1 mg vitamin By/kg of diet. For maxi- 
mal vitamin By-sparing activity, under these 
conditions, a combination of several nutrients 
appears necessary. Negative results were obtained 
when the following substances were added per k4 
of diet : 100 mg CoSO,, 40 mg 5,6-dimethylbenzim - 
dazole plus 100 mg CoSQ,, 25 mg orotic acid, or 
20 mg coprogen. 


1571. Relation of high environmental ten:- 
perature, starvation and coryza to sever.l 
blood constituent levels of New Hampshi:e 
chickens. Rosert L. Squisps, MIGuEL \. 
GuzM4n* anpD NEvIN 8. Scrimsuaw. Institv!o 
Agropecuario Nacional and Instituto de Nu- 
tricién de Centro América y Panama, Guatema'1. 
The effects of high environmental temperatu ¢, 

starvation and coryza on the levels of several blo :d 

serum constituents of New Hampshire chicke 1s 

were observed. Temperatures of 99° F over a 7-d\y 

period decreased feed intake and increased wai °r 

consumption of 6-wk-old cockerels without p!%- 

ducing significant changes from control serum 





Mare 


value 
mg%) 
and { 
8-mor 
gm% 
ascorl 
carote 
water 
out a 
ing ‘¢ 
starvé 
tion ° 
acid, 

31 ug! 
in rib 
carote 
hens | 
nifical 
35 ug? 
(2.09 

serum 
enoids 
had a 
ference 
may | 
levels 
observ 
coryza 
stanti: 
trol ar 
ing age 


1572. . 
rich 
Dus 
Unit 
St. 1 
In o1 

ing fo 

ferric « 
reduce 

level o 

Fe) w 

absorp 

Same 4é 

with a 

bread « 

11% of 

phosph 

bread { 
1.0-9.6! 

ject, 33 

adsorbs 

woman 
jects al 
tre enr 
ion wa 
fortifies 
in the 





March 1954 


values of protein (3.37 gm%), ascorbic acid (2.23 
mg%), riboflavin (1.13 ug%), vitamin A (41 pe%) 
and total carotenoids (332 ug%). Ten control 
8-month-old cockerels had serum levels of 4.73 
gm% total protein, 1.11 ug% riboflavin, 2.02 mg% 
ascorbic acid, 32 ug% vitamin A, and 367 ug% 
carotenoids. Twenty similar birds were supplied 
water ad libitum but totally deprived of food with- 
out any of the constituents measured approach- 
ing ‘critical’ levels, although 6 birds died from 
starvation. Serum values after 10 days of starva- 
tion were: total proteins, 4.30 gm%; ascorbic 
acid, 1.35 mg%; riboflavin, 2.19 ug%; vitamin A, 
31 wg%; and carotenoids, 249 we%. The increase 
in riboflavin and decreases in ascorbic acid and 
carotenoids were statistically significant. Adult 
hens naturally infected with coryza showed sig- 
nificantly lower serum vitamin A (10 controls 
35 ug%, 10 infected 9 wg%) and ascorbic acid levels 
(2.09 mg%, 1.53 mg%) without alteration of 
serum proteins (4.58 gm%, 4.67 gm%) or carot- 
enoids (279 ug%, 203 ug%). Since infected birds 
had adequate serum levels of carotenoids, inter- 
ference with carotenoid conversion to vitamin A 
may have occurred. Higher, serum riboflavin 
levels (controls 1.92 ug%, infected 0.93 ug%) were 
observed in birds with coryza. The effects of 
coryza on blood serum constituents were sub- 
stantiated by additional observations on 22 con- 
trol and 22 infected birds of both sexes and vary- 
ing ages. 


1572. Absorption of radioiron from iron en- 
riched bread. RutH STEINKAMP,* REUBENIA 
DuspacH* AND Cart V. Moore. Washington 
Univ., Dept. of Medicine, School of Medicine, 
St. Louis, Mo. 

In order to evaluate the effectiveness of fortify- 
ing food with iron, radioactive ferrous sulfate, 
ferric orthophosphate, ferric pyrophosphate, and 
reduced iron powder were baked into bread at a 
level of 12 mg Fe/Ib. of flour. Four slices (2-4 mg 
Fe) were fed to fasting, healthy students and 
absorption measured. In control observations the 
same amount of radioactive iron salt was given 
with a bread supplement. Eleven subjects who ate 
bread enriched with ferrous sulfate absorbed 0.8- 
11% of the iron; 6 students who ate ferric ortho- 
phosphate bread absorbed 1.9-12%; 6 men fed 
bread fortified with iron pyrophosphate absorbed 
1.9-9.6%, a 7th absorbed 88%, and a woman sub- 
ject, 33%; 5 men fed bread containing reduced iron 
avsorbed between 2 and 10%, a 6th, 27% and a 
voman student, 38%. With 4 exceptions all sub- 
jects absorbed between 0.8 and 12% of iron from 
te enriched bread regardless of the form in which 
i-on was added. The amount of iron absorbed from 
fortified bread was similar to the amount absorbed 
in the control experiments. When, however, fer- 
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rous sulfate was given to 5 subjects without a 
bread supplement, absorption was 1.2-5 times as 
great as from bread enriched with ferrous sulfate. 
When bread tagged with the 4 radioiron salts was 
fed with ascorbic acid, iron absorption was in- 
creased 2-3 times. 


1573. Comparison of three microbiological 
assay methods for vitamin By. A. V. STIFFEY, 
R. G. Esposito anp WituiamM L. WILLIAMS 
(introduced by T. H. Juxes). Lederle Labs. 
Div., American Cyanamid Co., Pearl River, 
| Fe £ 
Two microbiological assay methods involving 

different organisms and techniques were investi- 
gated, modified in several details and compared to 
the U.S.P. method which utilizes Lactobacillus 
leichmannii 7830. The new methods were: 1) the 
method of Ford utilizing Ochromonas malhamensis, 
a chrysomonad protozoon, and 2) the pad-plate 
technique of Williams and Esposito utilizing a 
mutant of E. coli 113-3. The chrysomonad method 
was considerably improved by using rapid trans- 
fer and washing of the inoculum, optimum condi- 
tions of aeration, and glassware treated at high 
temperature. A change in the design of the assay 
and enrichment of the medium used in the E. coli 
method improved the reproducibility of the pro- 
cedure. Commerical vitamin B 2 supplements in- 
tended for animal feeds were subjected to various 
procedures for liberation of the vitamin. Auto- 
claving with pu 4.5 phosphate buffer containing 
0.1% sodium metabisulfite gave the highest values. 
All 3 methods were essentially in agreement with 
supplements 1 and 2. Supplements 3 and 4 gave 
higher results with the pad-plate assay than with 
the other 2 methods. The U.S.P. and chrysomonad 
methods gave similar values for all 4 samples indi- 
cating that the ‘false’ forms of vitamin By inac- 
tive for animals were not present to a significant 
degree in these 4 supplements. Curiously, with 3 
of the samples extraction with 0.002% sodium 
cyanide at room temperature gave maximum val- 
ues by the pad-plate method whereas by one or 
both of the other methods little vitamin By. was 
detected. 


1574. Biological value of proteins in buck- 
wheat. BARNETT SurRE. Dept. of Agric. Chem- 
istry, Univ. of Arkansas, Fayetteville. 

As part of a cooperative project with The In- 
stitute of Nutrition of Central America and 
Panama, a sample of whole Guatemala buck- 
wheat was submitted by this Institute for evalua- 
tion of the biological value of its proteins. This 
study was conducted on the albino rat, using 24 
animals, on a 7% protein level. The animals were 
weighed weekly during a period of 10 wk. and ac- 
curate records were kept of food consumption. 
Protein efficiency ratio (PER) is expressed as 
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gains in body weight/gm of protein intake. Sur- 
prisingly, the proteins of this buck-wheat (which 
is classified with the herbage family) proved to be 
superior to any plant foods so far studied. Such 
findings stimulated protein evaluation of a United 
States whole and milled buckwheat obtained from 
Wisconsin. At a 7% protein level the Guatemala 
whole buckwheat had a PER of 2.03 and in Wiscon- 
sin whole buckwheat the proteins had a PER of 
2.06. On an 8% plane of protein intake, 24 animals 
on Wisconsin milled buckwheat gained 131.5 gm 
with a PER of 2.06. These results were compared 
with data we had available on a group of 12 ani- 
mals fed the proteins in dried whole eggs during 
10 wk. at a 10% plane of protein intake. The ani- 
mals on the latter proteins gained 152.3 gm, and 
the proteins of the eggs had a PER of 2.13. It ap- 
pears then that the protein efficiency of milled 
buckwheat approximates that of eggs, considered 
of the highest quality of all proteins of animal 
origin. 

1575. Influence of processing on supple- 
mentary value of vitamin B, to proteins in 
soft wheat in presence of lysine and threo- 
nine. BARNETT SuRE. Dept. of Agric. Chemistry, 
Univ. of Arkansas, Fayetteville. 

This investigation was conducted on the Wistar 
strain albino rat. The standard of evaluation was 
growth in body weight/gm of protein intake, ex- 
pressed as protein efficiency ratio (PER). Period of 
experimentation was 10 wk. The only source of 
proteins was soft whole wheat fiour fed at a 7% 
level. The processed wheat was a commercial 
shredded wheat prepared from the same wheat 
used in this study. Type of processing included 
cooking with moist heat under pressure, drying, 
shredding and baking. Much greater differences 
became apparent in protein efficiency than in gains 
in body weight following supplementation with 
lysine and threonine in presence of 0.1 wg vitamin 
By/animal/day. Addition of vitamin By to the 
proteins in the untreated soft wheat, in presence 
of 0.4% l-lysine and 0.2% dl-threonine produced 
6.3% increase in PER; but same additions of 
lysine, threonine, and vitamin By: to the proteins 
in the shredded wheat on same plane of protein 
intake resulted in an increase of 50.9% in PER, 
compared with results in absence of vitamin By. 
Apparently, during processing the proteins in 
shredded wheat are denatured to the extent that, 
although a lesser response in growth is obtained to 
lysine and threonine than in the case of the un- 
treated wheat, the increase in protein utilization 
when these amino acids are supplemented with 
vitamin By: is much more pronounced with the 
processed wheat than with the untreated wheat. 


1576. Effect of dietary fat on absorption of 
dietary cholesterol. Leon Swetu,* D. F. 
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Fuick,* Henry Freip* anp C. R. TREADWELL, 
VA Center, Martinsburg, W. Va. and George 
Washington Univ. School of Medicine, Washing- 
ton, D. C. 

Previous work has shown that fat, bile, and 
pancreatic cholesterol esterase are important fac- 
tors in the absorption of dietary cholesterol. Bile 
is essential for absorption, presumably because it 
is necessary for cholesterol esterase activity. 
Dietary fat supplies the fatty acid for the esterifi- 
cation of cholesterol by the enzyme prior to or dur- 
ing absorption. The comparative effect of different 
dietary fats and fatty acids on cholesterol ab- 
sorption in rats has been determined. The level 
of the blood cholesterol was used as an indicator 
of cholesterol absorption. Normal, intact animals 
were fed synthetic diets containing various com- 
binations of the following: 2% cholesterol, 1% 
sodium taurocholate, and 25% of various neutral 
fats or fatty acids. There was no marked differ- 


ence between the effects of the neutral fats. The § 


fatty acids stearic, oleic, and linoleic were more 
effective than neutral fat in elevating the level of 
the blood cholesterol. When fat and fatty acid were 
omitted from the diet (contained cholesterol and 
bile salt) the total and ester blood cholesterol 
levels were significantly higher than the control 
level. Since there was no fat in the diet the fatty 
acid necessary for esterification must have come 
from endogenous sources. When the diet contained 
bile salt or cholesterol alone, there was no effect 
on the blood level. The data suggest that a part 
of the fatty acids for esterification are available 
from endogenous sources and that dietary free 
fatty acids are more effective in promoting cho- 
lesterol absorption than are the fatty acids of 
neutral fat. 


1577. Effect of dietary NaCl on ultimate size, 
blood pressure and organ weight of rats. 
Rosert G. Tucker,* WILLIAM J. DARBY AND 
GEORGE R. MEeNnEELY.* Research Lab. and Radio- 
isotope Unit, Thayer VA Hosp. and Depts. of 
Biochemistry and Medicine, Vanderbilt Univ. 
School of Medicine, Nashville, Tenn. 

Male Sprague-Dawley albino rats were raised 
from the age of 5 wk. on ad libitum demineraliz:d 
water and purified diets (J. Nutr. 48: 489) contain- 
ing the following percentage of NaCl: 0.01, 0.15 
(control), 2.8, 5.6, 7.0, 8.4, and 9.8. The following 
mean data pertain to rats which survived more 
than 6 months of the regimen and died of ‘natu’al 
causes’. Number of survivors: 10, 26, 25, 29, 22, 
23 and 22 respectively. Peak body weight: 6/4, 
788, 692, 656, 585, 569 and 510 gm, respective'y. 
Systolic blood pressure at peak weight: 122, 125, 
135, 146, 152, 164 and 163 mm Hg, respective'y. 
The remainder of the data excludes 11 rats sur 
viving 26 months of the regimen. Length at des! 
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(nose to tail base): 25.5, 26.4, 25.9, 25.8, 25.5, 25.1 
and 24.9 cm, respectively. Heart weight : 2.61, 2.79, 
3.29, 3.62, 4.16, 4.48 and 5.49 gm/kg respectively. 
Weight both adrenals: 156, 147, 155, 161, 169, 173 
and 203 mg/kg respectively. Weight both kidneys: 
5.9, 6.7, 8.2, 9.7, 12.2, 10.4 and 13.6 gm/kg respec- 
tively. Longevity was related to the level of die- 
tary NaCl, the control group showing the most 
favorable survivorship. Therefore diets both 
high and low in NaCl have unfavorable physiologic 
and nutritional effects. Experiments are underway 
to determine the optimum level of dietary NaCl 
for the rat. 


1578. Terramycin or streptomycin in growth, 
reproduction and lactation. J. A. Uram,* 
C. E. Frencu, G. P. Barron* anv R. W. 
Swirt. Dept. of Animal Nutrition, Pennsylvania 
State Univ., State College. 

Thirty female and 10 male weanling rats were 
placed on each of 3 diets: a natural basal, basal 
plus 0.04% terramycin or streptomycin. While 
there was some increase in growth of males on the 
terramycin supplement, the numbers of animals 
were too small to warrant conclusions. The ani- 
mals were bred at 4 months without significant 
differences in reproductive ability. Weight gain of 
young of animals on terramycin supplement dur- 
ing the 3rd-14th days, post partum (lactation per- 
formance) was significantly increased over control 
diet young. From the 14th-2lst days (effect of 
mother’s milk plus feed), there was significant 
increase in weight gain of terramycin-supple- 
mented male and female young as well as female 
young from streptomycin fed animals. Dams were 
rebred 1 month after weaning. This second re- 
production of dams on all diets was considerably 
diminished by unknown causes, presumably age. 
Dams on terramycin had the best reproduction. 
Data from the smaller number of young showed 
the influence of terramycin was less and strepto- 
mycin was greater on lactation during the second 
parturition period. There was no significant dif- 
ference in average feed consumption of dams on 
different diets during the 3rd-l4th days, post 
partum. A smaller second generation confirmed 
the results of the first. Thirty-seven per cent of 
consumed streptomycin and 80% of the terramycin 
were eliminated in active form in the feces. Neither 
antibiotic had any significant effect on liver fat 
content of 10 males or 15 females on each diet. 


1579. Effect of acetate and pyruvate on alcohol 
metabolism. JoserpH J. Viraue,* D. Mark 
Heegstep AND NorMAN ZAmcHECK.* Dept. of 
Nutrition, Harvard School of Public Health, 
Boston, Mass. 

Rats were injected with radioactive ethanol with 

and without inactive acetate and pyruvate at a 

‘evel of 20 mm/kg body weight. The level of al- 


AMERICAN INSTITUTE OF NUTRITION 


481 


cohol given ranged between 40 and 85 mm/kg 
body weight. After the appropriate injections 
were made the animals were placed in a respirom- 
eter and their respired CO: collected. The ac- 
tivity of the respired CO. was taken as a measure 
of the amount of alcohol metabolized. It was 
found in all cases that both acetate and pyruvate 
markedly decreased the excretion of C“O. from 
animals. An animal given 45 mm of alcohol/kg 
metabolized approximately 40 mM/kg in 6 hr. 
Animals given the same dose of alcohol but 20 
mM of acetate/kg metabolized only 20 mm of al- 
cohol/kg in the same period of time. The differ- 
ence in the amount of alcohol metabolized was 
approximately equal to the amount of acetate or 
pyruvate given. In thiamine deficiency the effect 
of pyruvate was minimized. It was further demon- 
strated in dogs and in human subjects that glucose 
administration delayed the disappearance of blood 
alcohol. The possible mechanisms of this inhibition 
of alcohol metabolism by acetate, pyruvate, and 
glucose will be discussed. 


1580. Surveys of food and nutrition research 
in U. S. LERoy Vorts anp HELEN L. JErrrRey.* 
Food and Nutrition Board, Natl. Research Council, 
Washington, D. C. 

Comprehensive listings of active projects in 
food and nutrition research, the laboratories, sup- 
porting organizations, and professional research 
personnel engaged in the research have been pub- 
lished as the results of surveys conducted by the 
Food and Nutrition Board for 1947, 1948-49, and 
1952-53. These publications included 4000-4800 
projects, between 600 and 660 organizations con- 
ducting or supporting research and the names of 
about 5000 professional research workers. The 
research was classified by subject categories re- 
lating to physiology and biochemistry, food chem- 
istry, food technology, microbiology, food 
acceptance, and nutrition education. The objec- 
tive of the surveys has been to provide a published 
guide for research workers to use in finding 
promptly what research was being done in a field 
of interest, where it was being done and how 
financed, and who was doing it. In the 3rd survey 
a listing of research problems suggested by the 
contributors as needing special attention has been 
included. By studies on the shifts in emphasis as 
indicated by the number of projects in the various 
subject categories, conclusions may be drawn in 
regard to the trends in fields of interest and to the 
apportionment of research subjects among aca- 
demic, governmental and industrial organiza- 
tions. In comparison between 1948-9 and 1952-3, 
the projects listed in physiology numbered 1919 
against 2018, in food chemistry and composition 
1381 against 978, in food technology 1320 against 
781, in microbiology 333 against 343, in food ac- 





482 


ceptance 37 against 63, and in nutrition education 
26 against 72. These numbers cannot be interpreted 
precisely because of changes in the system of 
classification, but the overall study of the 3 sur- 
veys provides a basis for reviewing the trends of 
research over the 6-year period. (The 3rd survey 
was supported by contract with the U. 8S. Depart- 
ment of Agriculture.) 


1581. Biosynthesis of glycine, serine and 
threonine in yeast. C. H. Wana,* B. E. 
CHRISTENSEN* AND VERNON H. CHELDELIN. 
Dept. of Chemistry and Science Research Inst., 
Oregon State College, Corvallis. 

When bakers’ yeast was grown on CH;C™ 
OCOOH as the sole carbon source, the glycine and 
serine formed were labeled almost equally in car- 
bon atoms 1 and 2. Only a small amount of C14 was 
incorporated into carbon 3 of serine. The equi- 
libration of activity between adjacent carbon 
atoms in these amino acids indicates the forma- 
tion of a symmetrical intermediate, and precludes 
the possibility of a direct relationship between 
these acids and alanine or pyruvate. This is in 
contrast to rat tissues (ANKER, J. Biol. Chem. 
176: 1337, 1948) wherein the position of labeling 
in glycine paralleled the labeling in the admin- 
istered pyruvate. In the present work, the equal 
labeling in carbons 2 and 3 of glutamic acid has 
led to the speculation that the glycine skeleton 
may be derived from carbons 2 and 3 of a-keto- 
glutarate by way of decarboxylation to an un- 
symmetrical C, compound, followed by C2-C2 
cleavage. Serine is thought to be synthesized from 
glycine and a C; unit derived from the methyl 
carbon atom of pyruvate. This is indicated by the 
sharp contrast between the labeling pattern in 
serine and in alanine; in the latter compound, the 
label is found predominantly in carbon 2. The 
isotopic distribution pattern in threonine resem- 
bles that of aspartic acid isolated from the same 
yeast. This suggests a close metabolic relation- 
ship between these 2 amino acids. 


1582. Effect of vitamin E deficiency on oxida- 
tion of Krebs cycle intermediates by rabbit 
liver. I. M. Wernstocx,* Irvine SHOICcHET* 
AND A. T. Mituorart. Depts. of Psychiatry and 
Medicine, Cornell Univ. Med. College, New York 
Hosp., New York City. 

Stage II dystrophy (MackEeNzIE and McCot- 
LuM, J. Nutrition 19: 345, 1940) was produced in 
rabbits by feeding the diet of Goettsch and Pap- 
penheimer (J. Exper. Med. 54: 145, 1931). Control 
animals received the same diet supplemented with 
tocopherol. Particulate matter (mitochondria, 
nuclei and some contaminating whole cells) pre- 
pared by homogenizing, centrifuging, and wash- 
ing in Ca**-free Krebs-Ringer solution, was the 
enzyme source. Such preparations from vitamin 
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E-deficient rabbits showed from 2-5 times the 
oxygen consumption of controls when incubated 
with each of 7 Krebs cycle intermediates in phos- 
phate buffered systems supplemented with ATP, 
cytochrome c, and Mgtt. Enzyme preparations 
from rabbits with stage I dystrophy had oxygen 
consumption values either slightly higher than, 
or similar to control animals. Replacing ATP with 
ADP in the incubation media increased the oxygen 
consumption of controls to the levels obtained 
with deficient animals, and had no effect on the 
oxygen consumption of the deficient animals. 
However ATPase activities of controls and de- 
ficient animals were essentially the same and the 
addition of NaF to a final concentration of .015m 
did not materially lower the oxygen consumption 
of preparations from dystrophic animals. 


1583. Effect of potassium, sodium or calcium 
on the growth of young rabbits fed a puri- 
fied diet containing different levels of fat 
and protein. J. G. WooLrey,* H. KerTe.* anp 
O. Micxesen. Natl. Insts. of Health, Bethesda, 
Md. 

The addition of extra amounts of sodium bi- 
carbonate, potassium acetate or calcium car- 
bonate, potassium acetate or calcium carbonate 
(over that in the 4% Wesson salt mixture) to a 
purified diet increased growth and decreased mor- 
tality in 3 to 4-week-old rabbits. The effect of 
either of the 3 minerals supplements was greater 
on diets containing 30% casein than on diets con- 
taining 20%. Increasing fat in the diet tended to 
decrease growth of rabbits on the 20% casein diets 
not supplemented with extra minerals. When the 
added minerals were present, the growth rate on 
the 30% casein diets increased as the fat level was 
raised from 1-12%; the increase on the 20% diets 
was considerably less than on the 30%. With levels 
of fat ranging from 5-12% in the diet, there was an 
indication that sodium and calcium produced 
greater weight gains than potassium. The latter 
diets containing 30% casein produced weight gai'is 
comparable to those on commercial pellets. Tie 
addition of all 3 minerals to the diet produced 110 
greater growth than sodium. It is suggested tht 
an animal’s requirement for minerals may be mcre 
intimately related to the composition of the d et 
than has been thought heretofore. Data on the 
mineral content of tissues from animals receiv) 1g 
calcium, sodium or potassium will be discusse:!. 


1584. Synthesis of vitamin B, by spontaneous 
cancers. D. W. Woot.ey. Labs. of Rockefe'ler 
Inst. for Med. Research, New York City. 
Previously we have shown that the young of 

mice fed a vitamin By-deficient diet grew fas er 

and, indeed, at a normal rate, if the mothers bore 
spontaneous mammary cancers. This was taker 

as evidence that the cancer-bearing mothers, i 
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contrast to the normal ones, were synthesizing 
this vitamin. In other words, this animal assay 
for vitamin By, using young mice, indicated that 
the tumor synthesized the vitamin. Additional 
evidence has now been sought through micro- 
biological assays of the tissues of adult mice fed 
the Bi-deficient diet. Assays were performed by 
the Chrysomonad method. More rapid methods, 
e.g. the coli-mutant one, were unsatisfactory. 
Non-tumorous, deficient, female mice contained 
7-10 milligamma of vitamin By»./gm. Similar mice 
bearing spontaneous mammary cancers contained 
20-50 milligamma. Since this increased content 
might indicate storage of the vitamin in, rather 
than synthesis by, the tumor, a large number of 
mice were maintained on the deficient ration until 
some of them developed mammary cancers. As- 
says of these animals showed a By content above 
that of similar non-cancerous mice. While most of 
the tumorous animals in each experiment thus 
gave evidence of vitamin B,2-synthesis, a few did 
not. Some mice with spontaneous cancers and all 
of those with transplanted cancers contained less 
of the vitamin than did non-tumorous controls. 
This may have been due to a vitamin By2-destroy- 
ing ‘enzyme’, which was demonstrated in the 
transplanted cancers. : 


1585. Effect of cortisone and low temperature 
on enzyme concentration in rat tissues. 
RicHARD S. YAMAMOTO AND B. F. Cuow (intro- 
duced by E. V. McCouuum). Dept. of Biochem- 
istry, School of Hygiene and Public Health, 
Johns Hopkins Univ., Baltimore, Md. 

This communication reports the effects of in- 
jection of cortisone and of low environmental tem- 
perature on hepatic and renal arginases, amylases 
and glutaminases. Two groups of adult male rats 
weighing 384 + 6.9 gm were kept at 3 + 2° and 
25 + 2° C. One half of the animals in each group 
received daily 5 mg. of cortisone subcutaneously 
for 14 days; the remainder served as controls. 
One day after the last injection, the livers and 
kidneys of all the animals were removed and as- 
suyed for enzyme activities. The results tabulated 
below represent units in the entire organs. 
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The results show that at a given environmental 
temperature, cortisone markedly affected the 
arginase but not the amylases or glutaminases. 
Lowering of temperature alone resulted in a de- 
crease of amylases and an increase of renal glut- 
aminase but no significant changes on the argin- 
ases. Combination of both stresses altered the ac- 
tivities of all 3 enzymes, thus indicating that stress 
due to cold affects enzyme systems in a manner 
different from that due to cortisone. 


1586. Effect of dietary hepatic necrosis in rats 
upon liver coenzymes. C. 8. YANG* AND 
Rosert E. Oxson. Dept. of Biochemistry and 
Nutrition, Grad. School of Public Health, Univ. 
of Pittsburgh, Pittsburgh, Pa. 

Massive hepatic necrosis produced in rats by 
restriction of sulphur amino acids and vitamin E 
in the diet is accompanied by a reduction of 
hepatic pyruvic oxidase and coenzyme A, eleva- 
tion of xanthine oxidase, and negligible changes 
in succinoxidase and transaminase titres (OLSON, 
R. E., Federation Proc. 12: 252, 1953). The lower- 
ing of coenzyme A content in livers of deficient 
rats precedes the onset of necrosis and is accom- 
panied by decreased pyruvate oxidation and lipo- 
genesis as determined by isotope studies in sur- 
viving slices. The object of the present study was 
to determine the degree of specificity in the 
changes in coenzyme A content in this deficiency 
disease by following hepatic diphosphopyridine 
nucleotide (DPN), cocarboxylase and coenzyme 
A as a function of time during the deficiency period 
leading up to liver necrosis. It was found that 
coenzyme A levels decreased earliest, DPN levels 
next, and that the cocarboxylase content remained 
essentially normal throughout the deficiency pe- 
riod. Studies are also in progress to ascertain the 
relationship between dietary cystine and liver 
coenzyme A in these animals. Preliminary data in 
normal rats fed with S*5-labeled cystine suggest 
that cystine sulphur is incorporated in coenzyme 
A. It is probable that vitamin E, which prevents 
both hepatic necrosis and, to a large extent, the 
changes in coenzyme A content in these animals, 
is involved in the sulphur amino acid metabolism 
leading to coenzyme A synthesis. 


1587. Utilization of nitrogen from amino acid 
mixtures: relative importance of essential 
and non-essential amino acids. SHIANG P. 
Yana* AND PEARL Swanson. Nutrition Lab., 
Home Economics Research Dept., Towa State 
College, Ames. 

Adult male rats are able to maintain nitrogen 
equilibrium when fed an adequate diet containing 
4.27% lactalbumin. When a diet is formulated that 
contains the essential amino acids in the same 
quantities that they are found in 4.27% lactal- 
bumin ration, losses in body nitrogen occur. 
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When this diet is supplemented with 40 mg of 
nitrogen from an assortment of the non-essential 
amino acids (the nitrogenous equivalent of the 
non-essential acids in a 4.27% lactalbumin diet), 
nitrogen retention compares favorably with that 
induced by the lactalbumin ration. Confirma- 
tion has been obtained of a previous observation 
that the isonitrogenous replacement of the mixture 
of non-essential amino acids with glutamic acid 
results in acute negative nitrogen balance. How- 
ever the substitution of tyrosine and cystine with 
phenylalanine and methionine on an isonitrog- 
enous basis permits positive retention when glu- 
tamic acid only is fed. The modified mixture of 
essential amino acids appears to be more efficient 
than the combination of these acids as found in 
lactalbumin. Results indicate that quantitative 
relationships between amino acids in a dietary 
mixture are important in establishing the nitro- 
gen requirement of a test animal. On the basis of 
these observations, the amino acid requirements 
of the albino rat have been studied further. The 
quantity of non-essential amino acid nitrogen 
needed for the support of nitrogen equilibrium in 
the adult animal when the modified mixture of 
essential amino acids is fed has been determined. 


1588. Incorporation of C'*-formate into citro- 
vorum factor. S1amunp F. ZAKRZEWSKI AND 
Cuarites A. Nicuow (introduced by A. D, 
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We cu). Dept. of Pharmacology, Yale Univ. 

School of Medicine, New Haven, Conn. 

Citrovorum factor (CF) is formed very effi- 
ciently from pteroylglutamic acid (PGA) by an 
A-methopterin-resistant strain of S. faecalis. The 
addition of formate or serine increased the amount 
of CF formed by incubating suspensions of these 
cells, suggesting the direct incorporation of ‘for- 
mate-carbon’ into CF (Jukes, T. H. Federation 
Proc. 12: 633, 1953). Cells of S. faecalis/A (10 
mg/ml, wet weight) were incubated anaerobically 
for 4 hr. with PGA (200 ug/ml), sodium formate- 
C™ (2.5 mM, 2.2 ue/mg), sodium ascorbate (0.01 
M), and glucose (0.02 m), in phosphate buffer 
(0.1 M, po 7.0). The incubation mixture was heated 
at 120° for 20 min. The yield of CF, measured 
microbially, was 82 ug/ml. The isolation of radio- 
active CF involved 1) adsorption on Darco G-60 
and elution by ethanol: NH,OH:water (4:1:3), 
2) adsorption on a Dowex-l acetate column at 
pH 9 and elution by acetate buffer of px 4.7, 3) 
treatment of the combined fractions having ac- 
tivity for Leuconostoc citrovorum with Darco 
G-60, 4) repeated precipitation of the calcium 
salt by absolute ethanol, and 6) final purification 
by paper chromatography. The isolated material 
corresponded to synthetic CF with respect to 
U-V absorption spectrum, R; on paper chromato- 
grams, and was twice as active microbially. The 
distribution of the radioactivity on paper chroma- 
tograms corresponded to the microbial activity 
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1589. Newborn pneumonitis virus (Sendai): 
I. Some biological aspects. W. WILBER ACKER- 
MANN. Dept. of Epidemiology, Virus Lab., School 
of Public Health, Univ. of Michigan, Ann Arbor. 
Since March of 1952, an agent described as a 

new virus has been isolated by Japanese investiga- 
tors from both human and animal sources of in- 
fection. The virus which is pathogenic for humans 
and a variety of laboratory animals was reported 
to possess a number of interesting properties. After 
a line of this virus was kindly furnished by the 
original investigators at Tohoku University, 
Sendai, many of their observations were confirmed 
and extended. The virus was found to propagate 
after intranasal inoculation in a variety of animals 
including monkeys, mice and ferrets. In the mice 
and monkeys, an encephalitic syndrome develops 
after intracerebral inoculation. The virus grows 
rapidly to high titers both in the allantoic cavity 
of fertile eggs (10°-7) and in the mouse lung (10°). 
After inoculation upon the chorionic surface of the 
chorioallantoic membrane, visible lesions are ob- 
served. It has a hemagglutinin which acts upon 
chicken red cells, elutes spontaneously at room 
temperature and is quite heat labile. The red cell 
receptors for the virus are destroyed by RDE. 
However, ovomucin will not inhibit the hemag- 
glutination reaction nor will the virus destroy the 
inhibitory action of ovomucin for influenza vi- 
ruses. The possible antigenic relationship to other 
hemagglutinating viruses, as the influenza viruses, 
mumps virus, Newcastle’s disease virus, etc., has 
been investigated. Further details of these ob- 
servations will be presented in this and accom- 
panying papers. 


1590. Specificity of soluble antigens from 
mouse organs. FRANK L. ADLER. Peter Bent 
Brigham Hosp., and Dept. of Bacteriology and 
Immunology, Harvard Med. School, Boston, Mass. 
Centrifugation of saline homogenates of mouse 

kidneys for 1 hr. at 20,000 g yields supernates 

which render tannic acid treated red cells ag- 
glutinable in rabbit immune sera against mouse 
kidneys. The same or cross-reacting antigens are 
present in relatively high concentrations in kid- 
ney, liver, lung, spleen and white cells; testis and 
brain are poor sources, while serum and red cells 
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appear to be largely deficient. These antigens are 
thermolabile and can be precipitated by 50% 
saturation with ammonium sulfate. It is possible 
to distinguish serologically between kidneys from 
individuals of different inbred strains of mice 
(BALB/c, ©57B1/6, DBA/2, and A/Jax), while 
kidneys fron: animals of the same strain appear to 
be antigenicaily alike, with the possible exception 
of kidneys from male and female C57B1/6 animals. 
These strain-specific antigens seem to be distinct 
from blood group factors and may be responsible 
for the immune response which leads to failure 
of homotransplanted tissues or organs. (This study 
is supported by the Bristol-Myers Company, the 
Lasdon Foundation, and the Natl. Instits. of 
Health). 


1591. Studies on plague: I. Purification and 
properties of the endotoxin of Pasteurella 
pestis. Samueu J. Asi, JEANETTE REEDAL, E. 
L. Durrum AND JoEL WARREN. Dept. of Bac- 
teriology, Communicable Diseases Div. Army 
Med. Service Graduate School, Washington, D. C. 
By utilizing methods of increasing refinement, 

it has been possible to obtain preparations of P. 

pestis endotoxin which appear to be of consider- 

able physical and immunologic purity. The pro- 
cedures involve the extraction of acetone-dried 
cells with sodium chloride solution, ammonium 
sulfate and isoelectric precipitations, removal of 
nucleoprotein by manganese chloride, absorption 
of the toxin on calcium phosphate gels and elution 
thereform, removal of lipods by suitable solvents 
and finally concentration of the toxin by isoelectric 
and ammonium sulfate precipitations. The prod- 
uct thus obtained still contains proteinaceous 
impurities which are in part removed by subse- 
quent high-speed centrifugation. When analyzed 
in the ultracentrifuge, such preparations contain 
one major and frequently minor additional com- 
ponents. It has been found that these can be re- 
solved by the use of continuous paper electro- 
phoresis which permits separation of the toxin 
from contaminating proteins. The purified ma- 
terial is completely homogeneous in the analytical 
ultracentrifuge and in the Tiselius electrophoresis 
cell. Toxin partitioned by this method has been 
found to possess a mouse intraperitoneal LD of 
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1-7 wg and appears to be largely protein, free of 
carbohydrates, phosphorus and nucleoproteins. 
On hydrolysis with 6N HCl 12 amino acids and 3 
unknown components are obtained on chromato- 
grams. One of these components fluoresces, the 
other absorbs in the ultraviolet and the 3rd is a 
ninhydrin reacting substance. The toxin does not 
react with antisera to plague capsular proteins, 
but does react with specific rabbit antitoxin as 
well as with hyperimmune horse sera against the 
whole plague bacillus. 


1592. Immunochemical studies on human 
plasma lipoproteins. FREDERICK ALADJEM 
AND Miriam LIEBERMAN (introduced by K. F. 
Meyer). Donner Lab., Div. of Med. Physics, 
Univ. of California, Berkeley. 

Using an ultracentrifugal method (LinpGREN, 
Exuiotr anp Gorman, J. Phys. & Colloid Chem. 
55: 80, 1951) human plasma lipoproteins of hy- 
drated densities 1.03-1.04 (S6) and 1.015-1.03 
(S13) were isolated. Rabbits immunized against 
these fractions were bled after a 2-month course of 
injections and after one further injection 3 months 
following the last bleeding. The antisera were 
partially purified (J. Immunol. 69: 117, 1952). 
Qualitative absorption tests indicated that either 
antigen can absorb all the precipitating antibodies 
from both the homologous and the heterologous 
antisera or antiserum fractions of both bleedings. 
In the corresponding quantitative precipitin tests, 
however, considerable differences were found be- 
tween the different antigens and antisera in the 
total amount of antibody precipitated and in the 
amount of antigen necessary to reach equivalence 
and antigen excess inhibition. The data will be 
presented. Cholesterol determinations done on the 
precipitates and supernatants of the homologous 
and heterologous systems of both antigens showed 
that all of the antigen added was precipitated 
throughout the region of antibody excess. Data 
indicating certain immunochemical similarities 
and differences between low density lipoproteins 
(Si and S13) and high density lipoproteins (hy- 
drated densities 1.075 and 1.145) will be presented. 


1593. Production in chickens of agglutinating 
and precipitating antisera to blood group 
O substance. Harotp BAER, JOAN BRINGAZE 
AND Mary McNamee (introduced by Morris 
F. SHarrer). Dept. of Microbiology, Tulane 
Univ. School of Medicine, New Orleans, La. 
Substances showing blood group O activity were 

isolated from 2 human pseudomucinous ovarian 

cyst fluids. Upon injection into chickens ag- 
glutinating and precipitating antisera were pro- 
duced. The antiserum to one of these substances 
agglutinated cells of groups A; and O while anti- 
serum to the other regularly agglutinated cells 
of group O and Az but not those of A: or A,B. 
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Purified AB substance from a human pseudo- 
mucinous ovarian cyst fluid was added to the latter 
antiserum to neutralize the natural human red 
cell agglutinins and the serum was then tested 
against 587 random samples of blood. The results 
agree well with the values that should be obtained 
for an anti-O serum. This serum precipitated with 
the homologous O substance and showed a low 
degree of cross precipitation with AB substance. 
The AB substance could not remove the O ag- 
glutinins. (Aided by a grant from Natl. Insts. of 
Health, PHS.) 


1594. Variables in a virus neutralization test. 
Newcastle disease in the chick embryo. 
F. Bane ann M. Foarp Depts. of Medicine and 
Parasitology, Johns Hopkins Med. Insts., Balti- 
more, Md. 

Neutralization of NDV by antisera (heated to 
56°C for 30 min.) is ideal for study since this 
system fulfills the following criteria. The virus 
is stable at 37°C, infection of the embryo is pro- 
duced by few virus particles, and a good titer of 
antibodies is present in the recovering chicken. 
Incubation of virus and antiserum at 37°C for 2 
hr. did not increase the amount of virus neu- 
tralized by serum from chickens recovering from 
active infections. Similar incubation of virus- 
antiserum mixtures did increase the amount of 
virus neutralized by rabbit or human antiserum. 
Sera from chickens immunized by the injection 
of an aged saline suspension of virus which was 
then inactivated by formalin behaved as the mam- 
malian antiserum. Incubation for 2 hr. at 37°C 
increased the amount of virus neutralized by 100 
or more LDs. Sera from chickens inoculated with 
freshly harvested and inactivated virus showed 
only a slight effect of incubation. Thus a com- 
pletely homologous system of chicken sera, em- 
bryo derived virus, and chicken embryos showed 
different effects dependent upon the method of 
preparing the antigen. It is possible that neu- 
tralization of virus infectivity is one method of 
measuring several antibodies. 


1595. Abnormal capsular transformation in 
pneumococci. Sam M. BEIseR AND Roun D. 
Horcuxiss.* Dept. of Microbiology, College of 
Physicians and Surgeons, Columbia Univ., and 
Labs. of Rockefeller Inst. for Med. Research, New 
York City. 

Capsular transformation in pneumococci medi 
ated by. deoxyribonucleic acid (DNA) usually 
follows a predictable course, producing, from 
rough strains, encapsulated organisms of the typ« 
from which the DNA was obtained. DNA from 
a typical mucoid strain has always been found tc 
transform rough cells to a fully encapsulated state, 
although DNA from strains intermediate between 
rough and smooth may conyert another inter- 
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mediate strain to the typically mucoid organism 
(Taytor, H. E., J. Exper. Med. 89: 399, 1949). We 
have found that a DNA preparation (TP-62) from 
a fully encapsulated Type III strain, acting upon 
certain R strains, could occasionally give rise to 
less fully encapsulated organisms. The abnormal 
forms (any colony not typically mucoid) were 
first recognized by their granular, semi-diffuse 
growth in liquid cultures containing anti-R serum 
associated with a colonial morphology approxi- 
mating that of the rough forms. Further studies 
indicated that these abnormal forms were of at 
least 2 serologic types: 1) an intermediate Type 
III, and 2) a specific type neither III (correspond- 
ing to the DNA), nor II (from which the R strain 
was derived). Both types of abnormal strains and 
a typically-mucoid type III have been obtained 
following the exposure of a single R strain to 
TP-62. 


1596. Plaque formation in tissue culture by 
a member of the herpes-B virus group. 
Francis L. Buack* anp JosePpH L. MELNICK. 
Section of Preventive Medicine, Yale Univ., 
New Haven, Conn. 

A member of the herpes-B virus group (referred 
to here as ‘herpes-B’), isolated from a rhesus mon- 
key in 1951, has been adapted to growth in tissue 
culture on sheets of monkey kidney epithelial 
cells. It caused in these cultures a distinctive de- 
generation with the formation of giant multinu- 
cleate cells. Foci of infection appeared 12-24 hr. 
after inoculation with herpes-B virus and re- 
mained localized for about 48 hr. without solid 
overlay. During this period they expanded steadily 
forming distinct plaques, the number of which was 
proportional to the concentration of the inoculum. 
About 60 hr. after inoculation many new plaques 
began to appear which soon became confluent. 
When immune serum was added to the system 
1-6 hr. after the inoculum, secondary plaques did 
not appear but the primary ones continued to 
spread until they involved the whole cell sheet. 
It is postulated that herpcs-B virus can infect 
cells either by passing directly from cell to ad- 
jacent cell or, after release from the original host 
cell, by passing through the surrounding fluid. 
When immune serum was added, only the second 
route was blocked. These routes of spread of 
herpes-B virus in tissue culture may be analogous 
to those involved in primary infections and sub- 
sequent local eruptions of herpes simplex virus in 
man. 


1597. Studies of toxin of Clostridium botu- 
linum toxin: production of Cl botulinum 
type C. Danrex A. Bororr aNnD HELEN DALE 
CaBEEN*. Thudichum Psychiatric Research Lab., 
Galesburg State Research Hosp., Galesburg, IIl. 
Cl. botulinum type C was grown in cellophane 
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bags immersed into corn steep liquor medium 
according to Sterne methods (Sterne, M., L. M. 
WeEnzEL, J. Immunol. 65: 175, 1950). Aliquots were 
obtained daily. Organisms removed by centrifu- 
gation and resuspended to the original volume in 
saline. Toxicity measurements were performed on 
mice both with organisms suspension and the clear 
supernate. Nitrogen content of both was de- 
termined by the micro-Kjeldahl method. It was 
established that although the peak of growth was 
reached after 24 hr. of incubation at 37°C the 
maximum concentration of toxin was not reached 
until 8 days later. Only when a considerable de- 
gree of autolysis was observed in the culture did 
toxin appear in the supernate in appreciable 
quantity. The rise in N content of the supernate 
paralleled the rise in the toxin concentration. 
This rise in amount of N could also be correlated 
with the decrease in N content found in the suspen- 
sions of organisms. The total toxin content of the 
supernate as compared to the total toxin obtained 
from organisms, extracted by methods reported 
by us in a previous publication (Bororr, D. A., 
etal. J. Immunol. 68: 503, 1952), also tends to show 
that more toxin can be obtained from the organ- 
isms than appears in the supernate even on pro- 
longed incubation. The above results tend to 
support the observation that toxin of Cl. botu- 
linum is an integral part of the organisms. 


1598. Direct nesslerization of urine and blood 
filtrates. JoserH H. BouTWELL, JR. (introduced 
by Earu H. Spautpine). Dept. of Physiological 
Chemistry, Temple Univ. School of Medicine, 
Philadelphia, Pa. 

Direct nesslerization of blood filtrates, without 
distillation, as in the determination of blood urea, 
by the usual methods, is followed by relatively 
prompt appearance of turbidity. This phenomenon 
seems to be due to the reduction of mercuric to 
mercurous compounds by creatine, creatinine, 
uric acid, glucose, ergothioneine, etc., present in 
the blood filtrate and to a lesser extent in diluted 
urine specimens. It will be shown that, by the 
addition of iodine to the solution to be nesslerized, 
or by the separate use of iodinated stock Nessler’s 
solution and the subsequent addition of alkali, 
this effect of the reducing agents is inhibited or 
prevented entirely. Recovery experiments and 
a comparison between the new and old methods of 
nesslerization and with in vacuo distillates will be 
presented. The protective reaction is apparently 
stoichiometric. Iodine can be replaced by bromine 
water, or by sodium hypochlorite, but not by 
chlorine water. None of these is as effective as 
iodine in amounts not themselves producing a 
turbidity. Iodine is not nearly as effective when 
added to the alkalinized Nessler’s solution. A 
possible mode of action will be suggested. 
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1599. Effect of gamma globulin on subclinical 
infection in familial associates of polio- 
myelitis cases. GorpON C. BROWN AND ALAN 
S. Rasson*. Dept. of Epidemiology, Virus Lab., 
School of Public Health, Univ. of Michigan, Ann 
Arbor. 

Specimens of blood, throat swabs, and stools 
were obtained from 134 individuals in 29 families 
of cases diagnosed as poliomyelitis. Bloods were 
taken prior to the administration of gamma globu- 
lin and 6 wk. later to determine changes in anti- 
body levels. Throat swabs and stool specimens 
were collected within 3 days of onset of the index 
case. Stools were taken again 1 and 2 wk. later. 
These specimens were titrated directly in tissue 
cultures of Hela cells to determine quantitatively 
the amount of virus present at intervals following 
gamma globulin. Eleven index cases, all non- 
paralytic, were negative for virus which was re- 
covered from only 4 of 64 persons in their families. 
Virus was recovered from 15 of the remaining 18 
index cases. Twenty-nine of 70 individuals in 
their families had subclinical infection at the time 
of the first collection. In many of these, virus was 
present in titers as high as 10. Most of them re- 
tained virus at the time of the 2nd and 3rd collec- 
tions with no decrease in titer; 9 having low titers 
at first became negative for virus, but 5 who were 
originally negative developed subclinical infection 
with high titered virus although the gamma 
globulin had been administered over a week be- 
fore. From these data it would appear that sub- 
clinical infections, when present at the time of 
inoculation, were usually not affected by gamma 
globulin nor were they necessarily prevented from 
developing during the week after its administra- 
tion. 


1600. Activation of serum protease by specific 
antigens and by anaphylactoid agents. 
KENNETH L. BuRDON AND Rurus K. GuTHrRiz.* 
Dept. of Microbiology, Baylor Univ. College of 
Medicine, Houston, Texas. 

Discovery that mixture with powdered Versene 
eliminates the antiproteolytic capacity of serum 
permitted the accurate titration of serum protease 
in a system entirely free of inhibitor. Measure- 
ment of proteolytic activity was carried out by an 
improved form of our rennin digestion test. Earlier 
observations indicating that all normal sera 
contain, in addition to a quantity of inactive 
precursor (plasminogen), a certain amount of 
enzyme (plasmin) in chemically active form, 
which causes demonstrable proteolysis immedi- 
ately after inhibitor is removed, were confirmed. 
This initial protease titer was significantly in- 
creased when substances were added in vitro 
capable of converting the plasminogen present 
to more active plasmin. Study of the activation 
phenomenon under precisely controlled conditions 
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showed that an immediate activation occurs 
regularly in rabbit precipitating antisera (without 
preservative) upon addition of minute amounts 
of specific antigens, and in normal rabbit, guinea 
pig and human sera after addition of appropriate 
amounts of anaphylactoid agents, such as pep- 
tones. The action of peptones on plasminogen 
appeared to be direct and_ stoiechiometric. 
Antigens and peptones activated plasminogen 
whether they were added to the whole serum, or 
to a 1:25 dilution, before or after the specimens 
were heated at 56°C for 30 min., and whether 
they were introduced before or after the protease- 
inhibitor was removed by Versene treatment. 
Conversion to active enzyme was thus shown to 
be independent of the presence of natural protease 
inhibitor, and the results with heated sera indi- 
cated that participation of a complement-like 
factor is not necessary. 


1601. Specific interaction of antibody with 
homologous haptens. Mary E. CarstEen* 
AND Herman N. Ersen. Inst. of Industrial 
Medicine, New York Univ. Post Graduate Med. 
School, New York City. 

The specific interaction of antibody with homol- 
ogous haptens of low molecular weight frequently 
results in the formation of soluble complexes. 
In the present investigation the interaction of 
2,4-dinitroaniline and e-N-dinitrophenyl (DNP) 
lysine with rabbit antibody specific for DNP- 
bovine gamma globulin was studied by the method 
of equilibrium dialysis. The immunizing antigen 
was DNP-bovine gamma globulin in which dini- 
trophenyl groups were combined with free amino 
groups, principally those of the lysine side chains. 
Antibody was concentrated by ammonium sulfate 
precipitation of the globulins from the antisera. 
In the globulin solutions studied the total protein 
concentration was 2% of which 9.8% was antibody 
specific for the DNP group as determined by 
quantitative precipitin tests. Equilibrium dialysis 
was carried out in 0.15 m NaCl, 0.05 m phosphate 
buffer, pH 7.4. Binding curves for both hapten: 
will be shown and thermodynamic data will b« 
presented. The hapten in which the determinan: 
group is combined with amino acid in the sam: 
way as in the immunizing antigen, namely e-N 
DNP-lysine, is more strongly bound than the 
simple hapten, 2,4-dinitroaniline. The antibody 
which is specifically precipitable by the immuniz- 
ing antigen has two binding sites and an intrinsic 
association constant of 2.8 X 10° for e-N-DNI- 
lysine at 5° C., corresponding to AF° = —6.8 kca.. 
per mole hapten. (Grants from the United States 
Public Health Service and the Standard Oil Con.- 
pany, N. J., are gratefully acknowledged.) 


1602. Use of detergents in the identification 
of a non-elementary body form of meningo- 
pneumonitis virus. T. T. Crocker (intro- 
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duced by Ernest Jawetz). Univ. of California 

School of Medicine, and George Williams Hooper 

Fndn., San Francisco. 

Golub noted distinctive large particles in 
electron micrographs of suspensions from chorio- 
allantoic (CA) membranes of chick embryos 
inoculated with psittacosis virus. These particles 
were tentatively identified as ‘growth forms’ but 
final evidence that they were viral structures was 
lacking since they resembled electron micrographs 
of mitochondrial fragments. Because these par- 
ticles were numerous in ‘purified’ suspensions of 
meningopneumonitis virus, it was urgent that 
they be identified either as viral in origin, or as 
cellular contaminants. Observations of other 
workers suggested that some cytoplasmic ma- 
terials might be lysed or morphologically altered 
by detergents which would not harm viral struc- 
tures. Crude suspensions of virus particles and 
host cell contaminants. from infected allantoic 
fluid were titered for infectivity and sedimented 
to pack the virus. The pellets were treated with 
2% Na desoxycholate or 1 to 2% digitonin in 


.25M-sucrose. A second centrifugation provided. 


pellets possessing total infectivity but only 50% 
of the original mass. Homogenates of normal CA 
membranes were similarly treated. Electron 
micrographs indicated that only elementary 
bodies and ‘growth forms’ remained in suspensions 
from infected allantoic fluid, while no particles 
of similar morphology were observed in control 
preparations. Analytical centrifugation revealed 
a boundary to which infectivity was related in 
virus suspensions but failed to reveal similar 
boundaries in control suspensions. This evidence 
identifies the large particles, or ‘growth forms,’ 
as viral structures. 


1603. Cytopathogenic effect of Coxsackie 
viruses in human epithelial cell cultures. 
RicuHarp L. CrowE.i* and JEROME T. SyvER- 
Ton. Dept. of Bacteriology and Immunology 
Univ. of Minnesota, Minneapolis. 

Strains representative of 16 antigenically 
distinct types of C virus were studied to observe 
the effect of each virus upon a stable strain of 
human epithelial cell (HeLa, Gey). This cell 
strain has been kept in our laboratory in continu- 
ous culture on glass since 1952. Of the 16 immuno- 
logic types of C virus, 3 proved cytopathogenic 
for strain HeLa cells with result in from 1-4 days 
in rapid total destruction and multiplication of 
the virus. Cytopathologic effects were observed 
for 3 strains of Dalldorf’s B-3 (inclusive of Mel- 
nick’s ‘Nancy’), Conn. -5 (Dalldorf, B-1), and 
Melnick’s Texas -14. The rapidly progressive 
destruction of HeLa cells was essentially similar 
to cellular destruction from poliomyelitis infec- 
tion. Evidence for the multiplication of each 
cytopathogenic type resulted from growth curves 
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and from the cumulative log of dilution for from 
10, or more successive serial transfers. Cellular 
destruction by each cytopathogenic strain of C 
virus, whether harvested before or after serial 
tissue culture passage, was inhibited by homo- 
typic C virus antibody; it was not affected by 
antipoliomyelitic antibody of Types 1, 2, or 3. 
Since our failure to demonstrate cytopathogen- 
icity for viruses of the other Coxsackie types may 
reflect strain variation, these studies are being 
continued. 


1604. Study of the prevention of influenza 
by group vaccination. Frep M. DAVENPoRT, 
ALBERT V. HENNESSY* AND THOMAS FRANCIs, 
Jr. Dept. of Epidemiology, Virus Lab., School 
of Public Health, Univ. of Michigan, Ann Arbor. 
The protective effect of influenza virus vaccines 

is usually measured in a population which in- 

cludes non-vaccinated individuals. The rate of 
infection in the unvaccinated fraction of that 
population serves as an index of the immediate 

risk of influenza. However, the presence of a 

large proportion of susceptibles in a group may 

permit infection to be established within that 
population. In these circumstances the full 
efficiency of immunization is not utilized. On the 

other hand, vaccination of all individuals in a 

group provides maximal protection, since the 

proportion of susceptible individuals is thereby 
reduced to a minimum. In the present study the 
incidence of influenza in totally vaccinated and 
unvaccinated populations was compared. Samp- 
son Air Force Base provided excellent facilities 
for this purpose. Recruits arriving at Sampson 
were assigned alternately to either of 2 training 
units. The training units were separated geo- 
graphically, and contact between them was 
minimized. All of the recruits in 1 unit received 
influenza virus vaccine on the 2nd or 3rd day of 
processing. The other unit served as a control. 

The vaccine employed contained 700 CCA units/ 

ml of equal parts of the FM1, Cuppett, and Lee 

strains of virus. An outbreak of influenza A-prime 

began at Sampson early in January 1953. Vac- 
cination caused an excellent rise in antibody 
against the strain of virus isolated locally during 
the epidemic. The plan of immunization and the 
vaccines used gave a high degree of protection. 


1605. Non-specific anamnestic responses to 
serum protein antigens in rabbits. FRANK 
J. Drxon anp Paut H. Maurer. Dept. of 
Pathology, Univ. of Pittsburgh School of Medicine, 
Pittsburth, Pa. 

Rabbits immunized with I" labelled bovine 
serum albumin (I*BSA) and later injected with 
I'31 labelled human serum allumin (I*HSA) 
made an anamnestic-type response to I*HSA on 
their first exposure and also had a simultaneous 
increase in their circulating anti-BSA antibody. 
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I*BSA was given in a single intravenous injection, 
25 mg/kg, and 21 days later when the serum con- 
centration of anti-BSA was falling I*HSA was 
given intravenously, 25 mg/kg. The rate of elimi- 
nation of I*HSA from the circulation was much 
more rapid than that during the usual primary 
response to I*HSA and approached the rate of 
antigen elimination seen following the second 
of two I*HSA injections. Anti-HSA concentrations 
in the serum were definitely higher than those 
which usually develop during a primary response. 
In addition to this accelerated and increased 
anti-HSA response in all rabbits to the injection 
of I*HSA, the serum concentration of anti-BSA, 
as determined by quantitative immunochemical 
methods, also increased in most of the rabbits. 
The entire increase in anti-BSA antibody could 
not be accounted for on the basis of a cross reac- 
tion between the BSA and anti-HSA and therefore 
appeared to be an increase in an antibody called 
forth by a non-specific antigen (HSA) having 
some units similar to the specific antigen (BSA). 
The results of similar experiments using bovine 
gamma globulin and human gamma globulin as 
antigens and experiments using human albumin 
and canine gamma globulin as antigen will also 
be reported. (Supported by Atomic Energy Com- 
mission contract No. AT(30-1)-1205.) 


1606. Influence of whole body irradiation on 
intracellular digestion by mouse phago- 
cytes. Davin M. Donaupson*, STANLEY 
Marcus anp Ko Ko Gy1*. Dept. of Bacteriology, 
Univ. of Utah College of Medicine, Salt Lake 
City. 

Peritoneal exudation was induced in mice by 
injecting 0.5 ml of a saline solution of (0.01%) 
glycogen; 36 hr. later washed chicken erythrocytes 
were injected intraperitoneally. Smears of peri- 
toneal exudate collected 2, 4, 6, and 8 hr. later 
were prepared and stained with Wright’s stain. 
Phagocytic cells and the number of phagocytosed 
erythrocytes were counted. Following the inges- 
tion of the nucleated chicken erythrocyte by the 
phagocyte the most marked change is the disin- 
tegration of the erythrocyte nuclear chromatin. 
The erythrocyte cytoplasm remains in the phago- 
cyte after the nucleus has disappeared. Since the 
non-ingested chicken erythrocytes in the peri- 
toneal exudate are not morphologically altered, 
it is assumed that this breakdown of nuclear 
material is due to intracellular digestion. The 
number of erythrocytes showing partial or com- 
plete digestion of the nucleus was compared with 
the total number of phagocytosed erythrocytes 
in both normal and x-irradiated mice. Although 
the number of phagocytosed erythrocytes per 
phagocyte was unaltered, the rate of disintegra- 
tion of the nuclear material was significantly 
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inhibited with doses as low as 350 r (LD0/30 days) 
of whole body x-irradiation. The data will be 
discussed in relation to phagocytic function fol- 
lowing irradiation injury. 


1607. Typhoid fever in chimpanzees infected 
orally with Salmonella typhosa. GEOFFREY 
EpsaLtL, SipNEy Gatnes*, Maurice Lanpy 
AND WILLIAM D. Ticertt*. Army Med. Service 
Graduate School, Washington, D.C. 

Recently a critical re-evaluation of anti- 
typhoid immunization has been undertaken. 
Customarily, laboratory testing of typhoid vac- 
cines has been performed in mice. However, 
because of the complete dissimilarity between 
typhoid fever in humans and Salmonella typhosa 
infection in mice, it was felt that this study might 
best be undertaken in chimpanzees, the animal 
in which Metchnikoff and Besredka had appar- 
ently produced a typhoid-like infection 40 years 
ago. Young chimpanzees were each fed a banana 
injected with a predetermined quantity of a 5-6 
hour culture of S. typhosa Ty2. The course of 
infection was followed by stool cultures, rectal 
temperatures, blood cultures, and close observa- 
tion for alterations in appetite or general de- 
meanor. Stool cultures were generally positive 
within 24 hr. after feeding the bananas, thus 
assuring that each animal was exposed to viable 
typhoid bacilli throughout its gastro-intestinal 
tract. An incubation period of from 4-6 days 
elapsed before temperatures increased or positive 
blood cultures were obtained. With the advent of 
bacteremia, temperatures began to rise, reaching 
maxima of 3-5.7° F above normal. Intermittently 
positive stool and blood cultures were obtained 
during the course of infection. Anorexia, lethargy, 
constipation and dehydration of varying degree 
and duration were usually observed during the 
febrile periods. Specific antibodies were found 
in the sera of all animals after the 6th day post- 
infection. Subsidence of symptoms occurred 
within 2 wk after infection. On autopsy, gross 
findings ranged from characteristic changes in- 
cluding enlarged Peyer’s patches, to absence of 
apparent tissue alteration. Details of these experi- 
ments, and results of similar studies in immunized 
and recovered animals will be reported. 


1608. Tissue electrolyte changes in anaphy- 
lactic shock: Effects of cortisone, ACTH. 
ACE and DCA. Juia M. Ernsinper,* Cari T 
NELSON AND CHARLES L. Fox, Jr. Dept. © 
Dermatology, Columbia Univ. College of Physi 
cians and Surgeons and Dept. of Surgery, Flowe 
and Fifth Ave. Hosps., New York City. 
Anaphylactic shock in sensitized mice can b 

prevented by the administration of cortisone. 

The pronounced alterations in tissue electrolyt: 

and water levels occurring in mice during ana 








Mar 


phy] 
prot 
prev 
lyte 

skin 
and 

mon 
give! 
from 
caus 
valu 
This 
One 

fatal 
DCA 
and 

ACE 
appr 
effect 
Prote 
not s 
blooc 
the h 
and y 


1609. 
jug 
BE 
TAl 
Ne 
Yor 
Pre 
sugge 
respo. 
requil 
occur: 
were 
for eli 
butior 
form 7 
raphy 
autog 
labelle 
expost 
tions 
involv 
had b 
sively 
with a 
Both | 
followi 
gens t 
in epid 
this la, 
conjug 
the epi 
ity of 
allergic 
old, or 











March 1954 


phylactic shock are not observed in the cortisone- 
protected animals. ACTH, ACE and DCA do not 
prevent anaphylaxis in sensitized mice. Electro- 
lyte and water values were determined for muscle, 
skin, viscera, bone and whole leg of sensitized 
and unsensitized mice treated with these hor- 
mones. One injection (2.5-3.0 mg) of cortisone 
given 18-24 hr before challenge prevented death 
from anaphylaxis in all instances. Cortisone 
caused a marked fall in electrolyte and water 
values in the tissues studied (except bone Na). 
This effect was maximum 24 hr. after treatment. 
One injection (2.56 mg) of DCA increased the 
fatality rate of sensitized mice exposed to antigen. 
DCA treatment resulted in elevated tissue Na 
and Cl levels and slightly decreased K values. 
ACE and ACTH did not affect fatality rates 
appreciably and were also without characteristic 
effect on tissue electrolyte and water composition. 
Protection from anaphylaxis by cortisone does 
not seem to be related to its effect on circulating 
blood volume but does seem to be correlated with 
the hormone’s ability to lower tissue electrolyte 
and water values. 


1609. Localization of allergen-protein con- 
jugates in skin. Herman N. Etsen, Kuiza- 
BETH A. BYRNE*, SIDNEY BELMAN*, AND MILTON 
TABACHNICK*. Inst. of Industrial Medicine, 
New York Univ. Post Grad. Med. School, New 
York City. 

Previously (J. Exper. Med. 98: 553, 1953) it was 
suggested that in eliciting delayed allergic skin 
responses with certain 2,4-dinitrobenzenes the 
required reactions of allergens with proteins 
occurs in epidermis. In the present work allergens 
were applied to skin in the manner customary 
for elicitation of these responses, and the distri- 
bution of dinitrophenyl (DNP)-proteins which 
form in vivo was studied by means of radioautog- 
raphy and specific staining reactions. Radio- 
autography involved skin applications of C*- 
labelled 2,4-dinitrochlorbenzene and subsequent 
exposure of nuclear track p!ates to paraffin sec- 
tions of skin biopsies. The staining procedure 
involved submitting paraffin sections of skin that 
had been treated in vivo with allergens, succes- 
sively to reduction, diazotization and coupling 
with any of several aromatic phenols and amines. 
Both procedures demonstrate that for 1-3 days 
following skin applications of the primary aller- 
gens the DNP-protein conjugates are localized 
in epidermis, and are diffusely distributed through 
this layer. Four days after application, however, 
conjugates are concentrated in the outer half of 
the epidermis. In parallel experiments the capac- 
ity of variously aged skin applications to elicit 
allergic lesions was studied. Applications 4 days 
old, or older, were ineffectual. It seems, there- 
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fore, that the conjugates localized in basal layers 
of epidermis are concerned with elicitation of the 
responses studied. The resuits provide a histo- 
chemical basis for the characteristic epidermal 
lesion of allergic contact dermatitis. (Grants 
from the United States Public Health Service 
and the Standard Oil Company, N. J., are grate- 
fully acknowledged.) 


1610. Chemical reactivation of ultraviolet 
irradiated bacteria. Soton A. ELLISON, 
BERNARD F. ERLANGER, AND PETER Z. ALLEN 
(introduced by Harry M. Rose). Dept. of 
Microbiology, College of Physicians and Surgeons, 
Columbia Univ., New York City. 

It is well established that the lethal and the 
mutagenic effects of ultraviolet irradiation can 
be reversed by visible light in the near-ultraviolet 
range (KELNER, A., J. Bact. 58: 511, 1949; New- 
coMBE, H. B. and H. A. WuiTeHeap, J. Bact. 61: 
243, 1951). We have noted that plating in nutrient 
agar containing sodium acetate reverses the 
lethal effect of ultraviolet irradiation (2540 A) 
upon a strain of E. coli (EF. coli B). The proportion 
of cells affected varies directly with the acetate 
concentration and reaches its maximum at 2.5 
to 3% acetate, at which concentration 50-75% 
of the inactivated organisms are reactivated. 
This procedure does not reverse mutagenesis, 
measured as the change to streptomycin resistance 
following irradiation. Neither the lethal nor the 
mutagenic effects of ultraviolet light upon an 
ultraviolet resistant strain derived from E. coli B 
could be reversed by acetate. These studies have 
been extended to other species. 


1611. Production of the envelope and ‘guinea 
pig’ antigens and toxin of Pasteurella 
pestis in a non-protein liquid medium. 
ELuis ENGLESBERG AND JUDITH B. LEvy (intro- 
duced by K. F. Meyer). George Williams 
Hooper Fndn., Univ. of California, San Fran- 
cisco. 

A casein hydrolysate mineral glucose medium 
and cultural conditions have been developed for 
the growth of Pasteurella pestis, strain A1122 
(avirulent) for optimum soluble antigen produc- 
tion. Growth, at 37 C, reaches a maximum on 
the 8rd day of incubation and is followed by 
massive cell lysis, which ceases by the 6th day. 
The envelop antigen (Fraction I) is released into 
the medium during growth, and a maximum con- 
centration of 1.0-1.4 mg/ml of supernatant is 
produced by the 3rd day. Other antigen(s) appear 
during the lytic period, while small amounts of 
toxin are released during both growth and lysis. 
The soluble plague antigen complex is highly 
immunogenic for mice as well as guinea pigs 
(mouse, P.D.s9 = 1-2 ug; guinea pig, P.D.so = 
approx. 50 wg). It appears that the cultural con- 
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ditions employed have succeeded in bringing into 
solution large quantities of the ‘guinea pig’ 
antigen, which has previously been considered 
as part of the ‘water insoluble’ portion of the 
plague bacillus (Fraction I fails to protect guinea 
pigs, and water extracts of P. pestis protect 
only in mg quantities) (J. Immunol. 68: 131, 
1952). By growing a toxigenic, avirulent, strain 
of P. pestis (E.V.76) at 30 C it has also been 
possible to produce potent toxin preparations 
(1.4-1.8 wg = 1 mouse LDsgo) with yields of 0.85 
g (av.)/liter of medium. 


1612. Localization of tobacco mosaic virus 
in mouse liver. JoHN O. Erickson, Dorotuy 
M. ARMEN* AND Raymonp L. Lipsy. Radioiso- 
tope Unit, Med. Research Service, V. A. Center, 
and Dept. of Radiology, UCLA School of Medicine, 
Los Angeles. 

From largely indirect evidence intravenously 
injected soluble antigens appear to be taken up 
by various cells and within cells by the mito- 
chondria, microsomes and nuclei. Confirmation 
of such distribution patterns by independent 
methods is desirable. We have approached the 
problem by using an antigen, tobacco mosaic 
virus (TMV), compatible with the methods of 
electron microscopy. In exploratory experiments 
intravenously injected carbon particles and 
Thorotrast were readily observed in the Kuppfer 
cells found in osmic acid fixed, methacrylate 
embedded sections of mouse liver. Two hours 
after intravenous injection of 2 mg of TMV 
aggregates of the characteristic rods were ob- 
served in the Kuppfer cells. Similar aggregates of 
TMV were also found in vacuoles of hepatic cells. 
We have thus far failed to find TMV associated 
with any of the intracellular components of any 
cells. When sections of isolated mitochondria 
were examined we likewise failed thus far to detect 
the familiar rods of TMV in the electron micro- 
scope. The time of 2 hr was chosen because it is 
the optimum uptake interval for P® labelled 
TMV by mitochondria when measured by radio- 
activity. Since none of these fractions carry down 
appreciable radioactivity when labelled TMV 
is added to a homogenate the uptake of TMV is 
assumed to be real, although as yet urconfirmed 
by these experiments. It is conceivable that in 
this time interval the enzyme systems of mito- 
chondria have already degraded TMV beyond 
microscopic indentification. 


1613. Electrophoretic boundary disturbances 
as a test for antigens and precipitating 
antibodies. RicHarp 8. Farr*, Dan H. Camp- 
BELL AND JEROME VinoGRAD*. Naval Med. 
Research Inst., Bethesda, Md., and Gates and 
Crellin Labs. of Chemistry, California Inst. of 
Technology, Pasadena. 
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When antigen is present in the buffer and anti- 
body in the protein solution of a boundary elec- 
trophoresis analysis, a boundary disturbance 
will develop as soon as components begin to sepa- 
rate. The disturbance may develop in the ascend- 
ing and/or descending limb depending upon 
whether the antigen migrates slower, faster, or 
at the same rate as the antibody component. 
Two boundary disturbances may occur; the one 
as a result of an antigen-antibody reaction and 
the other which is the common £ disturbance in 
the descending boundary of serums. Studies so 
far with rabbit antiserum show that specific 
disturbances always involve the gamma globulin 
component. Antigens studied have been bovine 
serum albumin, SSS II, a Boivin-type antigen 
from E. coli and bovine serum globulin. The £. 
coli antigen differs from the others in that it 
gives a gamma disturbance with normal serum 
which suggests that such antibodies normally 
occur in serum. Disturbances have been obtained 
with antigen concentration of 1-100 ug/ml of 
barbital buffer at pH 8.6 and w = 0.1. The use of 
electrophoretic boundary disturbances to detect 
antigen-antibody reactions has equal or greater 
sensitivity than the ring test, identifies the serum 
components involved in the specific reaction, and 
provides a permanent photographic record. It 
was also of interest that the descending 6 disturb- 
ance of serum could be eliminated by adding a 
small amount of serum or serum albumin to the 
buffer. 


1614. Simple in vitro method for measuring 
antibodies in serum of hayfever patients. 
RicnHarp J. FEINBERG* AND JOHN A. FLICK. 
Dept. of Microbiology, School of Medicine, 
Univ. of Pennsylvania, Philadelphia. 

The tannic acid technic of Boyden (J. Exper. 
Med. 93: 107, 1951) was used to adsorb timothy 
pollen extract to human group O Rh-negative 
erythrocytes. The treated red cells were added to 
serial dilutions of serum from timothy sensitive 
hayfever patients. Rabbit anti-timothy serum 
was similarly titrated. Both timothy-treated and 
-untreated patients were studied. Rabbit im- 
mune serum agglutinated the treated red cells to 
a titer of 1:2560 but failed to agglutinate untreatec' 
red cells. The rabbit serum also gave a precipita 
tion reaction with timothy antigen solution. 
Human sera gave variable results in this test. 
The highest titers were found in treated patient: 
(1:640-1:1280), although some had little or no 
titer. Some untreated persons had low titers 0! 
antibody while others had none. The data sugges’ 
that the technic measures the blocking or uni 
valent antibody in human sera. The reaction may 
be analogous to a trypsinated red cell-type reac. 
tion since the treated red cells appear unstable i 
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saline suspension. This is suggested by the ob- 
servation that red cells treated with slight excess 
tannic acid will agglutinate in saline. (Supported 
by a Public Health Service Grant.) 


1615. Detection of non-precipitating anti- 
bodies coexisting with precipitating anti- 
bodies using I labeled antigen. RoBERT 
FEINBERG (introduced by ELtmer L. BEeckEr). 
Immunology Div., Army Med. Service Grad. 
School, Washington, D. C. 

There has long been the need for a quantitative 
method to detect non-precipitating antibodies 
which may coexist with precipitating antibodies. 
Hyperimmune rabbit anti-bovine serum albumin 
was used in conjunction with I'*! labeled bovine 
serum albumin (BSA*) to develop such a method. 
The iodination procedure of Lutwak (Proc. 
Soc. Exper. Biol. & Med. 80:741, 1952) was followed 
and established procedures for radioactivity 
measurements used. It was found, in one serum 
pool, that not all antigen was precipitated in the 
region of antibody excess. The BSA* remaining 
in the supernatant was precipitated when reacted 
with sheep anti-rabbit globulin, indicating com- 
bination with a component of rabbit serum in the 
first reaction. The same preparation of BSA* 
was quantitatively precipitated in the zone of 
antibody excess by other rabbit anti-BSA sera. 
The relationship of the above data to non-pre- 
cipitating antibodies and to impurities detected 
in far antigen excess will be discussed. 


1616. Effects of infection with influenza virus 
and of certain environmental factors on 
the pH of allantoic fluid from chick 
embryos. A. E. FELLER AND MIcHAEL PotTeER*. 
Dept. of Microbiology School of Medicine, Univ. 
of Virginia, Charlottesville. 

Several reports in the literature have indicated 
that allantoic fluids from chick embryos infected 
with influenza virus have a higher pH than al- 
lantoic fluids from uninfected embryos. Study of 
this phenomenon has provided the following 
observations. 1) A definiie and reproducible 
difference in pH is demonstrable only when the 
embryos are inoculated with influenza virus on 
or about the 12th day of incubation. Allantoic 
fluids from embryos infected with influenza virus 
and harvested on or before the 12th day have a 
pH which does not differ from the px of similar 
fluids from embryos inoculated with sterile saline. 
A plausible explanation for these results is pro- 
vided by the observation that the px of allantoic 
fluid normally declines slowly with increasing 
age until about the 12th day when it drops sharply; 
infection with influenza virus apparently delays 
this drop in pH. 2) The px of certain allantoic 
fluids increases markedly and rather rapidly 
after being harvested and permitted to stand at 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


493 


room temperature. The pu will also increase 
even at 4°C. Thus, determination of the px of 
allantoic fluid will provide unreliable values 
unless either the fluids are harvested from live 
embryos and the px determined immediately or 
the increase in pH is prevented by other means. 
Data bearing on the mechanism of the increase 
in pH will be presented. 


1617. Further experiments on aspermato- 
genesis after intracutaneous injection of 
testicular material and adjuvants. JULES 
FreuNnD, Murray M. Lipton* anp GEORGE 
E. Tuompson.* Public Health Research Inst. of 
The City of New York, Inc., New York City. 

It has been shown that the intracutaneous 
injection of a suspension of guinea pig testis or 
spermia incorporated into a water-in-oil emulsion 
containing killed mycobacteria induces asper- 
matogenesis in guinea pigs. This process is organ- 
and also species-specific (J. Exper. Med. 97: 
711, 1953). The present report deals with the 
characterization of the fraction of testis which 
induces aspermatogenesis (antigen). It can be 
partially purified by extracting testis with acetic 
acid and precipitating the extract with ammonium 
sulfate (between 30 and 70% saturation). The 
water-soluble material is non-dialyzable and 
heat-stable (96°C. for 30 min.) and soluble in, 
and not destroyed by trichloracetic acid and 
also formamide. Intravascular injection of 40 
mg of the water-soluble material causes anaphy- 
lactic shock in guinea pigs previously prepared 
by the injection of testicular suspension and 
adjuvants. Material obtained from lamb testis 
by precipitation with ammonium sulfate does 
not induce aspermatogenesis in guinea pigs. 
Rats repeatedly injected with a suspension of 
rat testis and adjuvants containing killed myco- 
bacteria develop aspermatogenesis. 


1618. Studies on isolation of antigen and 
antibody from livers of immune rabbits. 
JustinE 8. Garvey* anp Dan H. CampBEL.. 
Div. of Chemistry and Chemical Engineering, 
California Inst. of Technology, Pasadena. 
Previous studies on the isolation of antigen 

and antibody from the liver of immune rabbits 6 

hr. after the injection of S;,; labeled antigen are 

reported in Federation Proc. 12: 443, 1953, and J. 

Immunol., in press. The present report extends 

these studies to analyses 72 hr. after the injection 

of S35 labeled antigen (hemocyanin -p-azophenyl- 
sulfonate) into immunized rabbits. Use was 
again made of acid dissociation of insoluble 
antigen-antibody complexes present in perfused 
liver homogenates. At pH 2.5 most of the antibody 
plus a small amount of antigen dissolves leaving 
most of the antigen in the residue. The antibody 
gives a normal precipitating reaction but the 
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antigen behaves as an inhibiting hapten although 
it does not dialyze through cellophane. Electro- 
phoretic studies were made of the various 
fractions. Preliminary studies indicate that 
the gamma globulin component of immune rabbit 
livers has a slightly lower mobility than a similar 
component from normal rabbits. 


1619. Spectrophotometric studies with strep- 
tolysin O. A. GILLEN,* anp H. A. FELDMAN. 
State Univ. of New York, Upstate Med. Center 
at Syracuse. 

By utilizing the spectrophotometric method of 
determining the hemolytic activity of comple- 
ment, it was found that when x was plotted against 
y/ 1-y (x represents log amount of streptolysin- 
O and y the % hemolysis) the relationship was 
linear. Linearity was also obtained by plotting 
log amount of streptolysin-O against probit % 
hemolysis. When various lots of streptolysin-O 
were tested simultaneously against the same 
erythrocytes no _ significant differences were 
observed between the slopes; the positions of the 
lines depended upon the hemolytic activity of the 
streptolysin-O. When rabbit, human and sheep 
cell suspensions were standardized to O.D. 0.500 
+ 0.005 at 550 mu and tested with the same strep- 
tolysin-O the slopes and SLuso values increased in 
that order. This was thought to be partially due 
to differences in erythrocyte numbers, which 
was supported by similar measurements of various 
concentrations of sheep cells. The optimal px 
with phosphate buffered saline was 7.0-7.2 for 
sheep cells. The destruction of streptolysin-O 
at 37°C could be minimized by the addition of 
glycerine, bovine albumin or gelatin. The optimal 
amount of glycerin was 1.25%. Greater amounts 
interfered with lysis. Additional data on the 
effects of several variables and standard curves 
for defining the SLxu,o unit will be presented. 
(Supported by a grant from the Masonic Founda- 
tion for Medical Research.) 


1620. Mode of action of ‘APM’ inhibition of 
viral lesions. Harotp S. GinsBerG. Dept. 
of Preventive Medicine, School of Medicine, 
Western Reserve Univ., Cleveland, Ohio. 
Subcutaneous injection of acid precipitable 

material obtained from culture filtrates of Achro- 

mobacter sp 134 (termed APM) suppresses forma- 
tion of pneumonia produced by viruses of influ- 
enza A (PR8) or Newcastle disease (NDV) with- 
out inhibition of viral multiplication (Groupé). 

These data appeared to support the hypothesis 

that lesions develop as a result of virus-host cell 

reactions other than viral synthesis. Investiga- 
tion of this phenomenon confirmed the studies of 

Groupé. In addition, it was demonstrated that 

APM could repress Jung lesions instigated by 

inoculation of large quantities of CAM strain of 
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influenza A virus. Inhibition of lung lesions, 
however, did not alter the formation of non- 
infectious virus, an unusual characteristic of 
multiplication of this agent in mouse lungs. 
That APM neither altered the extent of lesions 
effected by NDV in embryonated eggs nor reduced 
killing of Ehrlich ascites tumor cells by that virus 
suggested that this bacterial product migh.i alter 
host processes other than those primary reactions 
between virus and susceptible host cell. APM 
not only suppressed pneumonia initiated by 
viruses, but also inhibited lung lesions produced 
by chemical agents. Histological sections of lungs 
from mice infected with CAM virus revealed 
that although pulmonary consolidation was 
minimal when mice received daily injections of 
APM, injury of epithelial cells lining bronchi 
and bronchioles was as extensive in treated as in 
control mice. These data indicated that APM 
did not reduce damage to specific host cells by 
virus, but rather inhibited the reactions of exu- 
dation, edema and hemorrhage to this initial 
injury. 


1621. Effect of streptomycin on lymphatic 
leukemia in AKR mice. Horace Go.pir, 
BARBARA R. JEFFRIES,* SOLOMON GREEN AND 
Davin Ross*. Lab. for Exptl. Oncology, Meharry 
Med. College, Nashville, Tenn. 

In AKR mice inoculated with 250,000-1,000,000 
cells of AK4 strain of lymphatic leukemia, a 
series of 4-6 daily injections (beginning immedi- 
ately after inoculation or 48 hr. later) of dihydro- 
streptomycin (2 or 4 mg) delayed (in 3 mice 
inoculated with 250,000 cells, prevented) the death 
of these animals. The percentage of leukemic cells 
was about at the same level in the peritoneal 
exudate of treated and untreated animals, but in 
the blood it was consistently lower in treated 
mice than in controls. The effect of treatment 
was not associated with any evidence of cell de- 
struction or inhibition of cell multiplication (in 
the peritoneal exudate), but only with partia! 
inhibition of leukemic cell migration from peri 
toneal fluid into the blood. This type of inhibitio:: 
suggests some changes in cell surface which ma; 
handicap the passage of a large number of cell 
from the peritoneal cavity into the blood. it i; 
reminded that students of the mechanism 0: 
antibacterial streptomycin action (UMBREI", 
W.W.A., J. Biol. Chem. 177: 703-711, 1949) hav» 
foreseen the possibility that this antibiotic ma’ 
affect vital processes in some cells of the anim: | 
host. Treatment with penicillin and chloromyceti | 
did not influence the survival of leukemic micc, 
and aureomycin did it less consistently tha» 
streptomycin. Streptomycin treatment did no 
extend the survival of mice inoculated intraperi 
toneally with Sarcoma-37, Sarcoma-180 or Myelo 
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genous leukemia (H1498). These results do not 
anticipate any use of streptomycin in human 
leukemia 


1622. Antigenic relationships of the anatomic 
components of the canine kidney. Morris 
GoopMAN, SEYMOUR GREENSPON*, AND CECIL 
KrakowER. Dept. of Pathology, Univ. of Illinois, 
Chicago. 

Glomeruli were isolated and sonically vibrated 
in such way to obtain visceral epithelial cells and 
basement membrane. The latter included varying 
proportions of parietal capsules. A high speed 
supernatant of the vibrated glomeruli represented 
the following components: endothelial cells, 
visceral epithelial cells, and a minute amount of 
basement membrane. Tubular basement mem- 
brane was obtained by sonic vibration of the 
cortex corticis and medulla. These latter prepara- 
tions also contained connective tissue. Tubular 
epithelial cells from the renal cortex were ob- 
tained as a by-product in the preparation of 
glomeruli. Chicken antisera were produced against 
the above components. Flocculation tests were 
performed in 8% NaCl. Normal serum produced 
no flocculation with these components, but suit- 
able immune serum did. Unabsorbed sera and 
sera absorbed with the appropriate components 
were titered by the antiserum dilution procedure. 
The results indicate that glomerular visceral 
epithelial cells and tubular epithelial cells are 
closely related antigenically. Glomerular endo- 
thelial cells may have a different antigenic com- 
position. The glomerular basement membrane 
contains an antigenic complex quite distinct from 
the cellular components but which can be dis- 
sociated into at least 2 different antigenic frac- 
tions. One is held in common by tubular basement 
membrane, including its connective tissue. The 
other is specific for the glomerular basement 
membrane, and probably represents the nephro- 
toxic antigen(s). The antigenic relationships of 
these 2 fractions to varied types of connective 
tissue is under investigaticn. 


1623. Viremia in mice infected with influenza 
virus by the air-borne route. DoroTuy 
Hamre, JAson A. ApPpEL* AND CLAYTON G. 
Loosui*. Preventive Medicine Section, Dept. of 
Medicine, Univ. of Chicago, Chicago, Ill. 
Following infection in a cloud chamber with 

varying doses of aerosolized influenza virus 

(PR8), 24% of 160 mice showed a viremia as 

detected by inoculation of heparinized blood 

only into the allantoic cavity of 11-day-old chick 
embryos, and the demonstration of virus with 
hemagglutination of chick red cells, by harvested, 
infected allantoic fluids. Experiments in which 
spleens and livers as well as blood were cultured 
(taking presence of virus in these organs as evi- 
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dence of past viremia) the incidence of viremia 
was increased from 13-35%. Similar results were 
obtained using the intranasal route of inoculation. 
With present techniques no correlation could be 
found between lung titers or pathologic changes 
in the lung and the presence of virus in the blood. 
However, experiments in which virus was inocu- 
lated into the blood stream indicated that it was 
not detectable in the blood within 10 min. or in 
the spleen after 20 min. If virus entering the 
blood from infected lungs is disposed of as rapidly, 
a low incidence of detectable viremia would be 
expected; and experience with repeated sampling 
of blood from the tails of individual mice, infected 
by the air-borne route, indicated the duration of 
viremia was indeed brief. Further, by fractiona- 
tion of pooled blood from infected animals it was 
found that the virus was associated with the red 
cell fraction of the blood rather than with the 
white cells or serum, and that washing the red 
cells did not release the virus from them. 


1624. Electron microscopy of early cyto- 
plasmic changes due to influenza virus. 
Car. G. Harrorp, ALICE HAMLIN*, AND ESTHER 
ParKER*. Div. of Infectious Diseases, Dept. of 
Medicine, Washington Univ., St. Louis, Mo. 
In previously reported work, we have found 

cytoplasmic inclusion bodies in the bronchial 

epithelium of mice infected with influenza virus 
and have considered the possibility that these 
bodies might be colonies of viral particles. In 
the present investigation, this lesion has been 
studied by recently developed methods for visu- 
alizing thin tissue sections in the electron micro- 
scope. Mice were infected by inhaling aerosols of 
infected lung suspension; controls consisted of 
normal mice and mice inhaling aerosols of heat- 
killed virus or normal lung suspension. Under 
these conditions, fine details of normal cells were 
visualized and structures corresponding to the 
ergastoplasm (endoplasmic reticulum) described 
by others consisted mainly of minute circular 
formations crowded together in the cytoplasm of 
non-ciliated cells and scattered sparsely in the 
cytoplasm of ciliated cells. In the infected lung 
inclusion bodies were present in the cytoplasm 
of ciliated and non-ciliated cells and were found 
to contain many particles of approximately the 
size to be expected of influenza virus. Inclusions 
were demonstrated as early as 15 hr. after inhala- 
tion of the virus and were shown with 2 mouse- 
adapted strains as well as 1 unadapted strain of 
virus. Additional cytoplasmic changes consisting 
of curved lines and strings of circular structures 
were found before and after the appearance of 
inclusions. These formations were thought to be 
abnormal forms of ergastoplasm and suggested 
that this type of cytoplasmic constituent may 
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have a significant part in the synthesis of viral 
particles within the cell. 


1625. Further studies with transferred lymph 
node cells of rabbits. T. N. Harris, SUSANNA 
Harris* AND Miriam B. Farser.* Children’s 
Hosp. of Philadelphia and the Univ. of Pennsyl- 
vania, Philadelphia. 

In an earlier communication it was reported 
that when cells obtained from rabbit lymph nodes 
draining the site of injection of dysentery bacilli 
were transferred to fresh recipients, agglutinins 
appeared in the sera of these recipients (Federa- 
tion Proc. 10: 409, 1951). In an effort to determine 
the minimum interval between the injection of 
antigen and the collection of lymph node cells 
which would be effective in transfer it was found 
that an interval of 1 day would suffice (Federation 
Proc. 11: 470, 1952). In further work it was found 
that if donor rabbits were sacrificed as soon as 
10 min. after the injection of the antigen, the 
transfer of untreated cells from the regional 
lymph nodes was followed by the appearance of 
antibody in the recipient, whereas heated portions 
of such cell suspensions, injected into other rab- 
bits, were not effective. All recipient rabbits in 
these experiments and those described below 
received whole-body x-radiation prior to the 
transfer in order to suppress active immunization. 
In later experiments lymph node cells were ob- 
tained from rabbits which had not been injected 
with dysentery bacilli. These cells were incubated 
at 37° C in vitro with dysentery organisms, washed, 
and injected into x-radiated rabbits. Four days 
thereafter agglutinins appeared in the sera of the 
recipients. Similar findings were obtained if the 
cells from uninjected donor rabbits were incubated 
in vitro with a soluble antigenic substance which 
had been derived from dysentery organisms by 
suspending the organisms in fresh or heated 
normal rabbit serum. 


1626. Newborn pneumonitis virus (Sendai), 
II: Physical properties. Ricnarp E. Harr- 
MAN* AND W. WILBUR ACKERMANN. Dept. of 
Epidemiology, Virus Lab., School of Public 
Health, Univ. of Michigan, Ann Arbor. 
Purified preparations of the newborn pneu- 

nomitis virus have been obtained. The procedures 

for purification and some of the physical proper- 
ties of the elementary bodies will be described. 

Eleven-day-old embryonate eggs were inoculated 

with the virus via the allantoic route, incubated 

at 37°C for 48 hr., and from the chilled eggs the 
allantoic fluid was harvested. Initial concentra- 
tion was achieved by adsorption and elution from 
red cells. Several cycles of high and low speed 
centrifugation achieved further purification. 

Studies with the electron microscope and the 

ultra-centrifuge revealed that particles had been 
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isolated having diameters of the order of 200 my. 
The shape and size of the particles in any one 
sample as visualized in the electron microscope 
were found to vary from flattened spheres to rods 
depending upon the treatment prior to mounting. 
Electronmicrographs prepared by a. variety of 
mounting procedures will be shown and the 
significance of the morphological changes seen 
under varying conditions will be discussed. These 
particles appear to be the infectious elements. 


1627. Stability of an azoprotein antigen in 
vivo. Fetrx Haurowirz, Harry WALTER* AND 
Frances D. Humm*. Dept. of Chemistry, In- 
diana Univ., Bloomington. 

Experiments conducted over the past few 
years demonstrate that the radioactivity of azo- 
proteins containing S* or C in their haptens is 
incorporated in the cytoplasmic granules of liver 
and spleen cells where it can be traced for many 
months. The purpose of the present work was to 
investigate whether the deposited activity is 
still associated with the hapten or whether the 
hapten was degraded and the radioactive atom 
incorporated in body proteins. Sulfanilic acid 
containing S** was diazotized, coupled to beef 
serum gamma-globulin, and injected into rabbits. 
Four weeks later the animals were sacrificed; 
the liver protein was hydrolyzed, and cystine and 
methionine were isolated. The 2 amino acids 
contained only about 3% of the total radioactivity 
of the liver protein. Most of the activity was as- 
sociated with a fraction which on chromatography 
behaved like a dye prepared from tyrosine and 
diazotized sulfanilic acid. It is concluded that the 
determinant azophenylsulfonate groups of the 
antigen persist as such in the organism during the 
period of antibody formation. (Support of this 
work by contracts of Indiana University with the 
U. 8. Atomic Energy Commission and the Office 
of Naval Research, and by grants of the American 
Cancer Society and the Public Health Service, is 
gratefully acknowledged.) 


1628. Immunological specificities involving 
galactose. MICHAEL HEIDELBERGER AND MEL 
VILLE L. Wourram*. Dept. of Medicine, Colleg 
of Physicians and Surgeons, Columbia Univ.. 
and Dept. of Chemistry, Ohio State Univ., Co- 
lumbus. 

The presence of galactose in the specific poly - 
saccharide of Type XIV pneumococcus suggeste:! 
the possible reactivity of the galactan isolate: 
from beef lung (WoLFRAM, WEISBLAT, KARABINOS 
AND KELLER, Arch. Biochem., 14: 1, 1947) towar« 
antipneumococcus Type XIV horse serum. Quan- 
titative data on the strongly positive cross reac 
tion are given. The galactan contains galactos 
as alternate substituted and unsubstituted mem- 
bers of a chain linked 1 — 6, with galactose ar 
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substituent in position 3 of the alternate chain 
members (WOLFRAM, SUTHERLAND AND SCHLAMO- 
witz, J. Am. Chem. Soc., 74: 4883, 1952). Further 
insight into the chemical basis for the cross reac- 
tion was gained when tamarind seed polysac- 
charide (WHITE AND Rao, J. Am. Chem. Soc., 75: 
2617, 1953) was also found to precipitate Type 
XIV antiserum. The single form of galactose in 
this carbohydrate is linked in unsubstituted 
units to xylose or glucose. This type of linkage is 
then the common factor in both cross reactions 
with Type XIV antipneumococcus serum. It 
would seem safe to predict that one of the 3 
galactose molecules in the Type XIV substance 
will be found to be an unsubstituted unit attached 
to another of the galactose units or to the N- 
acetylglucosamine (GOEBEL, BEESON AND Hoaa- 
LAND, J. Biol. Chem., 129: 455, 1939). The quan- 
titative data point to the former alternative. 


1629. Antibody patterns found in a post- 
epidemic period with influenza. A. V. 
HenneEssy* anp F. M. Davenport. Dept. of 
Epidemiology, Virus Lab., School of Public 
Health, Univ. of Michigan, Ann Arbor. 

Last year a study was reported from this labora- 
tory concerning levels of antibody to influenza 
found in 1952, during an interepidemic period, in 
the population at large. It was shown that the 
ages at which antibody to various strains appeared 
correlated with the prevalence of those viruses. 
It was also demonstrated that the hemagglutina- 
tion inhibiting antibody levels fell into 3 distinct 
patterns. An interpretation of these patterns in 
the light of the known history of influenza ap- 
peared to suggest some new concepts of the im- 
munology of that disease. In order to confirm 
and extend these findings human sera were again 
collected during a period immediately following 
the influenza A-prime epidemic of 1953. The sera 
were pooled by age groups representing 2-year 
intervals from the lst through the 70th year of 
life. Each pool comprised the sera from 50 in- 
dividuals. The hemagglutination inhibiting anti- 
body patterns found with these pools confirmed 
the age distribution of antibody reported earlier. 
Differences in the results obtained with the collec- 
tions of 1952 and 1953 will be presented and dis- 
cussed. Complement-fixing antibody was also 
determined and will be compared with the find- 
ings obtained with hemagglutination inhibition. 
In addition to the pooled sera, 25 individual sera 
were collected in many of the age groups and a 
comparison of the pooled antibody levels with the 
mean level calculated from the individual deter- 
minations was made. The findings justify the use 
of the pooling procedure to determine the average 
antibody content of the population. 
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1630. Modification of the toxic effect of in- 
fluenza virus by a microbial product. 
Ernest C. HERRMANN, JR.* AND VINCENT 
Groups Inst. of Microbiology, Rutgers Univ., 
State Univ. of New Jersey, New Brunswick. 
Previous investigations in this laboratory 

showed that a microbial product, xerosin (formally 
designated APM), when injected parenterally 
effectively suppressed the nontransmissible pneu- 
monia in mice induced by Newcastle disease virus 
and transiently suppressed pneumonia in mice 
previously infected with the influenza viruses and 
mouse pneumonitis virus (Miyagawanella bron- 
chopneumoniae). Xerosin, however, did not exhibit 
demonstrable -antiviral or antimicrobial proper- 
ties. Further experiments have’ shown that sub- 
cutaneous injection of 1-3 mg of xerosin in 9- to 
10-gm mice previously inoculated intracerebrally 
with toxic doses of either influenza A (PR8) or 
B (Lee) virus delayed the onset of tonic convul- 
sions induced by twirling and decreased mortality 
when the mice were left undisturbed. Xerosin 
did not affect the toxicity of influenza virus in- 
oculated intravenously. Intracerebral toxicity 
of influenza A virus was not altered by contact 
in vitro with xerosin. When 0.24 wg of xerosin was 
injected intracerebrally 24 hr. prior to inocula- 
tion of toxic amounts of influenza virus by the 
same route both tonic convulsions and mortality 
were abolished. It is clear that xerosin differs 
from receptor destroying enzyme because it 
failed to affect viral hemagglutination in vitro 
and retained its potency in vivo after sterilization 
at 120° C for 15 min. 


1631. Reduction of cytochrome oxidase by 
aldehyde oxidase. JERARD Hurwitz, S. J. 
CooPERSTEIN AND M. ABRAms (introduced by 
A. B. Sravitsxy). Depts. of Biochemistry and 
Anatomy, Western Reserve Univ. School of 
Medicine, Cleveland, Ohio. 

In the course of a study of the reactions of 
flavin enzymes with the cytochromes, the reduc- 
tion of cytochrome oxidase by liver aldehyde 
oxidase has been demonstrated. For the investi- 
gation of this reaction we have used a desoxy- 
cholate-solubilized cytochrome oxidase prepara- 
tion from which most of the desoxycholate has 
been removed by dialysis, treatment with alumina 
Cy gel, and precipitation with ammonium sulfate. 
This preparation contains little if any cytochrome 
c and probably a small amount of cytochrome b. 
Upon the addition of aldehyde oxidase and one 
of its substrates (N-methyl nicotinamide) to the 
cytochrome oxidase preparation in an anaerobic 
spectrophotometer cell the bands of reduced 
cytochrome oxidase at 442 my and 602 my rapidly 
appear. On the other hand, TPN-cytochrome c 
reductase (in the presence of glucose-6-phosphate, 
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TPN and glucose-6-phosphate dehydrogenase) 
reduces the cytochrome oxidase in this prepara- 
tion only very slowly unless small amounts of 
cytochrome c are added. In the test system em- 
ployed TPN-cytochrome c reductase reduces 
cytochrome c more rapidly than does aldehyde 
oxidase. Consequently, the reduction of cyto- 
chrome oxidase by aldehyde oxidase cannot be 
ascribed to the latter enzyme utilizing more 
efficiently any cytochrome c which may be in the 
cytochrome oxidase preparation. These observa- 
tions suggest that’ aldehyde oxidase reduces 
cytochrome oxidase without the mediation of 
cytochrome c. Since aldehyde oxidase also reduces 
cytochrome b rapidly, the reduction of cytochrome 
oxidase could be mediated by cytochrome b. 
(Supported in part by a grant from the Cleveland 
Area Heart Society.) 


1632. Effects of x-irradiation on immunity 
of the mouse to Trypahosoma duttoni. 
BERNARD N. JAROSLOW (introduced by R. 
WENDELL Harrison). Div. of Biological and 
Med. Research, Argonne Nat. Lab., Lemont, Ill. 
The level of innate immunity of the mouse to 

Trypanosoma duttoni was found to decrease follow- 

ing injury to the lymphoidmacrophage system 

by x-irradiation, India ink blockade, or splenec- 
tomy. The percentage of ‘young’ and dividing 
forms (a measurement of reproductive activity) 
and the number of trypanosomes/emm (an indi- 
cation of trypanocidal activity) were the criteria 
used as measurements of the level of immunity. 

All irradiated mice received a dose of 550 r. A 

lowered level of innate immunity was observed 

in mice irradiated from 15 days before to 4 days 

after infection. Partial recovery of innate im- 

munity was observed in mice irradiated 22 days 

before infection. A histological study of spleens 
of representative samples of these groups demon- 
strated a partial recovery of lymphoid elements 
by the 2ist day after irradiation. Injury (in de- 
creasing amounts) to the lymphoidmacrophage 
system by means of total-body irradiation, 
spleen-shielding, India ink blockade, splenec- 
tomy and spleen-irradiation resulted in a high 
reproductive activity and high parasitemia in the 
first 2 treated groups; high reproductive activity 
and normal parasitemia in the next 2 treated 
groups; and no deviation from the normal in the 
last treated group. The high level of reproductive 
activity without a concomitant rise in para- 
sitemia, as observed in blockaded and in splenec- 
tomized mice, indicated that an innate trypano- 
cidal activity in dpendent of the innate reproduc- 
tion-inhibiting activity was a factor in the main- 
tenance of the level of innate immunity. (Work 
done at Dept. of Bacteriology and Parasitology, 
Univ. of Chicago and Div. of Biological and Med. 
Research, Argonne Natl. Lab.) 
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1633. Immunological differences among herpes 
simplex viruses. E. JawETz, V. R. CoLEMAN* 
AND E. R. Merritu*. Univ. of California Med. 
Center, San Francisco. 

Differences in pathogenicity and tissue tropism 
have been well known for different strains of 
herpes simplex virus. However, it was believed 
that their serological and immunological behavior 
was uniform. The present work suggests that 
marked antigenic differences may exist among 
these viruses. Herpes simplex viruses were iso- 
lated from lesions of skin or mucous membrane 
by inoculating material onto the chorioallantoic 
membrane of 12-day old embryonated eggs. 
Subsequently each virus strain was adapted in 
parallel lines to the chick embryo (yolk sac 
route) and to the mouse (intracerebral route) 
so as to give reproducible death endpoints in 
each host. Antisera to individual strains were 
prepared by the repeated injection of viable 
virus into rabbits. Cross neutralization tests 
were performed in eggs and mice and cross im- 
munization tests in mice, using a well established 
strain of herpes simplex virus (HF) as source of 
reference. All 8 freshly isolated strains cross 
reacted to some extent with one another and with 
HF. However, the homologous serum neutralized 
a given strain more effectively (1-2 logs) than 
heterologous sera. This was more pronounced 
with egg adapted than with mouse adapted lines. 
Immunization with any one herpes strain gave 
some protection to the challenge with all strains. 
There were, however, great differences in the 
degree of protection to different strains. The 2 
strains which differed most markedly from HF 
had both been isolated repeatedly from recurrent 
herpetic vesicles on the skin of extremities. The 
immunological evidence of antigenic differences 
among strains will be presented together with 
results of complement fixation tests and with 
other biological properties of these viruses. 


1634. Antigenic comparisons of lines of in- 
fluenza virus isolated and adapted in dif- 
ferent hosts. Keira E. JENSEN AND ELv: 
MINUwsE (introduced by THomas FRANCIs, JR.). 
Dept. of Epidemiology, Virus Lab., School o° 
Public Health, Univ. of Michigan, Ann Arbor. 
Strains of influenza virus subjected to anti- 

genic analysis rarely have had the same numbe* 

of laboratory passages and may have infecte | 
several different hosts. Information concernin? 
the influence of these various menstra on th? 
antigenic comparability of lines with dissimila~ 
passage histories was desired and is presented i 
this report. A Type A strain from a fresh throa‘ 
washing was isolated in and serially passe: 
through embryonated eggs, ferrets, hamsters, 
mice and tissue culture. Antisera were prepared 
in groups of mice, hamsters, ferrets, rabbits anc 
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chickens with the virus from each line after the 
3rd and 9th passage and after adaptation to the 
respective hosts. Nonspecific inhibitory materials 
in the ferret and rabbit sera were especially promi- 
nent with the hemagglutinins of the mouse- 
adapted virus and could not be removed with 
RDE treatment. Tryptic digestion of the sera 
destroyed the inhibitors and did not reduce 
antibody titers except with chicken sera. The 
cross-reactions in hemagglutination-inhibition 
tests indicate marked antigenic stability in all 
but the tissue culture lines, and the uniformity 
of results leads to the conclusion that few anti- 
genic dissimilarities among isolates should be 
attributed to the influence of varied laboratory 
passage histories. 


1635. Enhancement of antibody response to 
protein antigens by a lipopolysaccharide 
(endotoxin) derived from Salmonella ty- 
phosa. ArTHUR G. JoHNSON,* SIDNEY GAINES* 
AND Maurice Lanpy. Immunology Div., Army 
Med. Service Grad. School, Washington, D.C. 
It is well established that the administration of 

certain bacterial vaccines, notably pertussis 

and typhoid, together with diphtheria and/or 
tetanus toxoid results in significantly enhanced 
antitoxin levels as compared to those obtained 
when toxoid alone is employed. The recent iso- 
lation of the O antigen (endotoxin) of Salmonella 
typhosa in this laboratory, and its characteriza- 
tion as a protein-free lipopolysaccharide (Bact. 
Proc. 1953) made possible an investigation of the 
extent to which this component is responsible 
for the antibody-enhancing effect of the whole 
organism. In the present study, the antibody 
response of rabbits to crystalline ovalbumin, as 
measured by the quantitative precipitin tech- 
nique, was found to be markedly enhanced when 
this antigen was injected in conjunction with 
endotoxin. The quantities of antigen administered 

(6-30 mg) were sufficient to evoke measurable, 

but slight, response in control groups, while 

0.005 mg of endotoxin provided a pronounced 

enhancing effect. The magnitude of antibody 

response over that of the controls varied with 
the number of injections, the dosage of antigen 
and endotoxin, and the route of administration, 
ranging from as little as 2-fold by the subcutane- 
ous route to as much as 40-fold by the intravenous 
route. Antibody response of rabbits to intra- 
venous injection of diphtheria toxoid and plague 
capsular protein also has been investigated, with 
essentially similar results. Antitoxin production 
in animals receiving toxoid together with endo- 
toxin was increased 10-fold or more over that in 
the controls, while the antibody response of 
rabbits receiving plague capsular protein plus 
endotoxin was approximately 30 times greater 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


499 


than that of animals receiving the plague antigen 
alone. 


1636. Configurational requirements of anti- 
dextran combining groups. ELvin A. KaABart. 
Depts. of Microbiology and Neurology, Columbia 
University, New York City. 

Antidextrans with specificities directed toward 
some multiple of the 1 — 6 glycosidic linkage and 
other antibodies with non 1 — 6 specificity have 
been found in sera of humans injected with 1 
mg of dextran (J. Immunol. 70: 514, 1953). Pre- 
cipitation of antidextran of 1 — 6 specificity by 
clinical dextran has been found to be inhibited 
by isomaltotriose, 4-a- isomaltotriosyl-D-glucose 
and isomaltose; 0.15, 1.0 and 15 um being required 
for 50% inhibition, respectively. Panose was 
about as effective as isomaltose, isomaltitol was 
ineffective at 30 um, some inhibition was obtained 
with 50 um of gentiobiose and 110 um glucose; 
maltose type oligosaccharides up to maltopentaose 
did not inhibit this 1 — 6 system. In addition, 
an antiserum containing mostly antibody of non 
1 — 6 specificity with a small amount of 1 > 6 
antibody was studied. Using a dextran NRRL 
B1299 containing 50% each of 1 — 6 and 1 — 4 
linkages, it was shown that inhibition of precipi- 
tation occurred with 1 —.4 oligosaccharides while 
1 — 6 oligosaccharides were much less effective. 
Maltotriose, maltotetraose and maltopentaose 
were equally effective and were much better 
inhibitors than maltose or panose. The extent of 
residual serum amylase action on maltotetraose 
and maltdépentaose was evaluated and indicated 
that maltotetraose could possibly be somewhat 
better as an inhibitor than maltotriose. Some 
inhibition was obtained with 25 um of glucose and 
gentiobiose; cycloctaamylose and _ cyclohepta- 
amylose did not inhibit and maltophetaose was 
substantially less effective on a molar basis than 
maltotriose. The data are best interpreted as 
indicating that each type of antidextran has 
dimensions complementary to an open chain of 
at least 3 a-D-glucopyranose units and probably 
to part or all of a 4th unit. 


1637. Universal serologic reactions in Ameri- 
can Indians and midwestern Americans. 
RevusBen L. Kaun, CHARLOTTE OTTEN* AND 
Lenoir STEwarT.* Serology Lab., Univ. Hosp., 
Univ. of Michigan, Ann Arbor. 

The universal serologic reaction was studied in 
normal adults among midwestern Americans and 
Pima Indians in Arizona. It was found that the 
Indians gave much stronger reactions. Thus, 
midwestern Americans (120) gave 5% strong 
reactions, 10% moderate and 85% weak reactions, 
while the Pima Indians (74) gave 20% strong 
reactions, 45% moderate and 35% weak reactions. 
The stronger serologic results given by these 
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Indians parallel the findings in other Indian 
groups, such as the Sioux tribe in South Dakota, 
previously reported (Proceedings VI International 
Congress for Microbiology P. 350, September 1953). 
Females have been found to give stronger uni- 
versal reactions than males in all groups studied. 
The reaction, based on flocculation when appropri- 
ate lipids are mixed with serum, behaves like an 
antigen-antibody reaction, and has been found 
to be positive in all persons and animals tested 
thus far. The significance of the reaction in normal 
persons is yet to be determined. Of interest is the 
fact that in studies of universal reactions in 
different animal species, it was observed that 
those which are poor antibody producers, such 
as mice, give very weak universal reactions, while 
those which are good antibody producers, such 
as rabbits, generally give strong universal reac- 
tions. Conceivably, some relationship may exist 
between the capacity for strong universal reac- 
tions and the capacity for strong antibody pro- 
duction in immunity. (Supported by a grant 
from the Wenner-Gren Fndn for Anthropological 
Research.) 


1638. Antimetabolites and virus prolifera- 
tion. §. 8. Katrer, G. Bera* ann J. E. Prier.* 
Dept. of Microbiology, Virus Lab., New York 
State Univ. Upstate Med. Center, Syracuse. 

In studying host-virus interrelationships, the 
effect of antimetabolites or analogues on virus 
proliferation may demonstrate blockage of an 
essential enzyme system. Various groups of 
workers have studied these compounds for their 
effect on virus proliferation in the developing egg 
or in tissue culture. Similar information in the 
intact animal is not as complete. This report 
concerns the effect of these compounds on in- 
fluenza virus (mouse-adapted PR 8) and Theiler’s 
mouse encephalomyelitis virus (GD VII) in mice. 
The compounds used in these tests were: benz- 
imidazole, neotetrazolium chloride, sodium mono- 
fluoroacetate, B-2-thienylalanine, 3-acetyl pyri- 
dine, dl desthiobiotin, pantoyl taurine sodium, 
alpha picolinic acid HCl, malonic acid, ethionine 
and aminoptern. The compounds were tested for 
toxicity in 3-4 wk. old mice. Nonlethal dilutions 
of the chemical were employed. The test material 
was always given prior to virus inoculation and 
administered every 4 hr. for the assumed period 
of contact between virus and host cell (15-18 hr.). 
Following this period of infection, the amount of 
virus present in the host tissue was determined 
in the usual manner. The results indicate that 
although many of these compounds are effective 
in tissue culture or chick embryo, their efficacy 
in an experimental animal, as the mouse, is slight 
or negligible. A few of these compounds as benz- 
imidazole, sodium monofluoroacetate, ethionine, 


FEDERATION PROCEEDINGS 


Volume 13 


etc. are inhibitory to the extent of 1 or 2 logs. 
The possible interpretations of these findings are 
discussed. 


1639. Neutralizing antibodies against polio- 
myelitis virus by the plaque method. 
ALBERT S. KapLan (introduced by JosEepx L. 
MELNIcK). Section of Preventive Medicine, 
Yale Univ., New Haven, Conn. 

The production of plaques by the 3 types of 
poliomyelitis virus on a monolayer of epithelial 
cells from monkey kidney has been demonstrated 
by Dulbecco and Vogt. The capacity of immune 
serum to reduce the number of plaques is a func- 
tion of its antibody content. Since 1 virus particle 
gives rise to 1 plaque, the titer of the serum can 
be expressed in terms of the number of virus 
particles neutralized. The results obtained in 
comparative antibody tests performed by the 
plaque method and by the tube culture method 
will be discussed. 


1640. Adaptation of Type I strains of polio- 
myelitis virus to mice and cotton rats. 
Hinary Koprowski, THomas W. Norton* 
AND KATHRYN PFEISTER*. Viral and Rickettsial 
Research, Lederle Labs. Div., American Cyanamid 
Co., Pearl River, N. Y. 

Aliquots of tissue culture supernatants infected 
with the Sickle and Mahoney strains of Type I 
poliomyelitis virus were mixed in equal propor- 
tion, injected intracerebrally into Swiss albino 
mice, and the virus passaged 3 consecutive times 
alternately between mouse CNS and tissue cul- 
ture. Material representing the 3rd mouse CNS 
passage was injected intraspinally into mice of 7 
different genetic strains. Two strains, the C3H 
and PR1, were found to be more susceptible to 
infection than other breeds, and up to the present 
it has been possible to propagate the virus for 
22 serial passages in the PRI strain by means of 
the intraspinal inoculation technique. Through 
alternate passages between cotton-rat CNS and 
tissue culture of material derived from the 6th 
mouse CNS passage, the virus became adapted 
to cotton-rats. The virus has now undergone 28 
serial passages in cotton-rats. The incubation 
period after intraspinal inoculation is 2 days, 
and the mortality is uniform. The pps5o of the 
virus ranges from 10~*-10-5 for cotton-rats and 
mice. Starting with material from the 6th cottcn- 
rat passage, the virus has been propagated seria!ly 
in cotton-rats by means of intracerebral inocu!a- 
tion. Although intracerebral inoculation with 
10% infected brain tissue suspension has not yet 
given uniform mortality, the line of serial pzs- 
sages has been maintained for 10 consecutive 
generations. Starting with cotton-rat passa;e 
material, the virus has also been maintained 'n 
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PR1 mice injected intracerebrally for 10 serial 
| wsages up to the moment. Levels of viral multi- 
| ication of different passage lines of the virus 
vere determined by comparative titration in 
pice, monkeys and tissue cultures. These findings 
will be briefly discussed. 


1641. Localizing anti-tissue antibodies with 
increased specificity. LEONHARD KoRNGOLD* 
AND Davip PressmMANn. Sloan-Kettering Inst. 
for Cancer Research, New York City. 

Previous reports from this laboratory have 
shown that the localizing antibodies of I'*! labeled 
anti-rat tissue sera could be purified by absorption 
onto the homologous tissue sediment and subse- 
quent elution. These ‘in vitro purified’ radioactive 
antibody solutions were then injected into rats 
and the localization of the radioactivity in the 
tissues determined. It was found that this method 
purified some antibodies capable of localizing in 
other tissues as well as in the homologous tissue. 
The work presented here shows that it is possible 
to obtain localizing antibodies with increased 
specificity by first treating the original readioac- 
tive globulin fraction of the antiserum with the 
sediment of heterologous tissues and then purify- 
ing the antibodies remaining in solution as.de- 
scribed above. By preliminary absorptions with 
rat spleen sediment, it was possible to remove 
most of the spleen and liver localizing antibodies 
of anti-kidney serum without removing kidney 
localizing antibodies. Similarly, most of the spleen 
and liver localizing activity could be removed 
from an anti-rat lymphosarcoma serum without 
impairing the localization of antibodies in the 
lyraphosarcoma. Anti-lymphosarcoma antibodies 
thus purified localized 3-4 times more in the tumor 
than in any other of the tissues analyzed. 


1642. I'*! labeled diphtheria toxoid and the 
rate of antigen elimination in the guinea 
pig. Marian Exuiotr KosHianp. Biology 
Dept., Brookhaven Natl. Lab., Upton, N.Y. 
Highly purified diphtheria toxin was labeled 

with radioactive iodine. The final preparation 

contained a maximum of 2 atoms of iodine/ 
molecule of protein and 4.4% of the I'*! activity 
available for iodination. Flocculation tests showed 
that the immunological specificity was not altered 
by the iodination. After detoxification and pre- 
cipitation with alum, the labeled material was 
inoculated subcutaneously into the foot pad of 
tuinea pigs which had received 7 wk. previously 

similar dose of unlabeled diphtheria toxoid. 

“he concentration of antigen at the site of inocu- 

lation, in the draining popliteal lymph node and 

ia the blood was determined as a function of time 

Control experiments with labeled NaI and di- 

iodotyrosine were performed in the same manner. 
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During the Ist week after injection, the labeled 
antigen was eliminated from the blood at a rate 
significantly greater than that observed in the 
injected area and in the lymph node where anti- 
body is produced. After that time the rate of 
antigen excretion was similar in all 3 tissues. 
The relative activities/mg of tissue were: skin, 
100; lymph, 10; serum, 0.2-10. A comparison of the 
rates at which Nal, di-iodotyrosine and diphtheria 
toxoid disappeared from the serum indicated 
that the antigen was not eliminated more rapidly 
than would be expected from normal catabolism. 
A similar comparison of rate curves in the lymph 
and skin emphasized the retention of antigen by 
adjuvant and by the antibody-producing sites. 
The reiationship of antigen elimination to the 
mechanism of antibody formation will be dis- 
cussed. 


1643. Further investigations on the nature 
and specificity of human nonprecipitating 
skin sensitizing diphtheria antitoxin. 
Wiuiiam J. Kuuns (introduced by Maciyn 
McCarty). Rockefeller Inst., New York City. 
Methods which utilize the toxic and antigenic 

characteristics of diphtheria toxin are described 
for the definition and quantitation of skin sen- 
sitizing antitoxin. Detailed studies were carried 
out on antitoxic sera possessing characteristics 
of allergic reagin and of ‘univalent’ antibody. 
Eight subjects, following booster toxoid, de- 
veloped antitoxin titers ranging from 2-80 u/ce 
(rabbit neutralization test) associated with 
marked immediate skin reactivity to purified 
toxoid. No precipitins were demonstrable by the 
usual methods or by Oudin’s technique, with 
crude or purified toxoid. In 6 instances, serum 
passively transferred to skins of human recipients 
caused immediate wheal reactions at levels of 
from 0.004-0.016 uv upon challenge with as small 
as 0.0002 mg N (0.0004 Lf) toxin and neutraliza- 
tion of this reaction was demonstrated using 
intradermal mixtures containing equivalent 
antitoxin and toxoid. The ability of skin sen- 
sitizing antitoxin to remain at intradermal sites 
was the basis of a test which measured its capacity 
to neutralize the toxic effects of Schick test. re- 
agent in Schick positive recipients. In 6 instances, 
sites containing antitoxin equivalent to or greater 
than the Schick test dose (0.004 Lf toxin in 0.1 
ec) were either partially or totally unreactive to 
toxin injected 4-7 days subsequently. This was 
in contrast to control sites which gave typical 
delayed responses. Two sera behaved differently 
because they were unable to neutralize equivalent 
amounts of Schick toxin or of purified toxoid 
and they possessed less skin sensitizing activity 
then the other sera as shown by the dilution 
technique. 
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1644. Complement components in sera and 
urines of patients with proteinurias. K. 
LANGE AND E. J. WENK (introduced by B. 
RatNnER). Dept. of Medicine, New York Med. 
College, New York City. 

Complement levels are always lowered in 
acute glomerulonephritis and the nephrotic 
syndrome. They are normal in other conditions 
with severe proteinuria, e.g. amyloidosis and 
Kimmelstiel-Wilson’s syndrome (LANGE et al. 
Arch. Int. Med. 88: 433, 1951). When such sera 
were analyzed for individual complement com- 
ponents, C’2 was always the limiting factor, 
resulting in lowered complement levels. During 
healing the C’2 value ascended but remained the 
limiting factor until healing was complete and all 
complement components returned to normal. 
Urines of patients with severe proteinuria re- 
sulting from nephritis, nephrosis, amyloidosis 
and Kimmelstiel-Wilson’s syndrome were ex- 
amined quantitatively for components of com- 
plement. Varying amounts of different comple- 
ment components were excreted in all these cases, 
irrespective of serum complement levels. In none 
of them was the excretion large enough to explain 
the lowering of serum complement, when present. 
The return of serum complement levels to normal 
was only rarely accompanied by a decrease in 
excretion of complement components in the urine. 


The degree of proteinuria did not determine which 
component was excreted or to what extent. 


1645. Studies on the mechanism of inactiva- 
tion of human complement by plasmin 
and by antigen-antibody aggregates. IRWIN 
H. Lepow,* Leona Wurz,* Oscar D. Ratnorr* 
AND Louis PrLLeMER. Inst. of Pathology and 
Dept. of Medicine, Western Reserve Univ., 
Cleveland, Ohio. 

The inactivation of C’2 and C’4 of human com- 
plement (C’) by streptokinase (SK)-activated 
plasmin (J. Exper. Med. 97: 573, 1953; 98: 277, 
1953) and by antigen-antibody aggregates re- 
quires the presence of a factor which differs from 
plasminogen but agrees in all its properties with 
C’l. Ca** spares the amount of factor (C’1) 
required for the inactivation of C’2 and C’4 at a 
given concentration of SK or of antigen-anti- 
body. In the latter system, Ca** is far less effec- 
tive. A method will be described which is useful 
for the study of factor requirements in the in- 
activation of C’. The method employs R1 as sub- 
strate and as an incomplete enzyme system. The 
role of a given factor is determined by its ability 
to initiate or potentiate the inactivation of C’2 
and C’4 in R1 in the presence of SK or of immune 
aggregates. An interrelationship between the 
plasmin and antigen-antibody-C’ systems will 
be proposed in which it is postulated that the in- 
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activation of C’2 and C’4 of human C’ by plasmin 
and by immune aggregates is the result of con- 
version of an enzyme precursor (C’1) to an active 
enzyme. 


1646. Glucosamine and galactosamine in 
blood group substances. SipNney LEskow!1tTz* 
AND Exvin A. Kapat. Depts. of Microbiology 
and Neurology, Columbia Univ., New York City. 
Glucosamine and galactosamine are separated 

and quantitatively determined as _ follows: 

amounts of substance containing about 0.5 mg of 
hexosamine are hydrolyzed with 2 Nn HCl, the acid 
removed in vacuo and the residue treated with 
cold sodium borohydride solution. Excess boro- 
hydride is destroyed and the resulting amino- 
hexitols treated in alkaline solution with 2:4- 
dinitrofluorobenzene. The DNP-aminohexitols 
are freed from colored impurities on a silicic acid 
column with 10% ethanol-chloroform and then 
resolved into DNP-glucosaminitol and DNP- 
galactosaminitol on a borate buffered silicic acid- 
celite column with 20% ethanol-chloroform. The 

intensity of each eluted band is read at 3600 A 

in a Beckmann spectrophotometer and the con- 

centration determined by comparison with pure 
compounds. Hog and human blood group A sub- 
stances gave glucosamine to galactosamine ratios 

averaging 1.5, hog and human O (H) 2.3 and 2.6 

and human B 2.8. Horse and cattle substances 

showed less regularity within each group and less 
marked differences between groups related per- 
haps to their content of chemically similar ma- 
terials having other specificities. Hydrolysis of 
hog A and O substances at pH 1.6 at 100° for 2 hr. 
followed by dialysis showed that glucosamine was 
selectively split from both. The O dialysates 
had much higher’ glucosamine-galactosamine 
ratios than the A dialysates, leaving nondialyzable 
residues from both with substantially identical 
ratios. These findings represent the first signifi- 
cant analytic difference among various blood 

group substances and might well be related ‘0 

their unique immunological specificity. 


1647. Diagnosis and pathogenesis of influen’a 
infection in ferrets by means of fluoresce:it 
antibody. Cu’ren Liv. Dept. of Bacteriolczy 
and Immunology, Harvard Med. School, Bost: n, 
Mass. 

During the febrile period of experimen al 
influenza infection in ferrets, many cells ccn- 
taining viral antigen (as demonstrated by spec: ic 
staining with fluorescent antibody) were pres¢ nt 
in smears from nasal washings. This fact enab/:d 
us to make a diagnosis of influenza infection in 
ferrets within 2 hr. after the collection of the 
specimens. In frozen sections of various tissucs 
the influenza virus antigen was found only in t.1 
ciliated epithelium covering the nasal turbinates, 
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where brilliant green fluorescent granules were 
seen both in the cytoplasm and in the nuclei of 
the infected cells. Invasion of these ciliated cells 
led to degeneration, necrosis and desquamation. 
“he onset of fever coincided with the occurrence 
-f desquamation of the infected epithelial cells 
which then appeared in the nasal discharge and 
could be collected by nasal washing. After the 
process of desquamation had continued for some 
time and the fever had subsided, antigen was no 
longer detected in the desquamated cells. This 
sequence probably explains why no fluorescent 
cells were seen in nasal smears before the onset 
of fever or after its subsidence. There were marked 
cross reactions among the 3 influenza A virus 
strains studied (PR8, Fm; and a strain of local 
origin tentatively known as ‘ Farrington’). How- 
ever, no cross reactions between the influenza A 
strains and the Lee Strain of influenza B virus 
could be demonstrated. 


1648. Antigenicity of beta-propriolactone in- 
activated virus. GERALD A. LoGRIPPO AND 
Frank W. Harrman*. Dept. of Labs., Henry 
Ford Hosp., Detroit, Mich. 
Beta-propriolactone (BPL) was reported by 

Hartman et al. to have in vitro virucidal properties 
in the presence of 90% plasma. In this study BPL 
inactivated MM-virus was tested for antigenicity. 
Aliquots from a 10% MM_-virus suspension were 
used: a) in the untreated (active) state; b) treated 
with 0.2% BPL for 2 hr. at 37°C and c) treated 
with 0.3% formalin at 37°C for 48 hr. Five ml. of 
material from each group was injected intra- 
muscularly into rabbits twice weekly for 4 wk. 
The rabbits were bled before and on the 10th, 
20th and 30th days of immunization. The neutrali- 
zation index for each group was as follows: a) 
untreated antigen—5 X 10’? on the 10th day; 
b) BPL inactivated antigen—2.5 < 10° on the 
10th day rising to 5 X 10’ on the 20th day and 
c) formalin inactivated antigen—no neutraliza- 
tion demonstrated under the same conditions. 
Complete virus inactivation can be obtained with 
BPL in 15 min. in 90% plasma at 37°C. In addition, 
the BPL treated material does not produce the 
protein denaturation and flocculation often found 
found in formalin treated material. BPL inacti- 
vated viruses are fixed and not reversible upon 
storage, dilution or addition of reducing agents. 
The same degree of virus inactivation is obtained 
within the pH range of 5-9, permitting a choice of 
optimum pH. Although BPL hydrolyzes rapidly, 
the degradation products possess no virucidal 
wetivity. This study is being continued with other 
viruses. 


1649. Accumulation of a new pentose-con- 
taining imidazole compound by a purine- 
requiring mutant of Escherichia coli. 
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SAMUEL H. Love anp JosepH S. Gots (intro- 
duced by Stuart Mupp). Dept. of Microbiology, 
School of Medicine, Univ. of Pennsylvania, 
Philadelphia, Pa. 

Several purine requiring mutants of Escherichia 
coli are known to accumulate 4-amino-5-imidazole- 
carboxamide in the form of a ribotide. One purine- 
less mutant (strain W-11) has been found which 
accumulates another imidazole ribotide (or ribo- 
side) different from that of the imidazolecarbox- 
amide. The differences are apparent by analysis 
of ultraviolet spectra, spectra of the dyes produced 
with the Bratton-Marshall test for diazotizable 
amines, color reaction with the Pauly reagents 
for imidazole and mobility patterns on paper 
chromatograms. Using eluates from the chromato- 
grams, it was shown that the new imidazole de- 
rivative could be completely converted to the 
imidazolecarboxamide by nonproliferating sus- 
pensions of a mutant (strain B-96) which accumu- 
lates the latter. Glucose was required for this 
conversion. With suspensions of the wild-type 
organism, a slow disappearance, but no conver- 
sion, was evident. Attempts to isolate the new 
imidazole have been hampered by its apparent 
lability to acid treatment, high temperature and 
oxidation. A differential loss of properties during 
the isolation procedures suggested at least 2 
separate substances. This was verified when 2 
independent fractions were obtained by means of 
chromatographic flow through a paper pulp 
column. One fraction contained the diazotizable 
amine and:its associated pentose; the other frac- 
tion showed the typical ultraviolet absorption 
with peak at 300 my and an associated yellow 
color. Further methods of purification are in 
progress and will be discussed. The present in- 
formation strongly suggests that the major sub- 
stance accumulated by this mutant is an amino- 
imidazole ribotide (or riboside) which functions 
as a precursor to the ribose derivative of 4-amino- 
5-imidazolecarboxamide. 


1650. Effect of proflavine on bacteriophage 
synthesis. LioneLt A. MANSON (introduced by 
Ropert F. Parker). Dept. of Microbiology, 
Western Reserve Univ., School of Medicine, 
Cleveland, Ohio. 

DeMars et al. (Ann. Inst. Pasteur 84: 133, 1953) 
have reported that incomplete bacteriophage 
particles (‘doughnuts’) are produced when T2 
multiplication is inhibited by proflavine. Com- 
pared to viable phage particles the ‘doughnuts’ 
contain less nucleic acid. In a_ glucose-salts 
medium containing sufficient inorganic phosphate 
for normal T2 multiplication and 3 ug proflavine/ 
ml, DNA synthesis is inhibited by about 50%. 
Viable phage production is less than 1% of normal. 
Glucose and inorganic phosphate utilization are 
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also inhibited but not as markedly as DNA 
synthesis. High concentrations of inorganic 
phosphate in the medium overcome the inhibition 
of DNA synthesis but only partially restore the 
viable phage production. In the low phosphate 
medium, with 5 yg proflavine/ml, there is no 
DNA synthesis, phage production, glucose or 
inorganic phosphate utilization. In the high 
phosphate medium with 5 ug proflavine/ml viable 
phage production is 5-10% of normal, while DNA 
synthesis, glucose and inorganic phosphate- 
utilization are normal. It appears as though pro- 
flavine can inhibit synthesis of DNA as well as 
prevent the formation of infective phage under 
conditions where DNA synthesis is not affected. 
Ultraviolet absorbing compounds have _ been 


found to accumulate in the acid-soluble fraction 
during T2 multiplication both in the presence and 
absence of proflavine. Isotopic experiments in- 
dicate that some of them have been formed de 
novo during phage multiplication. They seem to 
be mainly nucleotides and polynucleotides. 


1651. Nature of mouse host defenses in disease 
following whole-body irradiation. STANLEY 
Marcus AND Davin M. Dona.tpson*. Dept. of 
Bacteriology, Univ. of Utah College of Medicine, 
Salt Lake City. 

It has been previously reported (Federation 
Proc. 12: 453, 1953) that whole body irradiation 
in certain critical doses, results in loss of the 
normal bactericidal activity of rabbit serum. It 
has been found that this loss in bactericidal power 
is not positively correlated with bacteremia, 
i.e. although no instance has been noted of normal 
bactericidal action in the presence of bacteremia, 
rabbits showing bacteremia as well as nonbac- 
teremic animals have exhibited loss of serum 
bactericidal action. Mice (albino Mus musculus) 
were studied comparatively. It was found that 
mice are apparently unique among mammals 
that have been examined with regard to serum 
bactericidal action since their serum is devoid of 
such activity against a variety of saprophytic 
and pathogenic bacteria. Since it has been demon- 
strated that a marked temporal correlation exists 
between bacteremia and death in whole body 
irradiated mice, studies were undertaken to deter- 
mine the nature of the mouse host defenses de- 
pressed under these conditions. Evidence related 
to both cellular and humoral mechanisms has been 
collected. Doses of x-ray from 100 r-600 r have 
been found to be without significant effect upon 
the splenic uptake of ThO:. A dose of 350 r did 
not depress the phagocytic capacity of leucocytes 
in the peritoneal cavities of mice. The effect of 
irradiation on the opsonic activity of mouse 
serum will be described. A working hypothesis 
will be offered concerning the nature of damage 
to mouse host defenses following irradiation. 
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1652. Antigenicity of gelatinin man and other 
species. Pau, H. Maurer. Dept. of Pathology, 
Univ. of Pittsburgh School of Medicine, Pitts- 
burgh, Pa. 

The antigenicity of oxypolygelatin (OPG) 
and gelatin in man has been investigated as part 
of the blood plasma expander program. Analyses 
of sera from volunteers indicated that antibodies 
to OPG and gelatin were present in many pre- 
immunization bleedings. The level of antibody in 
the sera as measured by the method of Heidel- 
berger and MacPherson could be increased after 
immunization. The method of immunization, the 
skin reactions observed and the quantitative 
values for antibody will be presented. Sera from 
hyperimmune individuals were calibrated using 
quantitative immunochemical techniques. The 
precipitin curves resembled those of typical 
protein (denatured and/or polydiperse)-anti 
protein systems. Analysis of the specific precipi- 
tates for hydroxyproline as a measure of antigen 
in the precipitate indicated that gelatin and 
OPG were incorporated into the antigen-antibody 
precipitates. A study of sera from many species 
indicated the presence of naturally occurring 
antibodies to gelatin in horse, dog, monkey, pig 
and guinea pig sera and their absence in rabbit, 
chicken, sheep and bovine sera. Rabbits were 
immunized with gelatin using the adjuvant tech- 
nique. Specific gelatin-anti gelatin precipitates 
from the various species were soluble only in 
excess gelatin. The ultraviolet spectra of precipi- 
tates made from human, horse and dog sera 
resembled those of the respective gamma globu- 
lins. Precipitates from human and dog sera re- 
acted, respectively, with rabbit anti human 
gamma globulin and rabbit anti canine gamma 
globulin sera. (This investigation was supported 
by the Med. Research and Develop. Board, 
Office of the Surgeon General, Dept. of the Army 
under contract No. DA-49-007-MD-248.) 


1653. Characterization of the Catt and Mg * 
reaction steps in hemolysis by antibo« + 
and complement. MANFRED M. MAYER Ad 
LAWRENCE LEvINE*. Dept. of Microbiolo: j, 
Johns Hopkins School of Hygiene and Pub ic 
Health, Baltimore, Md. 

Procedures have been developed for studyig 
the Cat* and Mgt* steps separately. These : re 
based on the finding that sensitized erythrocy es 
(EA) can be taken through the Ca** step um er 
conditions which prevent the subsequent M; * 
step. During this process certain componei t 
of complement (C:) are firmly fixed on the cc ll 
forming a complex EAC:. The unreacted comj 0 
nents (C,), which operate in the presence 0: 
Mgt, but not Ca**, are left in the fluid phase. 
EAC, can be obtained completely free of rd DY 
washing. It is also possible to obtain C, essentia!ly 
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free of C: by treatment of C’ with an unrelated 
specific precipitate in the presence of Catt, but 
absence of Mg**. With these reagents it is possible 
to investigate the characteristics of the Ca** and 
Mgt steps by quantitative methods, and to 
study the influence of a variety of factors, such 
as pH, ionic strength, temperature, cell concen- 
tration and divalent cation concentration. The 
mechanism of hemolysis will be discussed in the 
light of these observations. 


1654. Use of HeLa cells for plaque assay of 
poliomyelitis virus. Mary E. McCuain anp 
Car.iton E. ScHwerpT (introduced by S. 8S. 
Evsere). Virus Lab., Univ. of California, 
Berkeley. 

A simple method for plaque assay of poliomye- 
litis viruses has been devised using the HeLa 
cell strain of Gey. Fifty millimeter petri dishes 
seeded with 1.0-1.5 X 10® HeLa cells are incubated 
6-7 days in 3% CO: before virus inoculation. 
With MEF, virus, plaques may be seen as early as 
24 hr. after infection of cells, but plaque counting 
is most conveniently made at 72 hr. postinocu- 
lation, after staining with neutral red, as sug- 
gested by Dulbecco. Using a half-log dilution 
series with 3-4 plates/dilution a linear relation- 
ship is found between virus dilution and plaque 
counts. Results of comparative titrations in 
monkey kidney roller tube and monolayer cul- 
tures, in HeLa roller tube and HeLa plate cultures 
indicate the greatest sensitivity of the last 
method. Application of this assay technique to 
quantitative studies of virus multiplication, 
neutralization, purification and inactivation will 
be discussed. 


1655. Persistence of antigen in rabbits con- 
trasted with that in mice. Pxaiure D. Mc- 
Master, Heinz Kruse*, ERNEst StruM* AND 
Joshua Epwarps*. Rockefeller Inst. for Med. 
Research, New York City. 

Various tracer antigens and the native proteins 
from which they were derived, when injected into 
mice, persisted in traces in the blood and tissues 
about 6 wk. and 3 mon., respectively. Blood or 
tissues transferred from the injected mice (donors) 
to normal (recipient) mice rendered the latter 
hypersensitive to antigen persisting in the trans- 
ferred materials, a state detectable by the ap- 
pearance of anaphylactic ear vessel responses 
(EVR) visible under the microscope when the 
recipients were challenged by an intravenous 
injection of appropriate antisera. Since the donor 
mice did not form antibody well, similar experi- 
ments were undertaken using rabbits which did 
form antibody well, as donors, and highly sen- 
sitive adrenalectomized mice as_ recipients. 
Bovine y-globulin injected into donor rabbits 
in the same weight ratio originally given to the 
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donor mice, was detected in the sera by EVR 
tests after 1 mon., although the same sera failed 
to yield precipitin tests. Transferred liver tissue 
yielded strong EVR at 1 mon., slightly weaker 
EVR after 6 wk., and definitely positive EVR 
even after 2 mon. Control mice receiving the same 
materials or similar materials from normal rabbits 
and challenged respectively with nonspecific 
serum or with the same antiserum, showed no 
EVR. The technique indicated a shorter per- 
sistence of bovine y-globulin in the rabbit than 
in the mouse; nevertheless the antigen persisted 
in the rabbit liver through the period in which 
circulating antibody could be found in the blood 
by precipitin tests. 


1656. Attenuation of poliomyelitis viruses 
on passage through tissue culture. JosEPH 
L. Meunick. Sect. of Preventive Medicine, Yale 
Univ., New Haven, Conn. 

Serial passage of poliomyelitis virus through 
cultures of nonnervous tissue should favor the 
selection of nonneurotropic variants which may 
arise. Enders has already reported that the 
Brunhilde strain (Type 1) could be modified by 
passage through human tissue cultures so that 
its virulence for monkeys was greatly decreased. 
It appears that mutations to produce variants 
with decreased neurotropism constantly occur in 
tissue culture with strains of all 3 antigenic types. 
The ability to produce experimental poliomyelitis 
in monkeys intracerebrally inoculated, and the 
ability to propagate in vitro in cultures of monkey 
testicular and kidney tissues have been used as 
Markers. Strains with decreased virulence for 
monkeys have been obtained by making a number 
of serial passages at high concentrations of virus, 
followed by passages at limiting dilutions. Intra- 
muscular inoculation of monkeys with such at- 
tenuated viruses has not produced disease, al- 
though the monkeys were left with antibodies 
capable of neutralizing antigenically related 
virulent strains. A partially attenuated Type 1 
strain was compared with the original neurotropic 
strain from which it was derived, for its ability 
to infect chimpanzees by the oral route. It was 
found that a virus which is partially attenuated 
may no longer be infectious by the oral route or, 
if infectious, may revert in the course of its mul- 
tiplication in the chimpanzee to its original 
virulent state. 


1657. Newborn pneumonitis virus (Sendai): 
III. Serologic and immunologic characteri- 
zation. Etva MINUSE AND KEITH E. JENSEN 
(introduced by Tuomas Francis, Jr.). Dept. 
of Epidemiology, Virus Lab., School of Public 
Health, Univ. of Michigan, Ann Arbor. 

The antigenic separation of this virus from all 
known types of influenza has been demonstrated 
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by failure to cross-react in hemagglutination- 
inhibition and absorption tests and confirms 
reports of the Japanese investigators. Antisera 
to PVM, mumps, NDV and strains of swine 
influenza also did not inhibit this hemagglutinin. 
Sera from ferrets and mice given sublethal doses 
of the virus intranasally reacted in only low titer, 
as did rabbit antisera prepared in the usual 
manner. Mice and monkeys surviving intracere- 
bral inoculation produced good antibody titers. 
Although no febrile response was noted in any 
monkeys inoculated intranasally, sera from 
Cynomolgus monkeys had high titers of antibody 
(1:4096) while titers of only 1:32 were found in the 
sera from Rhesus monkeys. Sera from cases ad- 
mitted to the University Hospital and Clinic 
at Ann Arbor were pooled by age groups 0.5-1, 
2-3, 4-5, etc. to 70->85 years with 50 individuals 
equally represented in each pool. These were 
examined for antibody by hemmagglutination- 
inhibition tests. No antibodies were demonstrated 
in sera from the ages 6 mon. to 3 yr. The highest 
level of antibody (1:128) were found in the age 
groups from 10-13 yr. A low titer of antibody 
(1:32) was found in each of the pools from people 
older than 23 yr. Of the individual adult sera 
studied, 70% did not have demonstrable antibody 
titers. The significance of this virus-inhibiting 
capacity of human sera will be discussed in rela- 
tion to the experience of our population with this 
viral agent. 


1658. Internal structure of herpes simplex, 
influenza and vaccinia viruses as revealed 
by the electron microscope. COUNCILMAN 
Morean,* Soton A. Exuison,* Harry M. 
Rose anp Dan H. Moore*. Depts. of Micro- 
biology and of Medicine, College of Physicians 
and Surgeons, Columbia Univ., New York City. 
Tissues infected with virus were fixed in osmic 

acid and dehydrated in graded ethyl! alcohols. 

After embedding in methacrylate thin sections 

were cut on a thermal expansion microtome. 

Particles believed to be virus were sectioned and 

found to contain characteristic internal structure 

when examined in the electron microscope. 

Herpes simplex virus appeared to differentiate 

within the nucleus of the host cell as a small, 

spherical particle, 40-60 my in diameter. A single 
membrane developed around the primary body 
and a maximal intranuclear diameter of 130 my 
was achieved. In the cytoplasm the virus was 
found to measure up to 190 my in diameter and to 
possess a double membrane surrounding the 
primary body. Vaccinia virus was characterized 
by a fine reticulum contained within a double 
membrane. Occasionally at the center, but more 
commonly at the periphery, a dense aggreagate of 
granular material was seen, separated from the 
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reticulum by a clear zone. Influenza virus ap- 
peared to develop as a projection from the surface 
of the cytoplasm of the host cell. It contained an 
elliptical central body surrounded by a double 
membrane. The outer membrane, however, was 
seldom well preserved. 


1659. A new member of hepatoencephalitis 
group of murine viruses. J. A. MoRRIS AND 
C. G. Auutsto*. Dept. of Virus and Rickettsial 
Diseases, Army Med. Service Grad. School, 
Washington, D.C. 

A group of viruses causing hepatitis or central 
nervous system disease, or both, in suckling mice 
is delineated and designated the hepatoencepha- 
litis group. A recently isolated agent (H747) 
consistently produces a fatal disseminated en- 
cephalitis in suckling mice following intracerebral 
inoculation of appreciable dilutions of infectious 
material. Immune serum against the H747 agent 
prepared in adult mice by multiple intraperi- 
toneal inoculation of suspensions of infected 
suckling mouse brain neutralized significant 
amounts of the H747 agent. Antisera prepared in 
a similar manner in mice against 2 other mouse 
viruses, Buescher’s EHF120 (Ann. Rpt. 406 
MGL, 1952) and Andrewes’ MHV (Brit. J. Exper. 
Path., 32: 559, 1951) and JHM (J. Exper. Med., 
90: 181, 1949) mouse immune serum supplied by 
Dr. F. 8. Cheever, all neutralized the H747 agent 
to about the same extent as the homologous anti- 
serum. Reciprocal neutralization tests were not 
done since neither EHF120 nor MHV, the other 2 
viruses available at the time, consistently in- 
duced fatal disease in suckling mice inoculated 
with low dilutions of infectious material. Com- 
plement-fixing antigens prepared from the brains 
of suckling mice infected with the H747 agent or 
with EHF120 virus were tested against the same 
logs of sera used in the neutralization tests. 
Complement was fixed in the presence of H747 
and EHF120 infected suckling mouse brain anti. 
gens and their respective antisera as well as anti. 
sera against JHM and MHV. The repeated re 
covery of members of this antigenically relate: 
group of agents from mice in U.S.A., Englan:: 
and Japan indicates wide dissemination of this 
family of murine viruses. 


1660. Determination of desoxycholic acid and 
cholic acid. E. H. Mosspacn*, H. J. KALinsky‘, 
E. Haupern* anv F. E. KEnpDAuuL. Columbia 
Univ. Research Service, Goldwater Memoril 
Hosp. and Dept. of Med. and Biochemistr), 
Columbia Univ., New York City. 

Recently Kier (J. Lab. & Clin. Med. 40: 755, 
1952) confirmed the finding of Bandow (Biochem. 
Z. 301, 36, 1939) that solutions of certain bile acics 
in 65% sulfuric acid have characteristic ultraviolet 
absorption spectra. Under the conditions de- 





ser 
bot 


an: 
pre 
wh 
aci 
15 | 


Thi 
ous 
and 
wer 
wer 
ficit 
son 
by 
sory 
tant 
will 
for 
hyd: 
dest 
ditic 
1661 


perce 
inject 
that 

sister 
given 
pertus 
rabbit 
bumir 
mw of J 
perce 
optim 
admin 
hours 
sensiti 
pearec 
agains 
doses 

passivi 
accom] 
pertuss 
This ; 














March 1954 


scribed by Kier cholic and desoxycholic acids 
both exhibited absorption maxima near 3200 A, 
making it difficult to obtain reliable quantitative 
analyses when both of these substances were 
present in a bile acid mixture. We have found that 
when solutions of cholic acid and desoxycholic 
acid in 65% sulfuric acid are heated at 60°C for 
15 min. the desoxycholic acid peak shifts to 3850 
A, while the cholic acid peak remains at 3200 A. 
This observation has been used for the simultane- 
ous quantitative determination of desoxycholic 
and cholic acids in bile. Satisfactory recoveries 
were obtained when known amounts of these acids 
were added to human or canine bile. The speci- 
ficity of the method was established by compari- 
son of the analytical results with data obtained 
by column partition chromatography. The ab- 
sorption spectra of other physiologically impor- 
tant bile acids were also determined. Evidence 
will be presented showing that analytical methods 
for bile acids involving preliminary alkaline 
hydrolysis are likely to be in error due to partial 
destruction of certain bile acids under these con- 
ditions. 


1661. Passive anaphylaxis in H. pertussis 
treated mice. J. Munoz, L. F. Scoucnarpt* 
AND W. F. Verwey*. Sharp & Dohme, Div. of 
Merck & Co., Inc., West Point, Pa. 

Passive anaphylaxis in mice has been produced 
only with difficulty by the means of heterologous 
antiserum (BURDEN, Federation Proc. 5: 245, 
1946). Solotorovsky et al. (J. Immunol. 71: 296, 
1953) and Malkiel et al. (J. Immunol. 71: 311, 
1953) have failed to produce passive anaphylaxis 
with the sera of mice known to be anaphylactically 
sensitive. Malkiel et al. however were able to 
transfer anaphylactic sensitivity in a small 
percentage of mice that had been previously 
injected with H. pertussis vaccine. We have found 
that passive sensitization can be produced con- 
sistently in Tumblebrook female mice if they are 
given intraperitoneally a 2 billion dose of H. 
pertussis vaccine 4 days beiore the injection of 
rabbit antiserum. Using the bovine serum al- 
bumin—anti-bovine serum albumin system, 187 
nw of Ab nitrogen is required to produce a large 
percentage of anaphylactic deaths. There is an 
optimal time for challenge of 4-6 hr. after the 
administration of the antiserum. Forty-eight 
hours after the administration of the serum the 
sensitivity has for practical purposes disap- 
peared. Chlortrimeton does not protect mice 
against passive anaphylaxis but cortisone in the 
doses given had a slight protective effect. The 
passive transfer with heterologous serum can be 
accomplished 5 days after the injection of H. 
pertussis but not as well 10 or more days after. 
This is noteworthy because pertussis-treated 
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mice, when actively sensitized, remain equally 
sensitive to anaphylaxis for over 2 months. 
Adrenalectomized mice also can be sensitized 
passively with rabbit antiserum. 


1662. Mechanism of the activating effect of 
calcium on a bactericidal substance for 
Bacillus subtilis in rabbit serum. QUENTIN 
N. Myrvik (introduced by A. E. Feuer). 
Dept. of Microbiology, Sciool of Medicine, Univ. 
of Virginia, Charlottesville. 

Several antibacterial substances have been 
reported to occur in mammalian tissues and tissue 
fluids. However, little information is available 
to characterize or identify the various active 
principles reported. One such ‘substance present 
in human serum and active against Bacillus 
subtilis was reported by Jacox (J. Exper. Med. 
92: 101, 1950) to require calcium. A similar bac- 
tericidin is present in rabbit serum and can also 
be inactivated by the addition of sodium citrate 
and reactivated by the addition of calcium. 
Data obtained in this laboratory support the 
idea that calcium is not a requirement of this 
active principle. Calcium, glycine or lysozyme is 
equally capable of reactivating citrate-inacti- 
vated bactericidin. Furthermore, quantitative 
studies show that the amount of citrate necessary 
to inactivate the bactericidin is proportional to 
the amount of bactericidin in the serum. On the 
contrary, the quantity of calcium, glycine or 
lysozyme necessary to reactivate it is inversely 
related to, the amount of bactericidin in the serum. 
These data make unlikely the thesis that calcium 
is a requirement for this bactericidin. It seems 
more probable that citrate ion binds the bacteri- 
cidin and that the addition of calcium, glycine 
or lysozyme competitively ties up citrate thus 
releasing the bactericidin. 


1663. Recovery of Texas-1 type Coxsackie virus 
from the blood of wild rabbit and from 
sewage contaminating rabbit’s feeding 
ground. J. R. O’Connor* anp J. A. Morris. 
Fish and Wildlife Service, U. S. Dept. of Interior, 
Laurel, Md., and Dept. of Virus and Rickettsial 
Diseases, Army Med. Service Grad. School, 
Washington, D. C. 

Coxsackie viruses which primarily affect human 
beings have been demonstrated frequently in 
sewage (MELNIcK, Bull. N. Y. Acad. Med. 26: 
342, 1950). The role of animals in disseminating 
these viruses remains unknown but serologic 
surveys indicated that wild rabbits in Maryland 
had been infected (Morris anp O’ConNoR, 
Cornell Vet., 42: 56, 1952). During the summer of 
1953, 18 cottontail rabbits were trapped in the 
Patuxent Wildlife Refuge, Laurel, Md. From 
each of these rabbits a sample of blood was taken 
on the day of trapping, diluted with sterile saline 
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and inoculated intracerebrally into a litter of 
suckling mice. Only the blood of wild rabbit 
WR53-2, trapped in early June, yielded a viral 
agent. This had the pathogenicity of members 
of the Coxsackie group and neutralization and 
complement fixation tests indicated that the new 
agent was indistinguishable from the Texas-l 
strain of Coxsackie virus. The isolation seemed 
valid since all of the original mice sickened or 
died. Furthermore, the agent was reisolated from 
the frozen blood which originally yielded the virus. 
Finally, rabbit WR53-2 showed an increase in 
antibodies against the agent recovered from its 
blood during the month following capture. In 
July and August, 1953, 86 sewage samples were 
collected from the outflow of a septic tank which 
drained into the marshlands where the infected 
rabbit was trapped. Two sewage samples taken in 
July yielded Coxsackie agents which were identi- 
fied serologically as strains of Texas-l virus. 
Presumably rabbit WR53-2 was infected from 
sewage and not vice versa. 


1664. Propagation of Theiler’s virus in mouse 
brain tumors. Harotp E. PEARSON AND 
Dorotuy L. Lacersore.* Dept. of Med. Micro- 
biology, Univ. of Southern California School of 
Medicine, and Lab. Div., Los Angeles County 
Hosp., Los Angeles. 

Attempts have been made to propagate Theiler’s 
GDVII mouse encephalomyelitis virus in trans- 
plantable mouse brain tumors. The virus did not 
grow in the C1300 neuroblastoma in ABC albino 
mice when tumor tissue dipped in ‘virus was im- 
planted subcutaneously in the mice or when 
subcutaneously grown tumors were inoculated 
with virus; virus did not grow in tumor tissue 
propagated in tissue culture. Virus did attain 
high titer in tumors grown on egg membranes. 
This may have resulted from virus growth in the 
tumor tissue or concentration of virus which 
proliferated in chick tissue. No differences were 
observed in P#®Q, uptake into various fractions 
of tumor tissue in the presence or absence of 
virus. Of 5 mouse brain gliomas studied, sub- 
cutaneously implanted tumors attained the same 
size in the presence or absence of virus. Virus 
grew in some of the tumors but not in others. 
Some tumors grown on the chorio-allantoic 
membrane of embryonated eggs could be infected 
with virus, others could not; 1 of the 5 tumors 
could not be passed in eggs even in the absence of 
virus. Virus could be grown in tissue cultures of 
3 of the 5 tumors. The titer of virus in culture 
was considerably less than that attained in cul- 
tures of brain tissue (1-day-old mice used) from 
the several strains of host mice. Titers of virus 
in tissue cultures of 1-day-old mouse brains from 
C57, C3H and A albino strains varied and were 
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lower than in brains from certain other inbred 
albino strains of mice. 


1665. New factor (properdin) in human serum 
necessary for interaction of zymosan and 
of certain bacteria with complement. 
Louis PittemMeR, Livia Bium,* Earut Topp* 
AND Irwin H. Lepow.* Inst. of Pathology, 
Western Reserve Univ., Cleveland, Ohio. 
Zymosan readily inactivates C’3 at 37° but not 

at 15° (J. Immunol. 71: 339, 1953). If serum is 

treated with zymosan at 15° and the insoluble 
phase removed, C’3 can no longer be inactivated 
by zymosan at 37°. However, the insoluble product 
which is a complex between zymosan and_a heat- 
labile factor, provisionally called properdin, 
can bring about this reaction. This complex dis- 
sociates at 37° in solutions of high ionic strength, 
yielding zymosan and properdin. The addition of 
properdin to serum pretreated with zymosan at 
15° renders its C’3 susceptible to zymosan at 37°. 
The reaction of properdin with zymosan requires 
the presence of Mg*t* and of a nondialyzable 
factor which is sensitive to hydrazine. The zymo- 
san-properdin complex inactivates C’3 in all 
specifically inactivated serums or serum fractions 
except R1, in contrast to zymosan itself which 
inactivates C’3 in untreated serum only. The 
inactivation of C’3 by zymosan therefore is, at 
least, a 2-stage process. The Ist involves the 
combination of properdin with zymosan, the 2nd 
the inactivation of C’3 by this complex. The 

concentration of properdin varies between 10-20 

ug N/ml of human serum. It has also been found 

in the serum of other species (guinea pig, hog, 

cow, rabbit, etc.). It is not an antibody, nor a 

known component of the complement or fibrino- 

lytic systems. It is inactivated at 50°C in 30 min. 


1666. Reactivity of complement from sera of 
different species. OTto J. PLEscia,* KENNETH 
AMIRAIAN* AND MIcHAEL HEIDELBERGER. 
Depts. of Medicine and Biochemistry, P. and S., 
Columbia Univ. New York City. 

It was known that the extent of the immune 
hemolytic reaction depends markedly on the 
ratio of sensitized red blood cells and compl: - 
ment (C’) and on their concentrations. It was not 
realized, however, that this dependence mig)it 
be different for C’ from different species. The 
results of such an investigation forms the basis 
of this report. Reactions with guinea pig, pig, 
human, rabbit, horse and dog C’ were carried 
out kinetically, keeping the ratio of the reactants 
constant but increasing their concentrations. 
C’ from these sources differed in its dependence 
on concentration of reactants so that even rela- 
tive titers determined at a fixed arbitrary con- 
centration of red blood cells, as is done at present, 
might easily be illusory. A limit process to arrive 
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at such determinations is indicated instead. 
These differences in reactivity will be interpreted 
and discussed in| terms of an equilibrium hy- 
pothesis for the fixation of C’ on sensitized red 
blood cells. 


1667. Purification of a substance responsible 
for localization of anti-rat-kidney anti- 
bodies in the kidney. Davin PREssmaAn, 
Yasuo Yaci* anp LEONHARD KorRNGOLD.* 
Immunochemistry Sec., Sloan-Kettering Inst. for 
Cancer Research, New York City. 

Cole et al. (Proc. Soc. 77: 498, 1951) have shown 
that the soluble material formed by the digestion 
of kidney tissue by trypsin is capable of neutraliz- 
ing the nephrotoxic activity of anti-kidney serum. 
In the work reported here, we have shown that a 
similar digest of the saline insoluble part of 
kidney homogenate neutralizes the localizing 
activity of anti-kidney antibodies as determined 
by the use of radioactive tracers. The activity of 
the digest (on a nitrogen basis) was increased by a 
factor of 10 by alcohol fractionation. This purified 
digest contained appreciable amounts of nucleic 
acids. Further digestion with ribonuclease and 
desoxyribonuclease permitted separation of a 
protein fraction free of phosphorus and of nucleic 
acids and their digestion products, which was 25 
times more active on a nitrogen basis in neutraliz- 
ing localizing activity than was the original digest. 
Electrophoretic analysis (Dr. M. L. Petermann) 
of the purified material showed at least 2 com- 
ponents. Electrophoretic separation (free and on 
paper) showed that the faster-moving component 
was the more active. The activity of the original 
aleohol purified digest was not affected appreci- 
ably by digestion with a-amylase, #-amylase, 
hyaluronidase, #-glucuronidase, cryst. chymo- 
trypsin, cryst. ribonuclease, cryst. desoxyribo- 
nuclease and further digestion with cryst. trypsin. 
Activity was destroyed by papain and crude 
trypsin. 


1668. Lipoidal factors in. induction of tuber- 
culous hypersensitivity. SipNey RarFe., 
EpGar LEDERER* AND J. ASSELINEAU*. School 
of Medicine, Stanford Univ., and Inst. de Biologie 
Physico-Chimique, Paris, France. 

A lipopolysaccharide of M. tuberculosis along 
with protein of the bacillus induces in animals 
the state of tuberculin hypersensitivity. The 
lipoidal substance is extractable from the bacillus 
by chloroform as part of the ‘wax’ fraction. It is 
composed of mycolic acids, mixtures of beta 
hydroxy aliphatic fatty acids which may be 
represented by the general formula CssH176Q,, 
esterified with a polysaccharide of molecular 
weight 6 to 9,000. The separate constituents, 
mycolic acids and polysaccharide themselves, 
fail to function in the sensitizing process. We have 
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evidence to suggest however that various esters of 
mycolic acid are active in inducing sensitization. 
This seems to be the case with methyl ester and 
with a galactose ester. It appears therefore that 
the essential component of tubercle bacillary 
was necessary for establishing ‘delayed’ hyper- 
sensitivity is an ester of mycolic acid and that 
the polysaccharide component of the naturally 
occurring ester is not specifically required for 
this activity. (Dr. Rudolph Anderson has kindly 
supplied some of the samples of mycolic acid and 
polysaccharide employed in these experiments.) 


1669. Inactivation of tobacco mosaic virus 
with rabbit antisera. I. Rappaport ANp A. 
SIEGEL (introduced by Dan H. CAmpBELt). 
Botany Dept., Univ. of California, Los Angeles. 
Eight symptomatically different strains of 

TMV have been classified into 4 groups on the 
basis of electrophoretic mobility, color of purified 
virus, UV inactivation, and a differential host 
reaction. Qualitative and quantitative precipitin 
analyses with antisera against the different 
strains suggested that the number of groups be 
reduced to three. Antiserum inactivation studies 
were carried out on 6 of the 8 strains to broaden 
the serological classification. Inactivation by 
antiserum was efficient and very rapid. A con- 
centration of 5 X 1074 mg. antibody protein/ml. 
reduced the infectivity of 5 XK 10-* mg. virus 
protein/ml. more than half in less than one 
minute. The rate of inactivation decreased with 
time and showed little temperature dependence. 
The fraction of virus surviving after reacting 
for essentially infinite time with antiserum at 
dilutions from 107% ml. to 1.5 X 10-5 ml. was 
measured. All of the strains showed a character- 
istic inactivation which permitted individual as 
well as group classifications. In general, the extent 
of inactivation for a particular antiserum was 
correlated with the absolute amount of antibody 
present, with one exception. U8, a strain which 
precipitated approximately 3X as much antibody 
from an anti-strain U1 antiserum than did strain 
U2, was inactivated less by this antiserum than 
was strain U2. It was demonstrated that the virus 
aggregated in these experiments, which contrib- 
uted to the reduced infectivity. Aggregation 
alone, however, was insufficient to account for all 
of the inactivation observed. This suggested that 
specific inactivation also occurred. It is proposed 
that where quantitative precipitin analyses and 
inactivation studies do not agree on the classifi- 
cation of a virus strain, the latter takes precedence 
because of its important relationship to biological 
activity. 


1670. Electron microscopic studies of tissue 
culture cells infected with a member of 
the herpes-B virus group. MAGpDALENA 
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Reissic (introduced by JoseEpH L. MELNICK). 
Sec. of Preventive Medicine, Yale Univ., New 
Haven, Conn. 

The intracellular events occurring in tissue 
culture cells infected with a member of the herpes- 
B virus group have been followed with the elec- 
tron microscope. Cultures of monkey kidney 
epithelium were selected for this study; in them 
the virus produces typical cytopathogenic effects 
which can be neutralized by specific antiserum. 
When attacked by the virus the cells become 
swollen and rounded, and intranuclear inclusions 
appear. Whereas normal tissue culture cells are 
thin enough to be penetrated by the electron 
beam, the swollen virus-infected ceils are too 
thick for direct electron microscopic observation. 
A technique was devised to overcome this diffi- 
culty so that cells could be cut in sections about 
100 my thick. The infected cells were harvested 
for observation at different times after inoculation 
in an attempt to establish the sequence of changes 
during the intracellular development of the virus 
particles. In order to determine the specificity 
of the changes seen, control observations were 
made on uninoculated cells incubated for the 
same periods, and on cells inoculated with a 
previously incubated mixture of virus and anti- 
serum. Spherical particles of the same size as 
virus, often in regular crystal-like arrays, were 
observed within the nucleus of infected cells. 
These formations have been found most readily 
within the nucleoplasm in the proximity of the 
nuclear membrane. 


1671. Identification of a neurotropic virus 
with oncolytic action for RPL-12 chicken 
lymphoma. MaANnveEt Roca-Garcia,* GEORGE 
R. SHARPLEsS* AND HERALD R. Cox. Viral and 
Rickettsial Research, Lederle Labs. Div., American 
Cyanamid Co. Pearl River, N. Y. 

Following the discovery that certain neurotropic 
viruses were capable of inducing regression of the 
RPL-12 chicken tumor, one of us (G.R.S.) isolated 
from an RPL-12 tumor a potent oncolytic agent 
which proved to have low pathogenicity for most 
laboratory animals. The agent, originally desig- 
nated N.F.T., was proven to be a virus since it 
would not grow in artificial media and readily 
passed Seitz EK pads, Berdefeld N and W filters. 
Swiss mice were susceptible to the agent when 
inoculated intracerebrally, intranasally, or intra- 
peritoneally, and could be infected by the sub- 
cutaneous route with large doses of the virus. 
Virus was recovered in highest concentration 
from the brain and spinal cord, but it was also 
isolated from blood, spleen, liver, kidney and 
adrenals. Adult rabbits, guinea pigs, rats and 
chicks of all ages were not susceptible. Rhesus 
monkeys inoculated intracerebrally developed 
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fever and tremors, but recovered completely. 
Adult hamsters were not susceptible by the 
intraperitoneal route, but approximately 50% 
of the animals could be infected by intracerebral 
inoculation. One-week-old rats readily succumbed 
to either intracerebral or intranasal inoculation. 
The agent was highly infectious for 7-day-old 
chick embryos, and could be passed serially with- 
out difficulty. It was ‘not possible to differentiate 
the N.F.T. agent from a known St. Louis en- 
cephalitis virus by cross neutralization, cross 
immunization and complement fixation tests. 


1672. Comparative assay of antigens by com- 
plement fixation. Joun D. Ross (introduced 
by J. T. Syverton). Dept. of Bacteriology and 
Immunology, Univ. of Minnesota, Minneapolis. 
Serological methods for the quantitative detec- 

tion of specific antigens in complex tissue extracts 
are of particular importance in the study of 
tumorigenic viruses. The present study, exempli- 
fied in the case of the cottontail rabbit papilloma 
virus and its specific antibody, is concerned with 
the comparative assay of antigen by complement 
fixation. A theoretical analysis is presented in an 
attempt to define the test conditions required for 
the derivation of a linear dose-response relation- 
ship amenable to standard statistical treatment. 
Symbolic algebra is used to derive a proposi- 
tional definition of the complement fixation index 
of antigen potency. The assumptions necessary 
to the proposition are stated explicitly, and values 
are assigned to its elements in accordance with 
statistical theory. It has been found experi- 
mentally that assays of cottontail papilloma 
antigen with cottontail rabbit antiserum yield 
linear regressions of CF index on relative antigen 
concentration, varying in slope. The variation 
in slope, a graphical artefact, provides a measure 
of comparative antigen potency. The test pro- 
cedure has been so designed as to incorporate 
tests of assay validity, and estimates of assa) 
error. The technic reported is similar to th 
prototype procedures for analytic complemen‘ 
fixation assay originated by Wadsworth, Maltane 
and Maltaner, and by Rice. Logical difference; 
are emphasized. 


1673. Hemolytic factor associated with Lepto- 
spira) pomona. CATHERINE M. RwssELt 
(introduced by A. E. FELLER). Dept. of Micrv- 
biology, School of Medicine, Univ. of Virgini: , 
Charlottesville. 

The mechanisms whereby leptospirae caus? 
tissue damage are essentially unknown. Durinz 
the course of an investigation of the pathogenesis 
of leptospirosis a factor capable of causing hemoly- 
sis of sheep red blood cells has been demonstrated 
in cultures of L. pomona grown in Korthof’s 
medium to which either bovine or rabbit serum 
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has been added. The hemolysin is almost com- 
pletely inactivated at 54-56°C for 45 min. Maxi- 
mum hemolytic activity can be demonstrated at 
37°C but there is slight activity at 4°C. A pH 
range of about 7.4-8.0 permits maximum activity. 
Comparative study of the hemolytic activity of 
lL. pomona on sheep, rabbit, human, and guinea 
pig erythrocytes revealed maximum activity on 
sheep, decreasing activity on rabbit, slight activ- 
ity on human, and no activity on guinea pig 
erythrocytes. The L. pomona cultures studied 
were virulent for hamsters (killed within 4-5 
days). The possible significance of the hemolysin 
in relation to virulence wili be discussed. 


1674. Immunogenic activity of experimentally 
produced avirulent variants of 3 types of 
poliomyelitis virus. A. B. SaBin anp W. A. 
HENNESSEN*. Univ. of Cincinnati College of 
Medicine, Cincinnati, Ohio. 

Highly virulent (paralytogenic) strains of each 
of the 3 types of poliomyelitis virus were con- 
verted into avirulent (nonparalyzing) variants 
by a series of rapid passages in cynomolgus 
kidney tissue cultures, involving the transfer of 
105 to 10° TcDs9 of virus every 15-24 hr., followed 
by one or more purifications by the terminal 
dilution technique. Although the avirulent vari- 
ants had cytopathogenic titers in the range of 
107 TeDs0/ml of culture fluid for the epithelial 
cells growing out of cynomolgus kidneys in tissue 
culture, no significant lesions were found in the 
kidneys, testes, ovaries, pancreas, heart or other 
viscera of intramuscularly inoculated cynomolgus 
monkeys, nor were lesions found in the CNS of 
intracerebrally inoculated monkeys. However, 
much more of the avirulent than of the virulent 
virus was required to initiate immunogenic 
infections in intramuscularly inoculated cynomol- 
gus monkeys. Thus, while as little as 10! TcDs50o 
of the unmodified Type 1 (Mahoney) virus pro- 
duced antibody in a!l monkeys and paralysis in 
most, 10° TcD;0 of the avirulent variant were 
required to produce antibody in all monkeys, 
although even 10! Tcps were effective in an oc- 
casional animal. Similar observations were made 
with the Type 2 and Type 3 avirulent variants. 
Monkeys receiving 10° TcD;0 or less of the aviru- 
lent variants intracerebrally failed to develop 
antibody. Feeding of the Type 1 avirulent variant 
produced antibody, without paralysis or lesions, 
as well as resistance to the paralytic consequences 
of subsequent oral infection with virulent virus. 
Studies on the Brunhilde virus modified by propa- 
gation in human tissue cultures indicated that a 
variant which loses almost all of its immunogenic 
capacity for cynomolgus monkeys can still pro- 
duce immunogenic, inapparent infection in chim- 
panzees by the oral, intramuscular or intracerebral 
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routes, even though the intracerebrally inoculated 
chimpanzees exhibited no lesions in the CNS. 


1675. Cytologic effects in vitro of epithelio- 
trophic and encephalitogenic viruses on 
human epithelial cells, strain HeLa. WIL- 
LIAM F. ScHERER* AND JEROME T. SYVERTON. 
Dept. of Bacteriology and Immunology, Univ. of 
Minnesota, Minneapolis. 

A stable strain of malignant human epithelial 
cells, strain HeLa (Gry et al., Cancer Research, 
12: 264, 1952) has been shown to be susceptible to 
the cytopathogenic effect of poliomyelitis virus 
(J. Exper. Med. 97: 695, 1953; J. Lab. and Clin. 
Investig. in press, 1954). Multiplication of each 
of the 3 types of virus was accompanied within 
from 12-96 hr. by destruction of the cells. These 
destructive effects were prevented by neutraliza- 
tion of the virus with homotypic antibody, but 
not by heterotypic antibodies. A recognition that 
destruction of strain HeLa cells might not be 
limited to infection by poliomyelitis virus made 
it important to learn the response of these cells 
to other viruses. Certain epitheliotrophic and 
encephalitogenic viruses were found to propagate 
in strain HeLa cells (Bact. Proc. 1953, pp. 42-43). 
It is the purpose of this paper to present for com- 
parative purposes the cytologic changes that 
result from infection of strain HeLa cells by the 
viruses of herpes simplex, pseudorabies, vaccinia, 
Eastern equine encephalomyelitis, Western equine 
encephalomyelitis, West Nile, pseudolympho- 
cytic choriomeningitis, and the 3 types of polio- 
myelitis. 


1676. Effect of x-radiation on migration of 
leucocytes in vitro. I. L. SHECHMEISTER, 
M. FisHMAN AND R. YuNKER*. Depts. of Bac- 
teriology, School of Dentistry and Microbiology, 
School of Medicine, Washington Univ., St. Louis, 
Mo. 

Fishman, Yunker and Shechmeister (Bact. 
Proc. 1953, pp. 52-53) indicated that the migration 
of leucocytes from rats exposed to 600 r total 
body radiation was not altered in extent or rate 
24 hr. after irradiation, but was markedly im- 
paired when measured 5 days after irradiation. 
In the present study, three groups of rabbits 
were exposed to 100, 500, and 800 r total body 
radiation respectively and the rate and extent of 
migration of their leucocytes, as well as total and 
differential WBC counts were determined 1, 3, 5, 
8, 10, 18, 15, 17, 21 and 25 days after irradiation. 
Exposure to 100 r had no appreciable effect on 
leucocyte migration. However, leucocytes of 
animals exposed to 500 and 800 r showed a drop 
in the extent of their migration within 24 hr., 
reaching the lowest value 3 days after irradiation. 
The extent of migration gradually returned to 
normal by the 8th postirradiation day. Leucocytes 
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from rabbits exposed to 500 r showed another 
decrease in the extent of migration 13 days after 
irradiation, gradually returning to normal by the 
21st postirradiation day. Similarly, the extent of 
migration of leucocytes from animals exposed to 
800 r reached another low value 10 days after 
irradiation, and returned to normal by the 17th 
postirradiation day. The significance of these 
results will be discussed in relation to fluctua- 
tions in total and differential leucocyte counts 
and bactericidal action of phagocytes. (Supported 
in part by the Atomic Energy Commission.) 


1677. Role of infection in death of mice 
exposed to lethal doses of fast neutrons. 
Myron S§. SILtverRMAN, V. P. Bonn, P. H. Cu1n 
AND V. GREENMAN. U. S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

Mice exposed to lethal doses of fast neutrons 
or to supralethal doses of x-ray exhibit a mean 
survival time of approximately 3-4 days. Previous 
investigators have indicated that only a small 
percentage of mice dying from acute x-radiation 
injury within the first 5 days following exposure 
show evidence of infection and that such infection 
is ‘incidental.’ Present studies, however, indicate 
that mice sacrificed at intervals after exposure to 
high doses of neutrons from a 60-in. cyclotron 
(9.5-10.6 X 10” neutrons/cm? as measured by 
sulfur threshold detectors), or to 1200 r of x-ray 
show a high incidence of infection with normal 
enteric organisms. This infection appears, as a 
rule, 24 hr. before any deaths occur among groups 
of mice similarly exposed and which serve as 
mortality controls. In the majority of animals 
sacrificed during the first 60 hr. after exposure, 
bacteria are found only in cultures of the spleen. 
Organisms appear in the blood of the animals at a 
later time. This would suggest that although the 
spleen (and probably the liver) is capable of re- 
moving the organisms, it is incapable of destroy- 
ing them, and thus a generalized infection eventu- 
ally results. The significance of this infection in 
the acute radiation syndrome will be discussed. 


1678. Non-additivity of hemolytic units of 
complement. ARTHUR M. SILVERSTEIN (intro- 
duced by FranK MALTANER). Div. of Labs. and 
Research, New York State Dept. of Health, Al- 
bany, N. Y. 

Under certain demonstrated conditions (SILvER- 
STEIN, J. Immunol. 1954, in press) the addition of 
one 50% hemolytic unit of complement to another 
such unit may result in a mixture of more than 2 
units. An explanation of this phenomenon postu- 
lates 2 stages in the mechanism of hemolysis: 
fixation to the sensitized erythrocyte (persen- 
sitization) and a subsequent attack on the 
predisposed cell to cause hemolysis. Data are pre- 
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sented on the interaction of reagents which ap- 
proximate as closely as is presently possible the 
composition of 2 hypothetical functional factors 
which may act in the 2 stages of hemolysis. 


1679. Iso-immunization of rabbits with tryp- 
sinized erythrocytes. JamMes W. Smitu,* 
MatrHew C. Dopp, CiaupE-StarR WRIGHT 
AND ALVINZA E. BunNER.* Depts. of Bacteriology 
and Medicine, Ohio State Univ. Columbus. 
Iso-immunization of rabbits was attempted by 

transfusions of compatible trypsinized erythro- 
cytes. Compatibility was determined by matching 
cells of each pair of rabbits against 9 known iso- 
immune sera so that the recipient cells contained 
at least all the antigens present in the donor cells 
before trypsinization. With 21 such compatible 
pairs, transfusions of normal red cells failed to 
stimulate antibody production. Similar trans- 
fusions of compatible donor cells after treatment 
with 0.1% trypsin for 5 min. at 37°C resulted in 
the appearance of hemagglutinins for such cells 
in the sera of 4 of 6 rabbits. These hemagglutinins 
were demonstrated by the saline diluent, albumin 
diluent, antiglobulin and Trbe technics. Such 
hemagglutinins reacted with the erythrocytes of 
18 different rabbits and were completely absorbed 
by either modified or normal cells. The saline 
hemagglutinin was more heat labile and only the 
incomplete type was demonstrable in sera heated 
at 70°C for 120 min. The hemagglutinins were 
shown to differ markedly from known iso-hemag- 
glutinins with regard to specificity and heat 
stability. Results of ‘atuto-immunization’ of 
rabbits with their own trypsinized erythrocytes 
are presented. 


1680. Cocarboxylase, citrovorum factor, and 
coenzyme A as essential growth factors 
for a non-pathogenic treponeme. Harry 
G. SrernMAN, Vance I. Oyama AND HEnry O. 
ScHuuzeE (introduced by Harry Eac te). Natl. 
Insts. of Health, Bethesda, Md. 

The nutritional requirements of the S-69 strain 
of Treponema pallidum have been determined. 
In contrast to the demanding amino acid require 
ments of other cultivable spirochetes previous; 
investigated, the amino acid requirements of this 
organism were very simple. On the other hand, 
the vitamin requirements were found to be quite 
exacting. In addition to biotin, nicotinic acid, 
and riboflavin, the S-69 organism required, a+ 
essential growth factors, cocarboxylase, citro- 
vorum factor, and coenzyme A. The spirochetes 
could not utilize the ordinary unconjugated vita- 
min factors of these three coenzymes. Coenzyme 
A was replaceable by 4’-phosphopantethine, but 
not by pantethine, 4’-phosphopantothenic acid, 
or 4’-phosphopantothenyl-L-cysteine. 
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1681. Effect of steroid hormones on immune 


hemoantibodies in mice of inbred strains. 

Kurt StTern* anp IsraEL Davipsoun. Dept. 

of Pathology, Chicago Med. School, and Mt. 

Sinai Med. Research Fndn., Chicago, Ill. 

Previous studies by the authors on 12 inbred 
strains of mice showed considerable and constant 
inter-strain differences in the antibody response 
to red cells of sheep, chicken and man. In the 
present investigation 2 strains were utilized of 
which one (C57BL) was consistently a good anti- 
body producer, in contrast to animals of the 
second strain (C3H). Three types of hormone 
preparations were given to mice preceding and/or 
concomitantly with the course of immunization: 
1) estrogen (Ovocylin); 2) adrenal cortical extract 
(Upjohn); 3) cortisone acetate (Merck). Dosages 
of hormones and immunization procedures were 
identical for animals of both strains. Groups of 
male and female mice were tested in parallel 
experiments inciuding adequate numbers of un- 
treated immunized controls. Estrogen caused a 
considerable rise of hemoantibodies in C57BL 
mice, whereas it did not affect, or even depressed, 
the immune response in C8H animals. Adrenal 
cortical extract produced a tendency to depres- 
sion of antibodies, the strain differences being 
equivocal. Administration of cortisone resulted 
in a much more pronounced lowering of antibody 
levels in C3H mice as compared with the effect 
of the hormone in C57BL mice. The implication 
of these findings will be discussed in connection 
with the inherent differences in immune response 
between the 2 strains, and in relation to their 
physiologic endocrine patterns, as expressed in 
hormone secretion and sensitivity of tissues to 
these hormones. (Supported in part by a research 
grant from the Natl. Cancer Inst. (C1113), NIH, 
PHS.) 


1682. Circulating antibody-antigen complex 
following repeated injections of antigen’. 
L. A. STERNBERGER (introduced by GILBERT 
Dauuporr). Div. of Labs. and Research, New 
York State Dept. of Health, Albany, N. Y. 

A comparison has been made between the levels 
of free antigen, free antibody, and circulating 
antibody-antigen complex following single (J. 
Exper. Med. 98: 451, 1953) and repeated injections 
of beef plasma globulin in rabbits. Following the 
third injection the complex appears immediately 
independent of the presence of free precipitating 
antibody. The complex is quickly eliminated but 
reappears earlier, in larger amounts, and for longer 
periods than that which appears following the 
first injection of antigen. The amount of complex 
may be related to the dose of antigen but is in- 
dependent of the presence of free antibody. 


AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


513 


1683. Role of hemolytically active homologous 
complement in vitro tuberculin reaction. 
WarREN R. STINEBRING* AND JOHN A. FLIck. 
Dept. of Microbiology, School of Medicine, Univ. 
of Pennsylvania, Philadelphia. 

The role of complement in the demonstration 
of tuberculin sensitivity of tissues in vitro has 
been little studied. Recently Waksman (Am. Rev. 
Tub. 68: 746, 1953) reported that added comple- 
ment was not essential. Our studies, which were 
in progress before the publication of the above 
work, also show that added complement is not 
necessary for obtaining specific cellular injury 
in the system which we used. The experimental 
procedure was as follows: 1) spleen fragments 
from either tuberculin sensitive or nonsensitive 
guinea pigs were placed in chicken plasma con- 
tained in a test tube; 2) chick embryo extract 
was then added to cause clotting; 3) supernatant 
fluid containing variously treated guinea pig 
serum (aged, heated, or fresh), embryo extract 
and tuberculin or no tuberculin was then added; 
4) tubes were incubated without rolling at 37°; 
5) cultures were read for extent and density of 
the zone of migration at various times. The tubes 
were randomized before the supernatant fluid 
was added, coded after the test fluid had been 
added, and read by direct comparison of one 
tube with another. The rank difference methods 
as outlined by Wilcoxon (Pub. Am. Cyanamid 
Co. 1949) were used to evaluate the results. No 
evidence could be found to suggest added homolo- 
gous complement plays a role in the in vitro 
tuberculin reaction. (Supported by a PHS Grant.) 


1684. Development of different antibodies in 
human beings experimentally infected with 
Type 1 or Type 2 dengue viruses. B. H. 
Sweet* aup A. B. Sasin. Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. 

The appearance and persistence of homotypic 
and heterotypic neutralizing, complement-fixing 
(C-F) and hemagglutinin-inhibiting (H-I) anti- 
bodies in 4 patients were followed over a period 
of 4 mon. after inoculation of either Type 1 
(Hawaiian) or Type 2 (New Guinea ‘‘C’’) dengue 
virus. Homotypic neutralizing and H-I antibodies 
appeared within 7 days after the first rise in 
temperature, whereas homotypic C-F antibody 
appeared at 2-3 wk. after onset. All varieties of 
homotypic antibody persisted for at least 4 mon. 
Heterotypic neutralizing antibody appeared as 
early as the homotypic in 3 of the 4 patients and 
was delayed for 1 wk. in the fourth; it was of very 
much lower titer but persisted for 4 mon. Hetero- 
typic C-F antibody, in a titer of 1:4 or more, 
appeared in all but 1 of the patients. The homo- 
typic and heterotypic C-F titers were so similar 
in the patients infected with the Hawaiian strain 
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that a diagnosis of the immunologic type of virus 
responsible for the infection would have been 
impossible or misleading by means of the C-F test. 
In the 2 patients infected with the New Guinea 
‘“‘C”’ strain, the C-F test permitted a type-specific 
diagnosis. All sera were also tested with 128 vu 
Japanese B encephalitis C-F antigen, and only 
1 of the 4 patients developed a transitory rise to 
a titer of 1:4-1:8, which was very much lower than 
the level of homotypic dengue C-F antibody. 
The heterotypic H-I antibodies appeared 1 week 
later and in sufficiently lower titer in 3 of the 4 
patients to permit a type-specific diagnosis. In 
the fourth patient the heterotypic H-I antibody 
appeared as early and in similar titer as the homo- 
typic, but dropped more rapidly so that a type- 
specific diagnosis was possible by 4 weeks after 
onset. These studies indicate that the H-I anti- 
body provides the diagnostic test of choice, and 
that by using the 2 immunologically distinct 
dengue antigens, serologic confirmation of the 
clinical diagnosis is possible within 7 days after 
onset of fever. 


1685. Two antibodies in rabbit with different 
rates of metabolic decay. W1Lu1AM H. Ta.ia- 
FERRO AND Davip W. TaumaGce*. Univ. of 
Chicago, Chicago, Ill. 

Dixon, Talmage, and Maurer (J. Exp. Med. 96: 
313, 1952) reported the average biological half- 
life in rabbits of I'*! labelled homologous gamma 
globulin as approximately 5 days. Similar results 
were obtained with passively transferred pre- 
cipitating antibody. In the present work, the 
disappearance of rabbit anti-boiled sheep cell 
stromata (anti-F) was followed in rabbits by pho- 
tometric determinations of 50% hemolytic units. 
Because of consistently low biological half-life 
values (averaging 2.8 days), rabbits were injected 
with an anti-F serum mixed with an I'*! labelled 
antibody solution of high isotopic specificity 
prepared according to the method of elution by 
carrier exchange (TALMAGE et al., J. Infect. Dis., 
in press). The disappearance of the 2 antibodies 
was followed by radioactivity determinations and 
titrations of 50% hemolytic units on identical 
serum samples. For these experiments labelled 
antibody solutions were prepared from rabbit 
antiserums to 1) human gamma globulin 2) boiled 
sheep cell stromata, and 3) whole sheep red cells. 
When the disappearance curves of the labelled 
antibody were compared with the disappearance 
curves of the simultaneously injected anti-F 
hemolysin, comparable disappearance rates were 
obtained only with labelled antibody prepared 
from the anti-F serum. The half-disappearance 
times of labelled anti-human gamma globulin and 
labelled antibody to whole sheep red cell were sig- 
nificantly longer than that of the anti-F hemolysin 
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in every case. (Done under a contract between the 
Atomic Energy Commission and the Univ. of 
Chicago.) 


1686. Antibodies of different hemolytic activ- 
ity in rabbit antiserums to boiled sheep red 
cell stromata. Davip W. TALMAGE AND 
Wiuuiam H. Taiarerro (introduced by Lucy 
GRAVES TALIAFERRO). Univ. of Chicago, Chicago, 
Til. 

Globulin fractions of five rabbit antiserums to 
boiled sheep red cell stromata were separated by 
precipitation at 50% saturation with ammonium 
sulfate. Trace labelling with I'*! resulted in no 
significant loss of 50% hemolytic u/ug protein N. 
Between 0.5% and 6% of the radioactivity in the 
labelled globulin solutions could be absorbed on 
an excess of sheep red blood cells or boiled stro- 
mata, but this percentage was not correlated with 
the number of hemolytic u/ug protein N in the 
labelled globulin fraction. If, however, absorptions 
were done in an ice bath with a total exposure time 
of 10 min. and approximately 250,000 red cells/ 
hemolytic u more than 95% of the hemolytic ac- 
tivity, but a much smaller percentage of the total 
absorbable radioactivity was absorbed. Labelled 
antibody was eluted from the red cells by ex- 
change with unlabelled antibody. Using varying 
numbers of red cells, the absorption of the hemo- 
lytic activity of the eluate closely paralleled the 
absorption of only a fraction of the total absorb- 
able radioactivity. It seems probable that a small 
fraction of the total antibody protein contained 
most of the hemolytic activity and that the ratio 
between hemolytic and weight units in this frac- 
tion is relatively constant. It is possible to esti- 
mate this ratio from these studies, if the assump- 
tion is made that the specific radioactivity of the 
labelled hemolysin is the same as that of the non- 
antibody globulin. (Done under contract between 
the Atomic Energy Commission and the Univ. of 
Chicago. ) 


1687. Size and shape of molecules of a muco- 
protein which reacts with viruses of the in- 
fluenza-newcastle-mumps group. Icor Tamm 
(introduced by Frank L. HorsFaut, JR.) 
Hosp. of Rockefeller Inst. for Med. Research 
New York City. 

Viruses of the influenza-Newcastle-mump: 
group are capable of reacting with red blood cell: 
from many species as well as with component: 
present in various tissues and tissue fluids. Th« 
characieristics of the reaction suggest that it is 
enzymatic in nature. The isolation from norma! 
human urine of an electrophoretically and ultra 
centrifugally pure mucoprotein (Proc. Soc. Exper 
Biol. & Med. 74: 108, 1950; J. Exper. Med. 95: 71 
1952 and 95: 99, 1952) permitted identification o! 
the specific substrate for influenza virus enzyme 
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Investigations on the size and shape of the muco- 
protein have been carried out by means of ultra- 
centrifugation, diffusion studies, viscosity meas- 
urements, and electromicroscopy. The rate of 
sedimentation of the mucoprotein is markedly 
concentration-dependent. Following extrapolation 
to zero concentration, the sedimentation constant 
was found to be 29.5 S and the molecular weight 
was computed as 7.0 X 10°. The axial ratio fitting 
the sedimentation and diffusion data was found 
to be 202. Viscosity measurements provided in- 
dependent evidence of the very high degree of 
asymmetry of the molecule; the axial ratio based 
on viscosity data was 95. The mucoprotein mole- 
cules have been visualized with the aid of the elec- 
tron microscope at a magnification of 40,000 di- 
ameters. The molecules are very long and very thin 
thred-like structures with a uniform appearance. 
The agreement between data as to the size, weight 
and shape of urinary mucoprotein molecules, 
obtained by different methods, is good. 


1688. Effect of fractionated total body ir- 
radiation on sarcoma cells in the peritoneal 
exudate of the mouse. GapsoN J. TARLETON 
Jr.,* Horace Gouipi£, MonTAGUE BRANTLEY* 
AND MELVIN Simpson*. Dept. of Radiology and 
Lab. for Exptl. Oncology, Meharry Med. College, 
Nashville, Tenn. 

It has been shown (Federation Proc.,. 14: 404, 
1953) that total body irradiation of the mouse with 
moderate, but lethal doses of x-rays (1000 r) 
deeply affected the viability and the structural 
integrity of free sarcoma 37 cells in the peritoneal 
exudate. New experiments by similar technic 
demonstrated that a single dose of 700 r was lethal 
for mice (CFW, C57-6 and C3H Strains), but in- 
sufficient to inhibit the growth of sarcoma cells. 
However, the same dose fractionated in 3 doses 
(300 r, 200 r and 200 r) given on 3 alternate days 
reduced by at least 50% the number of tumor cells 
in the exudate in 90% of mice and in 40% abolished 
entirely their growth, while at the same time ex- 
tending survival 2 or 3 times in 75% of mice, and 
indefinitely in 20% (as compared with controls). 
The fractionation in 2 doses of 400 r and 300 r 
separated by 3 days intervals or 7 daily doses of 
100 r was insufficient. It is concluded that frac- 
tionation at an optimal range decreased the 
damaging effect of total body irradiation and in- 
creased its growth-inhibiting effects on free sar- 
coma cells. 


1689. Electron microscopic and ultracentra- 
fugation studies on purified tissue culture 
poliomyelitis virus strains. A. R. Tayor,* 
A. E. Hoox,* I. Wm. McLean, JR., ano F. D. 
StimperT.* Research Dept., Parke, Davis and 
Co., Detroit, Mich. 

Purified concentrates of representative strains 
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of poliomyelitis virus, Mahoney, Type 1; M.E.F. 
1, Type 2; and Saukett, Type 3; have been ob- 
tained by means of ultrafiltration and ultra- 
centrifugation of infectious tissue culture fluids 
(titers 10-1077) harvested from minced monkey 
kidney tissue. Such concentrates (200-1000x by 
volume) possess tissue culture titers equivalent 
to those of the starting materials and retain the 
immunological characteristics of the respective 
virus strains. Examination in the electron micro- 
scope has revealed that all three of the strains 
studied are characterized morphologically as 
spherical particles which show a marked tendency 
to assume close-packed array formation when the 
suspensions are sufficiently concentrated and puri- 
fied. Individual particle sizes of the Mahoney and 
Saukett strains, measured on several different 
lots of material, have averaged 33 and 31 my, 
respectively, while the M.E.F. 1 strain is some- 
what smaller, confirmings the findings of Bach- 
rach, Schwerdt and Stanley, (J. Jmmunol., in 
press). Approximate sedimentation constants esti- 
mated indirectly (160-170S) are consistent with 
the particle sizes found by electron microscopy 
and recorded by others. (PoLSON AND SELZER, 
Proc. Soc. Exper. Biol. & Med. 81: 218, 1952. 
ME Lnick, et al. J. Immunol. 67: 151, 1951.) 


1690. Factors affecting antibody production 
in the rabbit’s cornea. RicHarp THOMPSON 
AND VIRGINIA M. Harrison*. Univ. of Colorado 
Med. School, Denver, Colo. 

Protein antigens were injected intracorneally 
in rabbits. After suitable periods, expressed 
corneal juices and serums were titrated for anti- 
body by Boyden’s hemagglutination technic. At 
later periods, corneal antibody titers were con- 
sistently higher than serum titers and were fre- 
quently positive when serums were negative. Fol- 
lowing injection of different antigens into right 
and left corneas, the respective corneas always 
contained higher titers against the specific anti- 
gen. Opposite type antibody was present oc- 
casionally in the cornea if the serum contained 
it, but not otherwise. This confirms our previously 
reported work using different methods (J. Im- 
munol., 65: 633, 1950). Unless antigen has some 
unexplained specific attraction above that of 
specific combining power, for antibody produced 
elsewhere, local antibody production is indicated. 
Cortisone ointment placed in one conjunctival 
sac, after bilateral intracorneal injection of anti- 
gen, markedly reduced corneal reaction and anti- 
body formation in both corneas. In some rabbits 
receiving less cortisone, reactions and antibody 
concentrations were significantly less in treated 
than in untreated corneas in the same animals. 
Beta-radiation (strontium, 38,800R) applied to 
the cornea 3 days before antigen injection pro- 
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duced no diminution in antibody production. X- 
irradiation of the head 3 days before intracorneal 
antigen injection did not affect corneal reactions 
or antibody concentrations. Similar x-irradiation 
of the body, with head protected, usually entirely 
eliminated antibody production and corneal re- 
action to antigen injection. Body irradiation ap- 
parently destroys some general cellular or soluble 
factor necessary for antibody production in the 
cornea, or produces some circulating agent which 
inhibits it. 

1691. Effect of antibody on influenza virus in- 
fection of transplanted tumors. RoBert R. 
Waane_r. Dept. of Internal Medicine, Yale Univ., 
New Haven, Conn. 

In contrast to other strains a neurotropic 
variant of influenza virus (NWS of Stuart-Harris) 
multiplied in and partially suppressed the growth 
of subcutaneously transplanted mouse tumors. 
With the appearance of circulating antihemag- 
glutinins between the 7th and 10th days the virus 
content of sarcoma-37 declined abruptly and the 
tumors rapidly increased in size. The effect of this 
host immune response could be circumvented by 
retransplantation of the infected tumor to normal 
animals al 7-day intervals and in this manner the 
virus was carried in sarcoma-37 transplants for 
9 tumor passages. On the other hand, transplanta- 
tion of infected tumor tissue to vaccinated animals 
resulted in rapid disappearance of virus and un- 
inhibited growth of the grafts. In addition, intra- 
peritoneal injection of homologous immune rabbit 
serum in animals bearing infected neoplasms was 
followed by a rapid fall in virus titer and tumors 
thus released from the suppressive action of the 
virus grew at a normal rate. In 2 other tumors, the 
Ehrlich ascites carcinoma of mice and the Brown- 
Pearce carcinoma of rabbits, NWS virus multi- 
plication was not accompanied by significant in- 
hibition of tumor growth. However, infection of 
these neoplasms responded in similar fashion to 
injection of immune rabbit serum. This action of 
influenza antibody on established infections ap- 
pears to be specific for tumor tissue. Passive im- 
munization did not alter significantly the course 
of NWS virus infection of adult mouse brain and 
lung or subcutaneous transplants of fetal lung and 
kidney. 


1692. Experimental allergic neuritis produced 
in rabbits with nerve and adjuvants. ByRoN 
H. WaKsMAN AND Raymonp D. Apams*. Depis. 
of Bacteriology and Neurology, Harvard Med. 
School, and the Massachusetts General Hosp., 
Boston. 

Studies of experimental allergic encephalomye- 
litis (EAE), produced in various animal species by 
injection of homologous or heterologous nervous 
tissue with Freund’s adjuvants, have failed to 
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demonstrate lesions of peripheral nerve or spinal 
ganglion except in the case of sheep receiving 
homologous brain (InNEs, J. Comp. Path. 61: 241, 
1951). It is shown in the present study that rabbits 
receiving homologous spinal cord as antigen may 
show extensive lesions of both peripheral nerves 
and spinal ganglia in addition to the usual lesions 
in the central nervous system. The use of optic 
nerve as antigen also produces this type of picture. 
By contrast, injection of homologous sciatic nerve 
or ganglion or of heterologous sciatic. nerve 
(human, canine, bovine) produces lesions of nerves 
and ganglia, while the cord, brain stem, optic 
nerves, cerebellum and cerebrum remain entirely 
normal. The antigenic activity of these materials 
is unaffected by autoclaving. This disease picture 
has been called experimental allergic neuritis 
(EAN). The nerve and ganglion lesions resemble 
those of EAE in their perivenous distribution, the 
nature of the inflammatory cells and the associated 
demyelination. The disease follows a time course 
comparable to that of EAE, but clinical differences 
are seen referable to the localization of lesions. 
The spinal fluid in EAN shows marked elevations 
of total protein with little or no change in cell 
count (in EAE both are elevated). EAN is similar 
in many clinical and histological details to certain 
diseases of man (infectious neuritis or neuronitis, 
the Guillain-Barré syndrome) of unknown etiology. 


1693. Antigenic modifications of virus treated 
erythrocytes. JoHN H. Wauuace*, MatrHEW 
C. Dopp, Epwarp GARDNER, JR.* AND CLAUDE- 
Starr WriGut. Depts. of Bacteriology and Medi- 
cine, Ohio State Univ., Columbus. 

Antigenic modifications of human and chicken 
erythrocytes following adsorption and elution of 
influenza virus (PR 8) or Newcastle disease virus 
(NDV) were demonstrated. Groups of rabbits 
were immunized with normal, PR 8 treated and 
NDV treated human (O, Rh*) or chicken red blood 
cells. Erythrocytes were treated by incubation 
with allantoic fluid virus for 4 hr. at 37°C. Specific 
virus modified cell antibody was demonstrated in 
antisera to virus treated human cells by proper 
agglutinin absorption procedures. Modified cel! 
hemagglutinins were also present in antiserum to 
normal human erythrocytes. Similar specificities 
were observed in the antisera to normal and viru: 
treated chicken red cells. Differences in the anti- 
genic modifications produced by the 2 viruse: 
were demonstrated by absorption of antisera tc 
cells of both species. Perhaps the most striking 
results obtained were the agglutination of virus 
modified chicken cells by absorbed antisera to 
virus treated human erythrocytes, and a corre- 
sponding cross reaction of virus treated human 
cells with antisera to modified chicken cells. Modi- 
fied cells were demonstrated.in chickens experi- 
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mentally infected with NDV employing antisera 
specific for NDV modified cells. The antigenic 
modification was present in 4—48 hr. after infection 
depending upon the route of inoculation and 
dosage of virus. NDV modified cell hemagglutinin 
was shown to differ from virus hemagglutinin in- 
hibiting antibody. 


1694. Studies on plague: II. Serologic investi- 
gation of Pasteurella pestis endotoxin and 
specific rabbit antitoxin. JozEL WARREN, 
Ursuta L. Wauz*, JEANETTE REEDAL* AND 
SamMuEL J. Asx*. Dept. of Bacteriology, Com- 
municable Diseases Div. Army Med. Service 
Grad. School, Washington, D. C. 

Previous attempts to prepare potent antitoxin 
in rabbits by injection of the partially purified 
endotoxin of Pasteurella pestis have been un- 
successful. However, rabbits immunized with a 
highly purified toxin combined with Freund ad- 
juvant developed high levels of antitoxin in a 
relatively short time. This antiserum neutralized 
the toxins from several strains of P. pestis with 
indices ranging between 5.4 and 29.0 when calcu- 
lated by the method of McCrumb. It did not react 
with plague capsular antigens when tested by 
complement-fixation and haemagglutination. The 
antitoxin fixed complement in the presence of as 
little as 1 ug/ml of crude toxin and it has been 
found possible to follow the level of free toxin in 
cultures of P. pestis by means of the complement- 
fixation test. A haemagglutination system em- 
ploying the purified toxin and tannic acid-treated 
sheep cells has been developed and found to be 
highly sensitive in the measurement of small 
amounts of antitoxin. The relationship between 
toxin neutralization, complement-fixation and 
haemagglutination levels in hyperimmune animal 
sera will be discussed. The stability and formalde- 
hyde-inactivation times of pure toxin have been 
established. Immunization experiments using pure 
toxoid in mice will be described. 


1695. Observations on the edema and altered 
vascular physiology in rickettsial (Murine 
typhus) toxemia of mice. L. W. WATTENBERG 
AND B. L. E.tspera (introduced by C. L. 
WIssEMAN, JR.). Army Med. Service Grad. School, 
Washington, D.C. 

The mechanism of action of rickettsial toxins is 
beginning to be understood. Hemolysis and hyper- 
kaliemia, important in ‘rabbits (Paterson et al., 
J. Immunol. 1954, in press), are not found in mice 
or rats where hemoconcentration characterizes 
rickettsial toxemia. The origin of hemoconcentra- 
tion under these conditions was examined by 2 
methods: /) morphological observations of the 
escape from the vessels of 2 high molecular weight 
tracers, an azoprotein made by coupling T-1824 
to bovine albumen (Kruse anp McMastsrs, J. 
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Exper. Med. 90: 425, 1949) and dextran, and 2) 
direct in vivo observations of the cutaneous vas- 
cular system using a transparent chamber (ALGIRE 
AND LeGA.uis, J. Nat. Cancer Inst. 10: 225, 1949). 
In mice receiving 4 LDw’s of toxin intravenously, 
small accumulations of tracers are found through- 
out most of the interstitial tissue, no areas show- 
ing massive involvement. Escape of tracers, as 
well as appearance of edema in the skin in vivo 
indicate that capillary leakage, accompanying 
a rise in hematocrit, generally begins 30-45 min. 
following toxin. A consistent pattern of vascular 
changes appears about 25 min. after toxin with 
a slowing of capillary, and subsequently in se- 
quence, venular, venous, arteriolar and arterial 
blood flow, followed shortly by arteriolar and 
arterial constriction. These studies demonstrate 
that rickettsial toxin produces alterations in the 
physiology of the peripheral vascular system 
quickly and a widespread increased endothelial 
permeability which leads to the profound hemo- 
concentration seen in the terminal animal. 


1696. Effect of chemical and physical agents 
on contribution of complement nitrogen 
from rabbit and guinea pig sera. WILLIAM 
WEIGLE* AND Paut H. Maurer. Dept. of Pa- 
thology, Univ. of Pittsburgh School of Medicine, 
Pittsburgh, Pa. 

It has been demonstrated that ‘fresh’ and aged 
sera (rabbit and guinea pig) which are hemolyti- 
cally inactive contribute nitrogenous substances to 
specific precipitates. Because of certain similari- 
ties the name ‘complement’ has been ascribed to 
these substances. Further studies using quantita- 
tive immunochemical techniques have been per- 
formed in an attempt to demonstrate the effect 
of chemical and physical agents on the fixing 
ability of the individual components of comple- 
ment. The effect of these agents (heat, acid, alkali, 
ether, hydrazine, ammonia, urea, yeast and frac- 
tionation of the sera) on the contribution of nitro- 
gen from these sera to specific precipitates was 
similar in both rabbit and guinea pig. I'*! trace 
labeled sera contributed both nitrogen and 
radioactivity to the bovine serum albumin (BSA)- 
rabbit anti BSA system. These experiments indi- 
cate that the nitrogenous substances in hemolyti- 
cally inactive sera which fix to specific precipitates 
are protein constituents rather than lipid. This 
confirms the observation that there is no correla- 
tion between the hemolytic activity of a serum 
and the ability of some of its components to fix 
to precipitates. The effect of the various comple- 
ment components on antigen precipitation will 
be presented. (Supported by Atomic Energy 
Commission contract No. AT (30-1)-1205.) 


1697. Anti-red cell auto-antibodies of healthy 
humans. Russet S. WEISER, Koperr §. 
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Evans* AND Epwarp Prince.* Depts. of Micro- 
biology and Medicine, Univ. of Washington, 
Seattle. 

The red blood cells of many healthy adults when 
drawn into warm buffered saline and washed 
several times were observed to become sensitized 
to the Coombs’ antiglobulin test after being in- 
cubated at 4°C in very large volumes of their own 
fresh serum and washed 4 times in M/100 phos- 
phate buffer physiologic saline pH 7.0 at 4°, 20° 
or 37°C. In a small percentage of individuals sensi- 
tization occurred when the cells were incubated 
at either 4° or 37°C. Hence the antibody is ap- 
parently most often of a cold incomplete type. 
However, unlike complete cold agglutinin it is 
not washed off at 37°C. The sensitizing property 
of the serum was greatly reduced or abolished by 
heating at 56°C for '4 hr. The identity of the heat 
labile component or components and the specific 
antigen or antigens which the antibodies under 
study may be directed against has not been es- 
tablished. (Supported by a grant-in-aid from the 
PHS.) 


1698. Effect of different nephrotoxic sera on 
level of complement during kidney perfu- 
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sion with homologous serum. E. J. WENK 

AND K. LANGE (introduced by B. Ratner). Dept. 

of Medicine, New York Med. College, New York 

City. 

Isolated rat kidneys were perfused by means of 
a recirculator device with freshly prepared rat 
serum. When nephrotoxic antiratkidney-rabbit 
sera were added to the perfusate in minute 
amounts they did not influence the complement 
content of the perfusate before circulation through 
the kidney. Immediately upon one passage 
through the kidney large amounts of complement 
disappeared from the perfusate. The amounts of 
complement removed were in direct proportion 
to the amount of nephrotoxic serum added. The 
components of complement which became the 
limiting factors of complement activity in this 
antigen-antibody reaction were identified. The 
action of cortisone on this system was also tested. 
When nephrotoxic antiratkidney -duck sera instead 
of nephrotoxic rabbit sera were added to the per- 
fusing rat serum lowering of complement did not 
occur. Other organs were also perfused with these 
sera and their ability to remove complement 
studied. 
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1699. Estimation of lean body weight (LBW) 
from anthropometric measurements. 
ALBERT R. Bennxe. U.S. Naval Radiological 
Defense Lab., San Francisco, Calif. 

Let a double cone system (von Schelling) with 
bases in apposition serve as a geometrical model 
of the human body (fat percentage constant). 
Then, V = 4 w°H, r being the radius of greatest 
circumference (C); H, the interapical distance 
(axis) is approximately 3 h (stature). Substituting 
W for V, and 3 h for H, W = arth, and S.A. = 
2rr 1.5 h (approx.), when r is small compared with 
h. All bodily dimensions may be related to r, ‘the 
radius of the body’. Thus, during the male growth 
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period (1-17 yr.), r = 763 (von Schelling). 


In male adults (18-25 yr.), r = one 
rPamham} also, LBW (.9W) = 2 hin. a 6 Cr5. — 217. 
But individual C measurements are affected by 
variable amounts of fat and there is also the prob- 
lem of dysplasia. Therefore, multiple ‘skeletal’ 
measurements (Willoughby, Turner) are required 
for prediction of ‘optimal’ W, and LBW. As an 
example, from the precise data of Turner and 
Haywood (Mt. Holyoke College), for Mh 16.5lam 
(young women), m widths are, chest (24.7 cm, 
2.49 r), Bi-iliac (28.2 em, 2.83 r), Bitrochanteric 
(34.2 em, 3.24 r), and mM circumferences are, wrist 
(14.1 em, 1.41 r) and ankle (20.3 em, 2.04 r), Mr = 
9913 dm, LBWi, (rh) = 51 kg = .89 W (College 
women, age 21) = .85 W (approx.) gen. female 
population, age 25. At any given stature, a change 
of 6% from mr (1 §8.D.) corresponds to 13% in 
mW or LBW, = to the volume increase with r in 
the cone system when H is constant, since r = 
k\/V. From these data and previous formulas, 
MLBW,zm = 1.87 h?em (power formula), = 515 
hem — 34,000 (linear approx.), the distribution of 
‘skeletal’ dimensions ‘and corresponding LBW’s 
(.89 mW, age 21) may be computed for women; 
the ‘s’d/r ratios remain constant in the absence of 
dysplasia. A similar tabulation can be made for 
young men based on, MLBWgm = 2.04 h%m = 700 
Nem — 60,000 (approx.), and for h, 175.3 em, ap- 
prox. m widths are (Air Forces data, Hertzberg 
et al.), chest (30.6 cm, 2.87 r), Bi-iliae (28.4 em, 
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2.66 r), Bitrochanteric (33.5 cm, 3.14 r), mM circum- 
ferences, wrist (17.4 cm, 1.63 r) and ankle (22.7 
em, 2.13 r); Mr = 1.066 dem, LBWig (#r*h) = 62.6 
kg = .94 W (College men, age 21) = .9 W gen. 
male population, age 25. 


1700. Indications of a disturbance in collagen 
metabolism in experimental lathyrism. 
WALDEMAR DasLeER (introduced by Prero P. 
Foa). Dept. of Biochemistry, Chicago Med. School, 
Chicago, IIl. 

When seeds of the flowering sweet pea (Lathyrus 
odoratus) are fed to rats at sufficiently high levels, 
a condition of experimental lathyrism (odoratism) 
develops. Spectacular gross skeletal changes take 
place in these animals. No explanation for the 
occurrence of these skeletal malformations has 
been forthcoming. Because it is tissues which are 
high in collagen that appear to be primarily af- 
fected in sweet pea toxicity, it is postulated that 
odoratism involves a disturbance in collagen 
metabolism. Observations which gave rise to this 
hypothesis will be discussed. Preliminary experi- 
ments indicate that skin weights in rats with 
odoratism are reduced by 30% when compared 
to controls. The collagen content/em? of whole 
skin is reduced by over 20%. When based on skin 
weight, however, the collagen content of skin is 
identical in lathyrismic and in control rats. The 
percentage of collagen in bone (femur) is the same 
in lathyrismic and in control rats. Since the bones 
are thicker and heavier in rats with odoratism, 
the total skeletal collagen, unlike the marked de- 
crease in total skin collagen, is actually higher 
in the lathyrismic rats than in the controls. 


1701. Action of anticholinesterase agents on 
gastric secretion. M. H. F. FrrepMan. Dept. 
of Physiology, Jefferson Med. College, Philadel- 
phia, Pa. 

The influence on gastric secretion of anticho- 
linesterase agents was studied in cats. Experi- 
ments were performed on the unanesthetized 
animal equipped with a permanent gastric fistula 
as well as on the animal under pentabarbital or 
chloralose-urethane anesthesia. Certain anti- 
cholinesterase agents (e.g. tetraethyl-pyrophos- 
phate) administered intramuscularly or sub- 
cutaneously produced in the fasting cat after a 
brief latent period a voluminous sustained secre- 
tion of high acidity and peptic activity. Other 
agents (e.g., some amidopyrophosphates) pro- 
voked gastric secretion only after a long latent 
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period. The rapid type of response was obtained 
in the intact animal when the choline esterase in- 
activator caused generalized central nervous ex- 
citement including central autonomic stimulation. 
This rapid response was not obtained after vagot- 
omy even though general central excitement was 
still being elicited. The anticholinesterease agents 
which provoked acid and pepsin secretion-only 
after a long latent period were those which had 
minimal central effects (absence of convulsions, 
etc). although peripheral effects were evident 
(muscular fasciculations, etc.). Vagotomy had no 
effect on the delayed type of response and atropine 
also was not as effective in depressing the secre- 
tion. The role of choline esterease in reflex phases 
of gastric secretion and the extent to which the 
gastric secretory effects of certain anticholin- 
esterase agents involve histamine liberation are 
currently being studied. 


1702. Disappearance of HGF from insulin 
after liver perfusion. M. G. GoLpNeEr (intro- 
duced by James O. Pinkston). Depts. of Medi- 
cine, Jewish Sanitarium and Hosp. for Chronic 
Diseases, Brooklyn and State Univ. of New York, 
Med. Center, New York City. 

Selutions of commercial insulin were perfused 
through the isolated liver of the bull frog. A hyper- 
glycemic-glycogenolytic effect of this perfusion is 
noted. The perfusate returning from the liver is 
collected and an aliquot injected intravenously 
into a fasting rabbit. Its effect on the bloodsugar 
level of the rabbit was compared with the effect 
of a fraction of the original insulin solution, which 
had not passed through the liver. While the hypo- 
glycemic effect of both solutions was almost identi- 
cal, there was a great difference in the hyper- 
glycemic effect. The solution which had passed 
through the liver did not cause any initial hyper- 
glycemia in the fasting rabbit. The usual transi- 
tory hyperglycemic reaction was elicited by the 
control solution. 


1703. Site of spreading cortical depression. 
BERNICE GRAFSTEIN (introduced by F. C. 
MacIntosu). Dept. of Physiology, McGill Univ., 
Montreal, Canada. 

The pia and the most superficial layer of the 
cerebral cortex have played an important part in 
some of the mechanisms which have been postu- 
lated for the propagation of spreading cortical 
depression. However, a number of experiments 
performed on neurologically isolated cat’s cerebral 
cortex suggest that the role of these elements may 
have been exaggerated. The isolated cortical slab 
preparation, with blood supply intact, has been 
used in order to eliminate complications due to 
the presence of sulci. Depression was usually 
initiated by 10 sec. of 10/sec. bipolar stimulation 
of the surface of the cortex with 10-15 v stimuli of 
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1 msec. duration. During the period of depression, 
the preparation did not respond to test stimula- 
tion of the cortical surface. The depression spread 
at a rate of about 0.05 mm/sec. and was accom- 
panied by a surface-negative wave, of 10-15 mv 
amplitude, which lasted about 2 min. at any point. 
The propagation of this negative wave proved a 
reliable criterion for determining when depression 
had been produced. Three types of experiments 
were performed :a) measurements of the amplitude 
of the negative wave below the surface of the 
cortex; b) measurements of threshold for initiation 
of depression by repetitive monopolar stimulation 
and negative polarization at different levels; c) 
attempts to stop the propagation of depression 
by superficial cuts and cuts from below, and by 
superficial application of procaine. The results 
of these experiments support the view that a deep 
cortical mechanism is essential to the spread of 
depression. 


1704. Free amino acids in the tissues and 
urine of the x-irradiated rat. Ropert FE. 
Kay* anp CeciL ENTENMAN. Biochemistry 
Branch, Biological and Med. Sciences Div., U.S. 
Naval Radiological Defense Lab., San Francisco, 
Calif. 

The urinary amino acid excretion and free 
amino acid concentration in serum, liver, kidney, 
muscle and adrenals of x-irradiated rats was de- 
termined by means of paper partition chromatog- 
raphy. Following whole-body expesure to 800 r 
or 2500 r of 250 kvp x-rays the concentration of 
taurine, glutathione, cysteic acid, methionine, 
citrulline and leucine increased in the urine. The 
greatest increases occurred with taurine, cysteic 
acid and glutathione. The concentration of taurine 
in the urine increased by as much as 5-fold and the 
daily excretion by as much as 10-fold. Twice the 
normal urinary concentrations of glutathione 
and cysteic acid were noted. The daily excretion 
of these 2 compounds increased by as much as 4- 
fold. Analyses of tissues and serum from rats 
sacrificed 60 hr. after whole body exposure to 2500 
r of x-rays showed that the concentration of some 
of the amino acids in the serum and tissues of 
x-irradiated rats was altered greatly from that 
of the normal. In the serum an increase in the con- 
centration of cysteic acid, glutathione, methionii'e 
and alanine occurred. Muscle exhibited an increa:e 
in the concentration of methionine, glycine, cirtu!- 
line and phenyl alanine. The glutathione content 
of the adrenals increased. Decreases in the con- 
centration of glutathione, cysteic acid, taurine, 
glycine, glutamic acid and alanine in the liver were 
observed. In the kidney decreases were found in 
the concentration of taurine, glycine, glutamic 
acid and citrulline. In the tissues and fluid ana. 
lyzed the concentrations of only a limited numbe" 
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of amino acids or amino acid derivatives was con- 
sistently affected by x-irradiation. These com- 
pounds were taurine, glutathione, cysteic acid, 
methionine, glycine, glutamic acid, alanine and 
citrulline. All of these compounds, except citrul- 
line, are known to be related to the metabolism 
of cysteine. These studies indicate that the me- 
tabolism of the sulfur containing amino acids is 
altered by whole-body x-irradiation and that ex- 
cessive excretion of sulfur containing amino acids 
and amino acid derivatives occurs at an early time 
after exposure to x-radiations. 


1705. Intestinal lymph formation influenced 
by fluids in the intestine. K.S. Kim (intro- 
duced by J. H. Grinp.LEy). Mayo Clinic, Roches- 
ter, Minn. 

Male albino rats, weighing 185-275 gm, were 
used. The intestinal lymphatic was cannulated 
with a fine polyethylene tube, by the technique 
described by Bollman et al. A fine polyvinyl tube 
was inserted into the bladder to collect urine. To 
supply a fixed quantity of fluid, 55 ml/day by a 
constant infusion apparatus, a fine polyvinyl tube 
was inserted into the stomach. After operation, 
the rats were kept in confining cages and various 
fluids were supplied at a constant rate by stomach 
tube. All of the rats received the same volume of 
fluid and the intestinal lymph flow varied with 
the substances dissolved in the fluid given into 
the stomach. Sodium chloride, 0.9% solution, gave 
a mean daily intestinal lymph volume of 43.9 ml; 
5% glucose, 13.8 ml; isotonic potassium chloride, 
12.3 ml; isotonic sodium acetate, 15.3 ml; and dis- 
tilled water, 10.2 ml. The urine output was found 
to be inversely proportional to the intestinal 
lymph flow. The same amount of sodium chloride, 
given intravenously at this constant rate, gave a 
mean daily intestinal lymph volume of 16.9 ml. 
Intravenous injection of 5% glucose or distilled 
water also was without effect. 1.8% sodium chlo- 
ride solution gave approximately the same volume 
of the intestinal lymph with isotonic saline in the 
Ist day, but, the lymph fiow decreased consider- 
ably in the 2nd day. Half isotonic saline (hypo- 
tonic) was much less effective than isotonic saline. 
With the procedures used, the volumes of water 
absorbed were similar, but the volume of lymph 
was influenced by the solute. 


1706. Metabolism of bone in rabbit under the 
influence of parathyroid extract. D. M. 
LAsKIN AND M. B. EnNGew (introduced by 
CuesteR W. Darrow). College of Dentistry, 
Univ. of Illinois, Chicago. 

The metabolism of epiphyseal bone slices from 
young rabbits was studied using the Warburg 
respirometer. The influence of parathyroid extract 
was tested in 1 group receiving 1000 v in 42 hr. 
The rate of endogenous anaerobic glycolysis in 
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control and treated animals did not differ sig- 
nificantly. Endogenous respiration (Qo,(DNA)) 
in untreated animals was 57 + 1 (S.E. of mean) 
ul. oxygen/hr/mg desoxyribose nucleic acid. 
Respiration was depressed in slices from animals 
receiving hormone and the Qo,(DNA) was 33 + 2.7 
(S.E. of mean). In both groups the addition of 
glucose, pyruvate, citrate, fumarate, alpha-keto- 
glutarate, malate and methylene blue did not 
affect respiration. Oxygen uptake in all animals 
was increased by succinate. This effect was in- 
hibited by malonate confirming the presence of 
succinic dehydrogenase. Dehydrogenase activity 
was measured by determining the reduction of 
triphenyltetrazolium chloride in the presence of 
succinate. This was found to be decreased by one- 
half.in the hormone treated animals. The resorp- 
tion of bone following administration of para- 
thyroid extract may be related to this change in 
the activity of the intracellular dehydrogenases. 
This event could lead to an accumulation of some 
of the intermediates of carbohydrate metabolism. 
These substances then could act at physiologic 
pH to combine with insoluble minerals of the bone 
matrix and of the cells by cationic exchange. This 
would result in the dissolution of the structure and 
enhance the transfer of mineral salts across cell 
membranes. 


1707. Quality of monosynaptic reflex connec- 
tions between synergic muscles. Davip P. 
C. Luoyp anp A. K. McIntyre*. Rockefeller 
Inst., New York and Dept. of Physiology, Univ. 
of Otago, Dunedin, N.Z. 

Ordinarily group I afferent volleys in a given 
muscle nerve excite homonymous and synergic 
motoneurons, discharging only the homonymous, 
while facilitating action, otherwise engendered, 
of the synergic. Following tetanization synaptic 
action by such afferent volleys is potentiated: 
they then may discharge a few synergic moto- 
neurons (cross-firing). Fact of post-tetanic cross- 
firing suggests that anatomical rather than func- 
tional differences between presynaptic articula- 
tions with homonymous and synergic motoneurons 
determines normal limitation of firing to the ho- 
monymous. Further delineation of synaptic organ- 
ization underlying cross-firing requires study of 
individual motoneurons (subdivided rootlets). 
Gastrocnemius motoneurons were isolated, identi- 
fied functionally as medial or lateral, and their 
firing incidence (f.i.) to rhythmic (25/min.), 
maximal, homonymous, afferent stimulation de- 
termined. Of 110 motoneurons, 14 fired 100%, 30 
between 0 and 100, 66 remained in subliminal 
fringe. Pattern of response to rhythmic testing 
(25/min.) following 12 sec. tetani was recorded. 
Sum of individual response patterns to post- 
tetanic homonymous testing reproduced potentia- 
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tion curve of entire pool—proving representative 
sampling. Fourteen motoneurons cross-fired to 
post-tetanically potentiated synergic afferent 
volleys. Neurons of low-intermediate homon- 
ymous f.i. included most cross-firers, these being 
also the neurons that cross-fired most times during 
post-tetanic rhythmic testing. If spread of f.i. 
values depended primarily upon spread in post- 
synaptic thresholds, and cross-firing upon low 
postsynaptic threshold, this would not be the re- 
sult. Finally, a given motoneuron behaves simi- 
larly to repeatedly presented similar circum- 
stances. Thus, apparently, motoneuron thresholds 
are neither greatly varied nor widely fluctuant; 
presynaptic organization (numbers and/or loca- 
tion) of endings from homonymous sources de- 
termines f.i., and from synergic sources determines 
cross-firing. 


1708. Spectral phonocardiography: applica- 
tion of the Bell sound spectrograph to 
phonocardiography. Vicror A. McKusick, 
SaMUEL A. TaLBotT AND GEORGE N. WEBB (in- 
troduced by Davin Gros). Dept. of Medicine, 
Johns Hopkins Univ. School of Medicine, Balti- 
more, Md. 

For optimum results the Bell sound spectro- 
graph requires modification along the following 
lines: 1) provision for fine definition in both time 
and frequency in the same record is desirable; 
2) display of frequency on a logarithmic scale 
(the ordinate) produces a more realistic record; 
3) instrumentation for the simultaneous parallel 
recording of other physiologic data (for correla- 
tive and timing purposes) is essential; 4) conver- 
sion from the use of direct-writing paper to 
photographic film negative improves intensity 
definition many-fold. Spectral phonocardiograms 
incorporate the timing, frequency, and intensity 
characteristics of heart sounds in a single, objec- 
tive, detailed, standardizable display. The follow- 
ing hypotheses will be discussed and illustrated: 
1) Spectral phonocardiograms match closely the 
mental image of the heart sounds. Therefore their 
interpretation is easy for the experienced stetho- 
scopist. 2) Their pedagogic value is considerable. 
8) For purposes of clinical record spectral phono- 
cardiography has advantages. 4) Spectral phono- 
cardiography permits precise definition in physical 
terms of the adjectives used in describing heart 
sounds and murmurs. 4) Information of physio- 
logic and pathologic significance beyond the ap- 
preciation of either the ear or the current methods 
of phonocardiography is made available by spec- 
tral phonocardiography. 


1709. Hyperglycemic effect of a-estradiol on 
the hypoglycemia of female rabbits. J. 
ScHILLER AND E. A. Tyan*. Hopital de la Pitie, 
Paris, France. 
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The effect of a-estradiol on the glucose tolerance 
test of hypoglycemic rabbits was tested. A group 
of normal adult female rabbits (av. 2 K.520) were 
rendered hypoglycemic by 2 i.v. injections of 50 
mg of a solution of cobalt choride. Each animal 
served as its own control and a glucose tolerance 
test determined previous to any treatment. In 
the first few weeks following the injection of cobalt 
choride a transient hyperglycemia was observed 
(fasting glycemia av. 128 mg%) followed by a 
permanent hypoglycemia as established by the 
glucose tolerance test (av. 40 mg for fasting and 
52 mg by the end of 2 hr.) caused in all probability 
by the destruction of the a-cells of the pancreas. 
The stability of this low glycemic level was 
checked at various intervals by fasting glycemia 
determinations (av. 52 mg%) as compared with 
82 mg% in normal rabbits. Twenty mg of a- 
estradiol was given subcutaneously for 10-15 days 
and the glucose tolerance test repeated. In all 
cases there was a raise of the glycemic level: fast - 
ing 84 mg% as against 40 mg before the administra- 
tion of the estrogen and 92 mg% at the end of 
2 hr. as against 52 mg%. In no ease did the a- 
estradiol induced hyperglycemia reach levels 
above those found in normal animals. The cobalt 
chloride prepared rabbit can be standardized for 
the estimation of the potency of hyperglycemic 
substances. 


1710. Pulmonary edema developed during the 
agonal period in sudden deaths of humans 
and in simulated experimental conditions. 
Henry E. Swann, Jr. (introduced by Davin 
B. Diii). Chemical Corps Med. Labs., Army 
Chemical Center, Md. 

Studies were made on lungs of 69 human deaths 
including drownings, cardiac failures, hangings, 
brain injuries and other causes. Pulmonary edema 
occurred in a variety of conditions with post- 
mortem interval of 4-24 hr., but did not always 
present the classical pathological description. 
In drowning, edema must involve less vascular 
hemo-dynamic complications than in other sudden 
deaths, since congestion and hemorrhage are rarely 
observed. The time of onset of edema could not be 
estimated, but animal experiments showed an 
edema like that seen in humans and produced by 
similar asphyxial methods. Edema developed be 
tween cessation of respiration and that of heart 
action. Animal experiments using dyes, India ink, 
and charcoal particles verified that water actually 
reaches the alveolar wall. Entry of water into air 
spaces on one side of an air permeable membrane, 
the other side having blood, must have influence 
on precipitation of an outpouring of cell free fluid 
from vessels to air spaces. Consequently in the 
termination of life by asphyxia in experimental 
animals an outpouring of plasma may be sudden 
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and intense. Artificial respiration has not been 
too successful in drowning even when promptly 
applied. To what extent failures depend upon 
transudation of blood components through altered 
alveolar capillary walls into air spaces remains to 
be determined. It is concluded that pulmonary 
edema develops during the agonal period in as- 
phyxial deaths. 


1711. Effects of partial shielding of rat in- 
testine during x-irradiation. MARGUERITE 
N. Swirt, 8S. Tom Taketa Aub Victor P. Bonp 
(introduced by J. M. D. Oumstep). Biological 
and Med. Sciences Div., U. 8. Naval Radiological 
Defense Lab., San Francisco, Calif. 

A lethal process identified with 3-5 day survival 
following whole body x-irradiation with appro- 
priate dosage has been shown previously by several 
investigators to be a specific response to irradia- 
tion of the intestinal tract. This ‘early death 
syndrome’ is being studied in rats given x-radia- 
tion (250 kvp, 15 ma, 1 mm Cu and 1 mm Al, 40” 
tsd) to the exteriorized gastrointestinal tract 
under Nembutal anesthesia. Placement of a lead 
shield around a short loop of exteriorized intestine 
during such exposures eliminates or markedly re- 
duces the incidence of early deaths under condi- 
tions in which close to 100% mortality occurs by 
the 5th day among controls. The pattern of small 
intestine weight loss is similar in both groups, 
with the maximum occurring 2 days after exposure. 
However, a significant degree of recovery of in- 
testine weight is demonstrable in shielded animals 
on the 4th post-irradiation day, whereas little or 
no recovery is seen in control animals at this time. 
Body weight loss during this entire 4-day period 
is similar in both experimental and control groups. 
Data showing the influence of radiation dosage 
and amount of intestine protected on the ‘early 
death syndrome’ are presented and discussed in 
terms of possible mechanisms involved. 


1712. Effect of bone marrow injection on rats 
x-irradiated with the intestine shielded. 
8S. T. Taxera, M. N. Swirr ann V. P. Bonn 
(introduced by Frank W. Weymoutn). Bio- 
logical and Med. Sciences Div., U.S. Naval Radio- 
logical Defense Lab., San Francisco, Calif. 
Post-irradiation administration of bone marrow 

to rats exposed to total-body irradiation increases 

the LDs from approximately 650-750 r in this 

Laboratory, and an increasing number of early 

(3-6 day) deaths occurs at higher doses where 

decreasing protection is afforded. (FIisHLER, CoLn, 

Bonp AND MILNE, Am. J. Physiol., 1954 in press). 

This early peak of deaths can be eliminated by 

shielding the exteriorized bowel; lethality at- 

tributed to bone marrow damage occurs from the 
7th-12th day (LDs approximately 850 r). If, in 
addition to shielding the bowel in this manner 
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intravenous bone marrow (30 mg/100 gm body wt.) 
is given the LDj is further increased by 350 r, or 
to approximately 1200 r. Thirty per cent survival 
is obtained at 1400 r. A lead strip (4g in. wide, 
1 in. thick) placed around the abdomen of intact 
rats given 800 r also prolongs survival time, and 
additional injection of bone marrow reduces the 
30-day mortality from 100-60%. These data would 
indicate that deaths associated with marrow 
damage can be prevented at x-ray doses consider- 
ably in excess of the whole-body LD dose, and 
that an upper limit for protection against whole- 
body radiation by bone marrow injection in the 
rat may be that dose at which the early deaths as- 
sociated with gut damage becomes prominent. 


1713. Effect of sickling on sodium and cesium 
transport. D. C. Tosteson anp E. T. DuNHAM 
(introduced by J. A. SHANNON). Med. Dept., 
Brookhaven Nat. Lab., Upton, New York, and 
National Heart Inst., Bethesda, Md. 

Previous observations (TostEeson, J. Clin. In- 
vest., 32: 608, 1953) have shown that potassium 
transport both into and out of the red blood cells 
of patients with sickle cell anemia is markedly ac- 
celerated when the cells change from biconcave 
disk to sickle shape. The experiments reported 
here deal with the effect of sickling on sodium 
influx and outflux measured in vitro by observing 
the rate of disappearance of tracer Na*‘ from sickle 
cell anemia cells which had previously been al- 
lowed to equilibrate with the isotope. In disk 
shaped cells, sodium influx and outflux were equal, 
while in sickled cells influx was increased 4-fold 
and outflux 3-fold. To further define the mecha- 
nism by which sickling accelerates potassium and 
sodium fluxes, the rates of penetration of tracer 
cesium!” and K® into sickled cells were measured 
simultaneously in the presence of varying con- 
centrations of potassium in the medium. When the 
potassium concentration was increased from 5-50 
mM/l. the rate of penetration of cesium!” into 
sickled cells was decreased 4-fold, indicating that 
there are entrance pathways for which cesium 
and potassium compete. However, at the lower 
potassium concentration, K® penetrated the 
sickled cells 4 times faster than cesium!*’, while 
at the higher concentration K® entered only 
twice as fast as cesium!*’, suggesting that there 
are also noncompetitive pathways for penetration 
of both ions. These observations are consistent 
with the idea that sickling a) accelerates non-free 
diffusion processes which transport sodium out of, 
and potassium (and, less efficiently, cesium) into 
the cell, and b) opens pathways for the free diffu- 
sion of all 3 ions. 


1714. Kinetics and fluoride inhibition of pros- 
tatic acid phosphatase. K. K. Tsusor* anp 
J.M. Rerner. Depts. of Biochemistry and Urology 
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and Inst. of Cancer Research, College of Physicians 

and Surgeons, Columbia Univ., New York City. 

Phosphatase from human prostate, possessing 
a pH optimum on the acid side, has been studied 
in crude, partly purified, and extremely pure 
preparations. The kinetic constants of the enzyme 
were ascertained and compared, and kinetic data 
on the influence of inert proteins added to pure 
preparations were obtained. Some special prob- 
lems arising in the kinetic study of this enzyme 
with various substrates are discussed. The curve 
of inhibition by fluoride as a function of fluoride 
concentration differs from that found with other 
inhibitors in the occurrence of a point or region of 
maximum inhibition. A theory of the kinetics of 
the fluoride inhibition has been developed math- 
ematically and compared with experimental data, 
thus accounting for the unique features of the 
action of fluoride upon the enzyme. 


1715. 2,4-Dinitrophenol inhibition of surface 
spread malic dehydrogenase. BERNARD D. 
Tunik (introduced by InGritH J. Deyrup). 
Dept. of Zoology, Columbia Univ., New York 
City. 

Huennekins (Exper. Cell Research, 2: 115, 1951) 
has shown that the 1-malic dehydrogenase in the 
mitochondria of intact cyclophorase gels is in- 
hibited by .0002m 2,4-dinitrophenol (DNP); that 
the activity of this enzyme in the dissociated gel 
is not inhibited by this agent; and that the charac- 
teristics of the enzyme in the dissociated gel are 
almost parallel to those of purified, soluble prepa- 
rations. The dissociating agents used by Huenne- 
kins destroy the structure of the mitochondria 
(Harman, Exper. Cell Research, 1: 382, 1950). This 
structure, as described by Pallade (Anat. Rec., 
114: 427, 1952), is such that proteins can occur in 
the mitochondria at lipid-water interfaces. Crude 
aqueous extracts of rabbit liver homogenate have 
been centrifuged 1 hr., 25,000 X g. The proteins 
of the supernatant, which has 1-malic dehydro- 
genase activity, have been spread at an air-water 
interface. Fibers formed by compressing the re- 
sulting films also have this activity. The activity 
of the fibers is inhibited by .0002m 2,4-DNP; that 
of the original supernatant, diluted to give rates 
of the same order of magnitude as that of a single 
fiber, is not inhibited by .0002m 2,4-DNP. This 
qualitative difference between soluble and surface 
spread enzyme suggests a structural basis for 
intermediate metabolism which will be discussed. 


1716. Certain cardiovasculorenal effects of 
hexamethonium. KuHautit A. Waki. Section 
of Physiology, Mayo Clinic and Fndn., Rochester, 
Minn. 

In the anesthetized dog, a study was made of 
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the effects of intravenously administered hexa- 
methonium chloride on the renal blood flow, urine 
production, cardiac output, heart rate and sys- 
temic and pulmonic blood pressures. A comparison 
was made of the influence of vagal stimulation on 
the heart rate, respiration and blood pressure be- 
fore and after administration of the drug. Direct 
measurement of renal blood flow was made by a 
flowmeter, the affluent limb of which was con- 
nected to the renal vein at the hilus of the intact 
kidney and the effluent to the central end of the 
distally ligated femoral vein. This caused renal 
venous blood to pass through the flowmeter and 
ultimately to the vena cava via the femoral vein. 
Cardiac output was determined by the Fick prin- 
ciple. Systolic and diastolic pressures from the 
systemic and pulmonic systems were recorded on 
photosensitive paper by use of strain gauges con- 
nected to cardiac catheters. A double-lumen 
catheter was introduced through the jugular vein, 
right atrium and right ventricle until its tip passed 
some distance into the main trunk of the pulmo- 
nary artery. The proximal orifice was located in 
the right ventricle. Another double-lumen catheter 
was passed through the femoral or carotid artery 
until its tip was located in the cavity of the left 
ventricle. The proximal orifice was in the aorta 
some distance above the valves. Hexamethonium 
caused marked and prolonged reduction in blood 
pressure, cardiac output and renal blood flow. 
These circulatory changes were accompanied by 
marked reduction in urine formation. The cardiac 
standstill and the precipitous fall in blood pres- 
sure produced by stimulation of the vagus nerves 
were abolished after administration of hexa- 
methonium. 


1717. Effect of atropine on blood and urine 
electrolytes. E. H. WaLker*, J. M. PARKER* 
AND J. Hunter. Defence Research Med. Labs., 
Toronto, Canada. 

Goldberg et al. have shown that hyperthermic 
dogs exhibit a rise in serum potassium. Large 
doses of atropine cause a rise in body temperature 
oftentimes leading to collapse. Investigations 
were undertaken to determine whether or not 
moderate doses of atropine produce electrolyte 
changes, which if extreme could account for col- 
lapse. Human subjects were studied at 2 dose 
levels of atropine sulphate. 1 and 2 mg were in 
jected intramuscularly into human volunteers 
Blood and urine were analyzed at frequent in 
tervals over a period of 5 hr. Blood pressure and 
body temperature was routinely recorded. Urine 
analyses showed significant elevations of potas- 
sium excreted and increases in the quantity of 
sodium excreted. Plasma potassium and sodium 
changes will be discussed. 
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1718. Folic acid and citrovorum factor excre- 
tion on a supplemented weighed diet. 
RosBerTA BLEILER* AND HELEN T. Parsons. 
Dept. of Food and Nutrition, School of Home 
Economics, Univ. of Wisconsin, Madison. 

A quantitative purine-low diet containing ap- 
proximately 300 wg folic acid and 23 mg ascorbic 
acid was consumed by 4 women for 16 days. Dur- 
ing successive 4-day periods the supplements were, 
respectively: none; 1 mg PGA; 1 mg PGA plus 80 
mg ascorbic acid; and 1 mg PGA plus 750 mg of 
ascorbic acid. In period I, 0.57% of the folic acid 
of the basal diet was returned in the urine. With 
a 1-mg dose of PGA, the FA excretion rose sharply 
to a peak on the 4th day and leveled off for the last 
2 periods. On the basal diet CF constituted 4 of 
the total FA activity; on a 1-mg dose of PGA the 
peak of CF excretion was reached in 2 days at 
which time it had increased 900% over basal ex- 
cretion but represented only 14 of the total FA 
activity. After this peak, CF values progressively 


fell for 6 days, then doubled when the 750 mg dose. 


of ascorbic acid replaced 80 mg. Considering the 
response of CF excretion to the excessive dose of 
750 mg of ascorbic acid but not to 80 mg; the dif- 
ferent time of attaining the peak of CF and FA 
excretions; and the low percentage of CF in total 
FA excretion at any level of intake, it is believed 
that total FA excretion includes another FA me- 
tabolite besides CF. 
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1719. Influence of vitamin B,; and methionine 
on concentrations of riboflavin, nicotinic 
acid and xanthine oxidase in hepatic tissue. 
CreciLtE Hoover Epwarps aNpD Nina MAE 
JOHNSON (introduced by Peart P. Swanson). 
School of Home Economics and Carver Fndn., 
Tuskegee Inst., Tuskegee Inst., Ala. 

Data obtained in this laboratory suggest that 
vitamin Bi: and methionine are involved in the 
formation of enzyme systems which contain ribo- 
flavin and nicotinic acid. To deplete protein re- 
serves, adult male rats were force-fed for 15 days 
a basal low protein ration containing adequate 
calories, vitamins (except vitamin Bi:) and min- 
erals. The animals were divided into groups and 
fed daily supplements of either 1) 50 mg methio- 
nine, 2) 0.4 wg vitamin Bye, or 3) 50 mg methionine 
and 0.4 wg vitamin Biz. A comparable group was 
force-fed a synthetic ration containing all factors 
known to be essential for the adult rat. In hepatic 
tissues of rats fed the basal low protein ration, 
no xanthine oxidase activity was observed, and 
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the ratios of hepatic nitrogen to riboflavin and 
nicotinic acid were approximately 65% of those 
eccurring when animals were fed an adequate 
synthetic diet. The data suggested that excess 
riboflavin and nicotinic acid, over and above 
that incorporated into hepatic enzyme systems, 
had accumulated in hepatic tissues. When vita- 
min B,2 and/or methionine were fed as supple- 
ments to animals receiving the basal ration, 
vitamin-nitrogen ratios returned to normal, 
and a substantial increase in xanthine oxidase 
activity was observed. 


1720. Symptoms of methionine deficiency in 
adult rats. ZELMA PAYNE AND CEcILE Hoover 
Epwarps (introduced by Peart P. Swanson). 
School of Home Economics and Carver Fndn., 
Tuskegee Inst., Tuskegee Inst., Ala. 

Symptoms of methionine deficiency have been 
produced in adult male rats by force-feeding a 
synthetic ration adequate in all known dietary 
essentials except methionine. After they had been 
fed a protein-free diet for 6 days, comparable 
groups of rats received the basal methionine- 
deficient ration or this ration supplemented with 
50 mg 1-methionine daily. After 15 days, 21 of the 
30 animals .receiving the methionine-deficient 
ration showed the following symptoms: /) reddish- 
brown material encrusted on the hair around the 
nose and chin, 2) denudation of the area beneath 
the chin, 3) anemia, 4) negative nitrogen balance 
and 4) short chloroform survival time. These symp- 
toms were not observed in any animals receiving 
the methionine-supplemented ration. 


1721. Formation of monoglycerides during fat 
digestion in human beings. Rosert S. 
Harris, JoHN W. CHAMBERLAIN* AND JAMES 
H. Benepict*. Food Technology and Med. Depts., 
Massachusetts Inst. of Technology, Cambridge, 
and Chemical Div., Proctor and Gamble Co., 
Cincinnati, Ohio. 

Chyme was recovered from the proximal je- 
junum of 11 normal young men, 19-35 yr. old (av. 
24 yr.) by Miller-Abbott tube at intervals follow- 
ing the ingestion of 40-45 gm warm neutral fat, 
iodine value, 80. The lipids were recovered from 
the chyme samples by ether extraction, and char- 
acterized. The level of monoglyceride ranged from 
4-11% of the total fat recovered; of this 50-65% 
was present as 2-monoglyceride. In all subjects 
the free fatty acid content of the chyme was 2-3 
times that of the monoglyceride content. No re- 
lationship was observed between the site of fat 
recovery in the intestinal tract and the amount of 
total fat found. Three subjects were fed a break- 
fast of toast, margarine, jelly, and coffee with 
sugar. There was no significant difference in the 
amounts of fat digestion products in the chyme 
when fat was fed alone or when incorporated into 
a meal. 
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SUBJECT INDEX 


NOTE: This index is based upon a system of coordinate indexing de- 
veloped by Dr. Mortimer Taube (see Coordinate Indexing, M. Taube and 
Associates, Documentation Incorporated, 1953),! using Unit Terms only 
and eliminating cross references. The abstracts in FEDERATION PROCEED- 
INGS, Part I, are serially numbered; the titles in the program (FEDERATION 
PRrocEEpDINGs, Part II) bear the same serial numbers. The Unit Terms in- 
dexed below are followed by the serial numbers of the abstracts to which 


they apply. 


By this system, the user rather than the indexer determines what Unit 
Terms he wishes to coordinate. By looking up each of these and deter- 
mining the serial numbers that are common to all, he can find the abstracts 
that combine the items he wishes. For example, if the effect of epinephrine 
on cardiac output as measured by the ballistocardiograph is desired, the 
user should compare the serial number entries listed under a) cardiac out- 
put, b) ballistocardiography and c) epinephrine; abstract 501 meets the 
conditions of the question. 

The index may be used in the usual way for single item search. 
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Absorption, 94, 189, 194, 225, 254, 391, 
505, 553, 623, 654, 760, 884, 1018, 1204, 
1455, 1572, 1576 
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Acetates, 63, 303, 316, 546, 644, 714, 727, 
829, 898, 927, 936, 937, 999, 1043, 1579 

Acetazoleamide, 1371 

Acetoacetate, 367, 611 

Acetobacter, 748 

Acetoin, 636 

Acetokinase, 937 

Acetolactate, 807 

Acetone, 285 

Acetylaminofluorene, 1413 

Acetylamino-1, 3, 4-thiadiazole-5-sul- 
fonamide, 170, 1257 

Acetylation, 202, 203, 204 

Acetyl carnitine, 712 

Acetylcholine, 113, 270, 298, 343, 448, 
491, 508, 539, 769, 939, 1099, 1151, 1153, 
1167, 1183, 1265, 1359, 1376 

Acetylcholinesterase, 11, 140, 1084 

Acetyl-coenzyme A dehydrogenase, 600 

Acetyl donor, 712 

Acetylene, 501 

Acetylesterase, 936 

Acetyl-isoniazid, 775 

Acety]-8-methylcholine chloride, 474 

Acetylphenylhydrazine, 136 

Acetyl phosphate, 636 

Acetyl-SCoA, 616 

Achromobacter, 1620 

Acid, 52, 1083 


Acidosis, 163, 332, 490, 892, 1257 

Acridines, 1349 

Action potentials, 271, 336, 460, 506, 508, 
530, 1275 

Activation, 209 

ActomYosin, 209, 391, 814, 883 

Adaptation, 245 

Adenine, 169, 185, 440, 570, 601, 678, 1048 

Adenohypophysis, 418 

Adenosine, 169, 409 

Adenosinediphosphate, 391 

Adenosine nucleotides, 1353 

Adenosine phosphate, 410 

Adenosinetriphosphate, 1, 51, 85, 162, 
202, 203, 209, 250, 372, 381, 410, 414, 
437, 483, 718, 759, 799, 814, 873, 893, 
1068, 1125, 1128, 1292, 1423 

Adenylate kinase, 115, 981 

Adenylic acid, 935 

Adipose tissue, 61, 1196 

Adjuvants, 1692 

Adrenal cortical extract, 1608 

Adrenal cortex, 27, 36, 48, 77, 126, 130, 
140, 186, 214, 216, 219, 231, 233, 234, 242, 
244, 264, 273, 325, 367, 389, 399, 472, 477, 
494, 545, 555, 560, 564, 716, 752, 797, 841, 
1117, 1186, 1199, 1244, 1336, 1347, 1412, 
1425 

Adrenal medulla, 27, 137, 556 

Adrenergic blocking, 463, 1171, 1184, 1193. 
1245, 1268, 1305 

Adrenocorticosteroids, 182, 913 

Aerobacter, 724 

Aerobes, 762 

Afferents, 12, 388, 474 

Age, 428, 450, 456, 507, 1439, 1441, 1484, 
1539 

Air, 224, 261, 378, 497, 557 

Air flow, 153, 282 

Alanine, 809, 850, 1440 


Alanylalanine, 679 

Albumin, 41, 280, 289, 294, 314, 534, 1431, 
1508, 1615 

Alcohol, 202, 1157, 1217, 1255, 1280, 1340, 
1579 

Aldehydes, 577, 790, 852, 1308, 1631 

Aldolase, 587, 634, 754 

Algae, 595 

Alginic acid, 686, 1345 

Ali-esterase, 608, 824 

Alkali, 98 

Alkaloid, 353, 429, 1104 

Alkalosis, 651, 889 

Alkyl halides, 1333 

Alkyl phosphates, 138, 1495, 1520, 1545 

Allantoin, 625, 1616 

Allergy, 1609, 1614, 1692 

Allopregnane, 681 

Alloxan, 17, 28, 714, 735, 786, 1147 

Allylisopropylacetyl-carbamide, 1022 

Altitude, 218, 244, 426, 512, 516, 549 

Alumina cream, 86 

Aluminum hydroxide, 1098, 1172 

Alveolus, 378, 401 

Amines, 463, 1097, 1161, 1165, 1168, 1192, 
1304 

Aminoacetamides, 1309 

Amino acids, 38, 432, 597, 672, 703, 743, 
756, 764, 782, 789, 793, 795, 804, 928, 930, 
973, 974, 1003, 1019, 1021, 1076, 1110, 
1465, 1470, 1471, 1541, 1587, 1704 

Aminoadipic acid, 946, 970 

Aminobutyric acid, 713 

4-Amino-5-carboxyimidazole, 920 

Aminofumaric acid diamide, 646 

Aminoguanidine, 958 

4-Amino-5-imidazolecarboxamide, 880 

Aminoisobutyric acid, 690 

a-Amino-8-ketoadipic acid, 976 

Aminolevulinic acid, 976 


1 Due to the short time available for preparation of the index, many compromises in Unit Terms have 
been necessary, and frequently general rather than specific entries have been used. These faults should 
not be attributed to this system of coordinate indexing. 
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{XAT BITS 


at the Atlantic City Meeting 


Will be located in the Main Arena of the Convention Hatt. This year 


member and institutional exhibits will be interspersed throughout the industrial 


and technical exhibits. Coco-Cola and cigarette lounges will be provided in the 


exhibit area for the convenience and refreshment of visitors. 


Exhibits will be open 
during the following hours: 
Monday April 12 
12:00 noon to 6:00 p.m. 
Tuesday, Wednesday and Thursday, 
April 13-15, 8:45 a.m. to 5:30 p.m., 
and Friday, April 16, 
8:45 a.m. to 3:30 p.m. 


Visit these exhibits and acquaint your- 
selves with the latest developments in 
your field. 


Arrange to meet your friends in the 
exhibit area. 

















FEDERATION 
PROCEEDINGS 


* 


Notice to 
Subscribers 





Effective with Volume 13 for 1954 the sub- 
scription price will be as follows: 


$7.50—Domestic and Postal Union 
$8.00—Canada 


$8.50—Foreign 


The single issue prices will be as follows: 


$5.00—March Issue 
(Abstracts—Part I) 


$1.00—March Issue 
(Program—Part IT) 


$2.00—June Issue 
$2.00—September Issue 


$3.00—December Issue 
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Federation Proceedings 


VOLUME 13 


March 1954 
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THIRTY-EIGHTH ANNUAL MEETING 


Atuantic City, New Jersey, APRIL 12-16, 1954 


General Information 


Registration 


TE ensecnaxses DESKS will be located in the 
Lobby of Convention Hall and will open Monday, 
April 12, at 9:00 a.m., remaining open until 10:00 
P.M. on that day. Tuesday through Friday, April 
13-16, the desks will be open from 8:00 a.m. to 
5:00 p.m. Members are urged to complete registra- 
tion on Monday if possible. The registration fee 
will be $5.00. 

There will be separate registration desks for 
non-professional guests who do not wish to attend 
scientific sessions, for industrial exhibitors and 
press representatives. The official badge issued at 
the registration desks must be worn to secure admis- 
sion to scientific sessions and other activities of the 
Federation. 


Headquarters Hotel 


The Ambassador will be headquarters for all six 
societies. 


Scientific Sessions 


Scientific sessions will be held in Convention 
Hall and the Hotel Dennis from 9:00 a.m. Tuesday, 
April 13, to 4:00 p.m. Friday, April 16. A chart 
showing rooms and topics will be found on the 
double spread in the program. Motion pictures 
will be shown in the Ballroom of Convention Hall 
Monday evening, April 12. 

The Joint Session of the Federation will be held 
in the Ballroom of Convention Hall Tuesday 
evening, April 13, at 8:30 p.m., with Dr. K. K. 
Chen, Chairman of the Federation Board, pre- 
siding. 

Copies of FEDERATION PRocEEDINGS, March 
1954 (Part I, Abstracts, Part II, Program), will 
be on sale near the registration desks in the Lobby 
of Convention Hall. The abstracts are priced at 
$5.00 and the program at $1.00. 


Federation Board and Society Council 
Meetings 


Meetings of the Councils of the six member 
societies and of the Federation Board, as well as 
those of other special committees and editorial 
boards, will begin on Sunday, April 11, continuing 
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through Thursday, April 15. A listing of these 
meetings is in the program double spread. 
Exhibits 

Exhibits by publishers of biological books, 
manufacturers of scientific equipment and ap- 
paratus, industrial research laboratories in the 
fields of chemicals, foods, and pharmaceuticals, 
and by members of the Federated Societies and 
institutions will be located in the Arena of Con- 
vention Hall. A list of exhibitors, with brief de- 
scriptions of the displays, will be found in the pro- 
gram, beginning on page 635. 

The industrial exhibitors have designed their 
displays with particular emphasis on research 
activities of the firms represented, while many 
of the member and institutional exhibits amplify 
papers presented in the program. It is believed 
that you will find several hours spent during the 
week in the exhibits section profitable. Inspection 
hours will be as follows: Monday, April 12, from 
12:00 noon to 6:00 p.m.; Tuesday through Thurs- 
day, April 13-15, from 8:45 a.m. to 5:30 p.m., and 
Friday, April 16, from 8:45 a.m. to 3:30 p.m. 


Placement Service 


The office of the Placement Service at the 
Atlantic City Meeting will be located in the 
Arena of Convention Hall. The office will be open 
from 8:15 a.m. to 5:00 p.m. Monday through 
Thursday, April 12-15, and from 8:15 a.m. to 1:00 
p.M. on Friday, April 16. Applicants are requested 
to register Monday or Tuesday, employers on 
Monday, Tuesday and Wednesday. Interviews 
will be scheduled Tuesday to Friday during the 
hours when the office is open. Advance applica- 
tions can be accepted at the Washington office 
of the Placement Service, 2101 Constitution Ave- 
nue, until March 29. Applicants who are already 
registered with the Service should notify the 
Washington office by March 29 if they anticipate 
using the facilities at Atlantic City. 

Employers who wish to use the interview facil- 
ities at Atlantic City must be annual subscribers 
to the Placement Service Bulletin or to the single 
February list of candidates. Identification forms 
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will be mailed to such subscribers before March 
20. If these are properly completed and re- 
turned to the Washington office before March 
29, the cards identifying the authorized users of 
each subscription will be awaiting them at the 
Employers’ Registration Desk. Compliance with 
this routine will greatly expedite the employers’ 
registration procedures. 


Press Room 


The Press Room will be located in Rooms 1 and 
2 on the Ballroom level of Convention Hall. The 
office will be open after 1:00 p.m. Sunday, April 11. 
Mr. Ralph Rohweder, Mr. Hal Kome and mem- 
bers of the Federation Public Relations Commit- 
tee will be available to assist press representatives 
in securing releases and in scheduling interviews 
and press conferences. Office facilities will also be 
provided at the same location. 


Offices 


The Federation Office will be located in Room 8, 
Ballroom level of Convention Hall. The conven- 
tion manager’s office will be located in the old box 
office in the Lobby of Convention Hall. The ex- 
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hibit manager’s office will be in the exhibit area 
on the Arena floor. 


Special Functions 


Society dinners, special scientific dinner-meet- 
ings, group luncheons and breakfasts, and other 
informal functions which have been scheduled 
through the Federation Office are listed in the 
double page spread in the program. Tickets will be 
on sale in the Lobby of Convention Hall. 


Message Center 


A message center will be located in the Lobby 
of Convention Hall for distribution of mail and 
exchange of personal messages. A visible index of 
registrants will be available near the message and 
information desk. 


Lost and Found 


Any articles left in session rooms at the close of 
each day will be forwarded to the Federation 
Office, Room 8, Convention Hall. Owners of lost 
property should call at this office. A report to the 
Federation Office of any articles found during the 
meetings will be appreciated. 





and 5 minutes is for discussion. 





Timed Sessions 


This year, as an experiment, four Societies are scheduling papers in their 
sessions at specific times. The time is shown in italic figures before each 
paper. Ten minutes of each 15-minute period is for presentation of the paper 


Session chairmen are expected to adhere exactly to the time schedule. 
Your comments to your Society Secretary are invited. 





























MEMBERS OF THE FEDERATION BOARD 
1953-1954 


K. K. Cuen, Chairman 
Pharmacology—H. B. Haaa, C. C. Preirrer, K. K. Coen 
Pathology—D. M. ANGEvINE, C. C. Erickson, S. C. MAappEN 
Nutrition—C. A. E.vensem, J. M. Orten, P. L. Day 
Immunology—T. P. Maattu, J. Y. Suae, J. F. ENpERs 
Physiology—E. F. Avoutru, H. E. Essex, E. M. Lanpis 


Biochemistry—D. W. Witson, Puttip HANDLER, V. pu VIGNEAUD 


M. O. Leer, Federation Secretary 





SOCIETY COUNCILS, 1953-1954 


Pharmacology—H. B. Haaa, President; C. M. Gruser, President-Elect; C. C. PFEIFFER, 
Secretary; R. P. Watton, Treasurer; K. K. Cuen, Past President; P. K. KNoEreEt., A. D. 


Bass, JuLIuS COMROE. 


Pathology—D. M. ANGEVINE, President; R. L. Hotman, Vice-President; C. C. Erickson, 


Secretary-Treasurer; H. L. Stewart, F. W. Hartman. 


Nutrition—C. A. E.veusem, President; G. R. Cowarii, Vice-President; J. M. OrtEN, 
Secretary; P. L. Day, Past President; O. L. Kuing, Grace A. Go_psmitH, Guapys A. 


Emerson, H. D. Krusz. 


Immunology—T. P. Maat, President; A. M. PApPENHEIMER, JR., Vice-President; J. Y. 
Suae, Secretary-Treasurer; THoMAs Francis, JR., JULES FReuND, J. H. Dinewe, M. W. 


CHASE, GEOFFREY EDSALL, ex Officio. 


Physiology—E. F. Avorn, President; H. E. Essex, President-Elect (Secretary-Treasurer) ; 
E. M. Lanois, Past President; L. N. Katz, A. C. Burton, F. A. Hircncock, H. W. Dav- 


ENPORT. 


Biochemistry—D. W. Wiuso1:, President; C. G. Kina, Vice-President; PHttip HANDLER, 


Secretary; P. P. Cowen, Treasurer; W. M. Stanutey, H. E. Carrer, V. pu VIGNEAUD. 
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Federation Program 





JOINT SESSION OF THE FEDERATION 


TueEspay, APRIL 13, 8:30 p.M.—CoNVENTION Hau, BALLROOM 
Chairman: K. K. Chen 
Present concepts of thyroid physiology as revealed with modern tools 
of study. Ruton W. Rawson. Memorial Center, New York City. 
Adaptation to narcotics. Maurice H. Srevers. University of Michigan. 


Concepts and problems of immunization in poliomyelitis. Davip 
Boptian. The Johns Hopkins University. 





MOTION PICTURES 


Monpay, Aprit 12, 8:30 p.M—CoNVENTION HALL, BALLROOM 
Chairman: C. R. Treadwell 


1154. Effect of Serpasil (reserpine) on monkeys. ALFrep E. Ear, 
Russet C. DisBLE AND Rospert D. Wotr (introduced by A. J. PLum- 
MER). Ciba Pharmaceutical Products, Summit, N. J. 

1169. Chronic intoxication of dogs with sodium barbital. H. F. Fraser 
AND H. Ispextu. Addiction Research Center, PHS Hospital, Lexington, Ky. 

1408. Study of contractions of skeletal muscle myofibrils by phase 
microscopy. JoHN W. Harman. University of Wisconsin Medical School, 
Madison. 

1217. Experimental chronic alcoholic intoxication. H. Ispeui, H. F. 
Fraser, A. WIKLER, ANNA J. EISENMAN,* R. E. BELLEVILLE* AND T. L. 
Nasu.* Addiction Research Center, PHS Hospital, Lexington, Ky. 

266. Motor effects of electrical stimulation in basal areas of cerebel- 
lum of the unanesthetized cat. WERNER P. KorE.LLa (introduced by 
E. GELLHORN). University of Minnesota, Minneapolis. 

1450. Morphologic changes associated with the death of normal 
and malignant cells. RoperT SCHREK AND FREDERICK W. PREsTON.* 
VA Hospital, Hines, Ill., and Northwestern University, Chicago. 





An asterisk * following an author’s name indicates “by invitation.” 
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THE AMERICAN PHYSIOLOGICAL SOCIETY 


Seventy-second Meeting 


Atlantic City, New Jersey, April 12-16, 1954 





Tuesday Morning, April 13, 9:00 a.m. 


An asterisk * following an author’s name indicates “by invitation” 
For complete institutional connection and address, see abstract, Part I 


Panel Discussion: Present Status of Star- 
ling’s Law of the Heart 


TuEspDAY, 9:00 aA.m.—BALLROOM 


Moderator: L. N. Katz 


Participants: M. B. VisscuEr, Dept. of Physiology, 
Univ. of Minnesota, Minneapolis; D. W. Ricu- 
Arps, JR., Bellevue Hosp., New York City; 
D. E. Greae, Army Med. Service Grad. School, 
Washington, D.C.; 8. J. Sarnorr, Harvard School 
of Public Health, Boston, Mass. 

Summary: W. F. Hamilton, Med. College of 
Georgia, Augusta. 


Blood Volume: Regulation, Hemorrhage, 


Infusion, Shock 
TuEspAy, 9:00 a.M.—RooM 9 


Chairman: M. I. Gregersen 


9:00 161. Blood distribution in experimental 
traumatic shock. J. J. FRIEDMAN (intr. by 
W.S. Witpe). Tulane Univ. 

9:16 318. Changes in undetermined acid 
following electrolyte depletion by vivodi- 
alysis. F. M. Materer* anp T. S. DANowskKI. 
Univ. of Pittsburgh School of Medicine. 

9:30 314. The combination of T-1824 with 
plasma proteins and gelatin. G. MARKUS AND 
I. L. Trapani (intr. by F. A. Funrman). 
Stanford Univ. School of Medicine. 

9:45 114. Studies on the bleeding volume 
in dogs. N. Deniz* anp M. I. GREGERSEN. 
Columbia Univ. College of Physicians and 
Surgeons. 
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10:00 20. Capillary permeability during hem- 
orrhagic shock in the rat. R. A. BARATz* AND 
R. C. Incranam. Univ. of Illinois College of 
Medicine. 

10:15 33. Studies on capillary resistance after 
intravenous infusions. V. G. BEHRMANN AND 
F. W. Hartman*. Henry Ford Hosp. 

10:30 459. Effect of sectioning the buffer 
nerves on the red cell volumes of dogs. G. 
Stsson,* A. Carn* anp Wa.tTerR S. Root. 
Columbia Univ. College of Physicians and 
Surgeons. 

10:45 + 241. Circulating red cell volume and 
corporeal specific gravity. R. L. Hurr* anp 
D. D. Feuer. Radioisotope Unit, VA Hosp., 
Univ. of Washington School of Medicine. 

11:00 464. Determination of blood volume 
after massive transfusion with tagged red 
cells. E. L. Smrru, R. A. Serpert* anv R. A. 
Huaains. Univ. of Texas Dental Branch and 
Baylor Univ. College of Medicine. 

11:15 107. Erythrocyte survival in the burned 
rat. A. K. Davis anp E. L. ALPEN (intr. by 
N. Pace). U.S. Naval Radiological Defense 
Lab., San Francisco. 


Endocrine I: Adrenals, ACTH, Cortisone, 
DCA 


Tuespay, 9:00 a.m.—Room 10 


Chairman: R. O. Greep 


9:00 515. Correlation of the effects of 
desoxycorticosterone on the specific activity 
curves of Na*‘ and the response to norepi- 
nephrine in dogs. J. C. Vanatra, I. DANHOF 
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anp A. F. Rep (intr. by F. Harrison). 
Southwestern Med. School and Univ. of Texas. 

9:16 494. Blood ACTH in intact and ad- 
renalectomized dogs. KATHERINE L. SYDNOR 
(intr. by F. R. Mautrz). Western Reserve Univ. 
School of Medicine. 

9:30 367. Endocrine regulation of aceto- 
acetate production by the liver. V. P. PETER- 
SEN* AND W. D. Lorspeicu. Univ. of Cincin- 
nati College of Medicine. 

9:45 182. In vivo studies on metabolism of 
cortisone. E. M. GLENN (intr. by G. SAYERs). 
Western Reserve Univ. School of Medicine. 

10:00 405. Role of potassium in the protein- 
catabolic effect of cortisone and ACTH. J. J. 
Rupp,* K. E. Pascuxis anp A. CANTAROW. 
Jefferson Med. College. 

10:15 993. Hormone studies in the hypo- 
physectomized male rat: Effect on accessory 
sex organ and body weights. D. W. Snarr,* 
AuicE M. Hatverson* anv L. I. PuGsiey. 
Food and Drug Labs., Dept. of Natl. Health 
and Welfare, Ottawa. (Biochem. ) 

10:30 389. Paper chromatographic studies of 
the urinary alpka-ketolic metabolites of 
adrenal cortical hormones. E. M. RicHarp- 

son,* J. C. ToucHsTonE* anp F. C. Donan. 

William Pepper Lab. of Clin. Medicine, Hosp. 

of the Univ. of Pennsylvania. 
10:45 219. Adrenalectomy and hormone treat- 
ment on renal alkaline phosphatase. T. C. 
Hatt AND ELEANOR M. Srocuas (intr. by 
J.C. Aus). Med. Labs. of Collis P. Huntington 
Memorial Hosp., Harvard Univ., at Mass. 
General Hosp. 
11:00 233. Protective effect of hydrocortisone 
in staphylococci-infected adrenalectomized 
R. D. HigernsotHam* anp T. F. 


mice. 
Dovucuerty. Univ. of Utah College of Medi- 
cine. 

11:15 126. Influence of ascorbic acid, panto- 


thenic acid and protein on the resynthesis of 
adrenal cholesterol after stress. Mary E. 
Dumm AND E.aIne P. Ratu. New York 
Univ.-Bellevue Med. Center. 


Kidney: Water, Electrolytes, Renin 
TueEspay, 9:00 a.m.—Room 16 


Chairman: R. P. Forster 


9:00 542. Evidence for an _ homeostatic 


mechanism regulating body fluid volume in 
nonedematous human subjects. R. E. Wes- 
Ton, I. B. HANENson,* J. GRossMAN,* HELEN 
B. Horow1tz,* Guiorta A. Berpasco,* M. 


ato: 
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Wo.rMan* Anp L. LerTER.* Montefiore Hosp., 
New York City. 

9:15 466. Kidney function in hydrated uni- 
laterally nephrectomized rats. L. H. Smita 
AND W. R. Boss (intr. by VERNER J. WULFF). 
Syracuse Univ. 

9:30 382. Stimulation of ammonium excre- 
tion and urine acidification without change in 
acid-base balance. A. 8S. RELMAN AND W. B. 
Scuwartz (intr. by A. H. HeEGNAvER). Boston 
Univ. School of Medicine and Tufts College 
Med. School. 

9:45 361. Some effects of water diuresis and 
postural and Pitressin antidiuresis on urine 
composition. M. L. Pearce anv D. H. Sim- 
MONS (intr. by W. G. Cuark). Univ. of Cali- 
fornia and VA Center, Los Angeles. 

10:00 354. Relationship between urine pH 
and weak electrolyte excretion in the dog. 
J. ORLoFF AND R. W. BeRuineR. Natl. Heart 
Inst., Natl. Insts. of Health, Bethesda. 

10:16 183. Electrolyte and water metabolism 
studies in the x-irradiated rat. J. L. GLENN 
AND W.R. Boss (intr. by Vertus LINDEMAN). 
Syracuse Univ. 

10:30 124. Factors determining the carbon 
dioxide tension of the urine. P. J. Dorman,* 
W. J. Sunirvan* anv R. F. Pitts. Cornell 
Univ. Med. College. 

10:45 55. Inadequacy for the production of 
hypertonic urine of the intracellular osmotic 
gradient mechanism for water transport. 
W. A. Bropsxy, W. H. Dennis,* W.S. Ren 
AND D. G. MiLiEr.* Univ. of Louisville. 

11:00 294. Effects of renin on serum and 
urinary proteins in normal and DCA-treated 
rats. Lena A. Lewis AND I. H. PaGeE. Research 
Div. of Cleveland Clinic Fndn. and Frank E. 
Bunts Educational Inst., Cleveland. 

11:18 472. In vivo localization of antibodies 
against kidney, ovary and adrenal in rats. 
I. L. Spar* ann W. F. Bate. Univ. of Rochester 
School of Medicine. 


Respiration, Regulation 
Tuespay, 9:00 a.m.—Room 20 


Chairman: W. 8. Fowler 


9:00 279. Oxygen consumption in under- 
water swimming. E. H. Lanpurer (intr. by 
B. G. Kina). U.S. Naval Exptl. Diving Unit, 
Washington, D. C. 

9:15 311. Influence of oxygen poisoning on 
the development of frog embryos. S. Mat- 
AMED (intr. by R. Ruan). Columbia Univ. 
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9:30 362. Metabolic factors in oxygen tox- 
icity. K. E. Penrop. Duke Univ. School of 
Medicine. 

9:45 422. Group differences in carbon di- 
oxide response of human subjects. K. E. 
ScHaEFER. U.S. Naval Med. Research Lab., 
New London. 

10:00 259. Effects of exposure to 30% CO, 
in air and in Oz on carbonic anhydrase activ- 
ity in blood and kidney. P. J. K1nuion ANp 
K. E. ScHAEFER (intr. by E. 8S. MENDELSON). 
U.S. Naval Med. Research Lab., New London. 

10:15 76. Regulation of respiration during 
carbonic anhydrase inhibition. E. T. CARTER 
(intr. by U. C. Lurr). USAF School of Avi- 
ation Medicine, Randolph AFB. 

10:30 446. Interference with release of CO, 
from pulmonary capillary blood after inhibi- 
tion of carbonic anhydrase. R. H. SHeparp, 
H. Donoso, E. M. Kiiiick, R. M. Cuernt- 
ack, C. J. Jouns ann R. L. Riey (intr. by 
J. L. LivtrentTHAt, Jr.). Johns Hopkins Univ. 

10:45 170. Effect of Diamox in patients with 
advanced and mild pulmonary emphysema. 
M. Gaupston, M. Hunter,* Jupira NapELL* 
AND Irtis Wetss.* New York and Columbia 
Univs. and Goldwater Memorial Hosp: 

11:00 145. Influence of CO: retention upon 
the ventilatory drive. A. P. Fisuman, P. 
SamMetT* anv A. Cournanp. Columbia Univ. 

11:15 139. Changes in Oz and CO, stores of 
the body during the ‘unsteady state.’ L. E. 
Farni* ano H. Rann. Univ. of Rochester 
School of Medicine and Dentistry. 

11:30 549. Reactions of normal, altitude- 
acclimatized and CO-acclimatized animals to 
local injections of pure carbon monoxide gas. 
S. S. Witks (intr. by R. T. Crarx, Jr.). 
USAF School of Aviation Med., Randolph 
AFB. 


Neurophysiology: Retina, C.S.F., Vessels 
TueEspay, 9:00 a.m.—Room 21 


Chairman: 8. W. Kuffler 


9:00 1480. Effect of high environmental 
oxygen on retinal vessel development in the 
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rat. EvizaABeETH C. Ca.iison, M. FisHer* 
AND A. Patz.* Human Nutrition Branch, 
Agric. Research Service, U.S. Dept. of Agri- 
culture and Georgetown Univ. School of Medi- 
cine. (Nutrition.) 

9:15 373. Effect of methanol and its oxida- 
tion products on the electroretinogram of 
experimental animals. J. Praauin, R. V. 
SpurNEY AND A. M. Ports (intr. by C. J. 
WiaaGers). Western Reserve Univ. School of 
Medicine. 

9:30 351. Visual cells and pigment epithe- 
lium after high intensity x-radiation. W. K. 
NoeE.u, B. ErcHe.* anp P. A. Crsis.* USAF 
School of Aviation Medicine, Randolph AFB. 

9:45 212. Visual acuity and luminance 
threshold in retinitis pigmentosa. C. Hata. 
New York Med. College. 

10:00 147. Supersensitivity in the eye of the 
cat and rabbit following sympathectomy. 
D. G. FLemine (intr. by G. N. Loorsour- 
row). Univ. of Kansas. 

10:16 275. A solution of the LDR problem 
in CFF phenomena. C. Lanpis. New York 
State Psychiatric Inst. 

10:30 544. Cardiovascular and _ respiratory 
responses to elevation of cerebrospinal fluid 
pressure in the cat. C. A. WuiTE,* Q. S. Har- 
ris,* 8. J. Sanritippo,* G. G. ToBLER* AND 
H. L. Bortson. Univ. of Utah College of 
Medicine. 

10:45 950. Transfer of bromide between 
cerébrospinal fluid and blood. G. G. Rv- 
DOLPH* AND N. S. Ousen. Radioisotope and 
Research Labs., Thayer VA Hosp. and Vander- 
bilt Univ. (Biochem.) 

11:00 486. Comparison of continuous and 
intermittent sampling in the nitrous oxide 
method for determining cerebral blood flow. 
M. W. Stroup, C. J. LAMBeRTsEN, H. WEN- 
DEL AND M. bDEB. Daty (intr. by A. N. Ricu- 
ARDS). Univ. of Pennsylvania. 

11:16 239. Pharmacodynamic responses of 
the pial vessels. J. Huertas* anp F. M. 
Forster. Georgetown Univ. School of Medicine. 

11:30 285. Depressor substance in the basal 
ganglia of the brain. A. LEIMpoRFER. Stritch 
School of Medicine, Loyola Univ. 











Reaction of young men to acute 
cold stress. W. J. Kuni, Jr.,* Epira M. 
H. GERSHBERG* AND ELAINE P. 
Ratu. New York Univ. and Bellevue Med. 
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An asterisk * following an author’s name indicates ‘‘by invitation” 
For complete institutional connection and address, see abstract, Part I 
Cold: Effects of Exposure 3:45 273. 
Tuespay, 1:15 p.m.—Room 8 BEcK,* 
Chairman: A. P. Gagge Center. 
1:16 221. Thermal properties of fur. H. T. 


HAMMEL (intr. by D. R. Grirrin). Cornell 

Univ. 

1:30 555. Effects of a chronically cold en- 
vironment on the endocrine organs of wild 
and domesticated rats. J. W. Woops (intr. by 
P. Barp). Johns Hopkins Univ. School of 
Medicine. 

1:45 231. Eosinophil levels as indices of 
adrenal activity during cold acclimation. 
O. Herovus ann J.S. Hart (intr. by E. Pace). 
Natl. Research Lab., Ottawa. 

2:00 404. Variation in response to hypo- 
thermia induced by blood refrigeration. C. H. 
W. Ruwe ann R. H. Horn.* Univ. of Pitts- 

burgh School of Medicine. 

82. Resumption of heartbeat in the 
rabbit. embryo after being kept at 10° or 0°C 
for several days. M. C. CuHanc. Worcester 
Fndn: for Exptl. Biology. 

48. Studies on oxygen uptake of whole 
body and of certain tissues in intact and 
adrenalectomized mice subjected to cold 
stress. W. M. Booker, J. R. Tureman,* 
Frances DaCosta,* J. Pounson* anp S. 
MitcHEe.u.* Howard Univ. Med. School. 

2:45 19. Effect of exposure to severe cold on 
circulation in hindlegs of dogs and rabbits. 
P. G. Bamperc* anp E. HARDENBERGH. 
Naval Med. Res. Inst., Bethesda. 

3:00 344. Use of radioactive phosphorus (P**) 

to measure the severity of radiant energy 

burns to the rabbit ear. C. M. Neru (intr. by 

O. E. Reynoutps). Naval Med. Res. Inst., 

Bethesda. 

74. Adequate stimulus for shivering. 
L. D. Caruson. Univ. of Washington School 
of Medicine. 

24. Electrolyte excretion during cold 
diuresis. D. E. Bass (intr. by A. HeENscHEt). 
Quartermaster Research and Develop. Center, 
Natick, Mass. 


2:16 


2:30 


3:15 


3:30 


Blood Pressure: Systemic, Pulmonary, Epi- 
nephrine and Nor-Epinephrine 


TueEspay, 1:15 p.m.—Room 9 


Chairman: D. F. Opdyke 


306. Fluorometric studies of plasma 
adrenaline in asphyxiated dogs. H. LupE- 
MANN, M. FILBERT AND M. CoRNBLATH (intr. 
by A. S. Marrazzi). Army Chemical Center, 
Md. 

1:30 227. Hemodynamic changes following 
30% carbon dioxide breathing in dogs. C. 
Heata* anp E. B. Brown, Jr. Univ. of 
Minnesota. 

1:45 488. Effects of estrogen and gonado- 
trophins on blood pressure in the chicken. 
P. D. Sturkie ann R. K. Rincer.* Rutgers 
Univ. 

2:00 341. Influence of acute hypoxia on pe- 
ripheral and central venous pressures in the 
nonnarcotized dog. G. G. NaHas anp J. W. 
JossE (intr. by G. E. Faur). Univ. of Min- 
nesota. 

2:15 1716. Certain cardiovasculorenal effects 
of hexamethonium. K. G. Waki. Mayo Clinic 
and Mayo Fndn. 

2:30 531. Measurement of distensibility 0! 

large arteries of man from a record of the 

central pressure pulse. H. R. WaRNER* AN? 

H. H. Hecut, Univ. of Utah College of Medi 

cine. 

171. Paradoxic fall of pressures in the 
right and left auricles and the pulmonar) 
artery with a head-down tilt. O. H. Gaver 
AnD W. E. Hutt (intr. by F. G. Hat). Duke 
Univ. School of Medicine. 

3:00 541. Effect of continuous intravenous 

infusion of epinephrine and nor-epinephrine 

on coronary sinus blood oxygen saturation 


1:15 


2:46 
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J. W. West, H. Mercxer, H. E. Lessner 
AND E. Mezcer (intr. by E. L. Foutz). Univ. 
of Pennsylvania. 

3:16 339. Sodium and potassium exchanges 
associated with nor-epinephrine infusions. 
E. E. Murrueap, A. Gorn anv F. Jones.* 
Southwestern Med. School. 

3:30 220. Mechanism of the blood cell count 
response to epinephrine in the dog. L. Hamit- 
Ton* AND S. M. Horvartsa (intr. by W. W. 
Tutte). State Univ. of Iowa College of Medi- 
cine. 

3:45 186. Influence of the adrenal cortical 
steroids in adaptation to the epinephrines. 
M. 8S. Goupstein, M. Tracut, anp E. R. 
Ramey (intr. by N. R. BREvER). Michael Reese 
Hosp. and Univ. of Chicago. 

4:00 99. ‘Insoluble’ enzymes and the solubili- 
zation of monoamine oxidase. G. C. Corztas, 

I. SerRuin AND J. J. GREENOUGH (intr. by 

I. L. Scowartz). Brookhaven Natl. Lab. 























Endocrine II: Adrenals, ACTH, Cortisone, 













































2, 

“1 DCA - 

4 Turspay, 1:15 p.m.—Room 10 

Chairman: J. H. Bodine 

~ 1:15 560. Functional capacity of adrenal 

of autotransplants in the rat. L. C. Wyman, 
R. WuHitnEy* anp R. F. GotpMan.* Boston 

“" Univ. 

an 1:30 264. Mechanism of fetal adrenal hyper- 

hie trophy in the adrenalectomized pregnant rat. 

; E. Knosiu anv F. N. Briags (intr. by R. O. 

“a GREEP). Harvard Med. School and Harvard 

7- School of Dental Medicine. 

Ww 1:46 130. Anethole, sodium salicylate and 

* glycogen deposition in the adrenalectomized 
fasted rat. A. EpELMANN, R. L. BoGNER* AND 

“ R. Stee.e. Brookhaven Natl. Lab. and St. 

age Johns’s Univ. 

2:00 234. Comparative study of hypoxia and 

* physical exercise in intact-adrenalectomized 
the parabiotic rats. B. Homuscuer (intr. by H. I. 
=, Cuinn). USAF School of Aviation Med., 
edi Randolph AFB. 

2:15 36. Some aspects of potassium metab- 
the olism in normal and adrenalectomized rats. 
thy J. R. Bercen,* D. Stone* anp H. HoaGuanp. 
i = Worcester Fndn. for Exptl. Biology, Shrews- 
) he bury, Mass. 

2:30 242. Corticoid output in adrenal venous 
aes blood of the intact dog. D. M. Hume anp 
line D. H. Netson (intr. by T. L. Wiiumon). 








Naval Med. Research Inst., Bethesda. 
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2:45 140. A sodium-retaining factor in dog 
adrenal venous blood. G. L. FarrE.t (intr. by 
J.M.WERLE). Western Reserve Univ. 

3:00 27. Adrenocortical and medullary fac- 
tors in O2 at high pressure. J. W. Bran, 
P. JoHnson* anp C. W. Smitu.* Univ. of 
Michigan. 

3:15 59. Observation on the determination of 
steroids. J. H. U. Brown. Emory Univ. 

3:30 556. Role of the adrenal medulla in fat 
mobilization. I. G. Woot,* M. 8S. GoLpstTEe1n* 
AND R. Levine. Univ. of Chicago and Michael 
Reese Hosp. 

3:46 399. Steroidogenesis by isolated ACTH- 
stimulated calf adrenal glands irradiated 
during perfusion. G. RosENFELD,* F. UnNGar,* 
R. DorrmMan anp G. Pincus. Naval Med. 
Research Inst., Bethesda and Worcester Fndn. 

for Exptl. Biology, Shrewsbury, Mass. 


Heart: ECG, Conduction 
Tuespay, 1:15 p.m.—Room 15 


Chairman: Otto H. Schmitt 


360. Left atrial type B receptors in the 

dog. J. W. PEarce* ann J. P. Henry. Univ. 

of Western Ontario, London and Aero-Med. 
Lab., Wright Air Develop. Center. 

1:30 .342. Potential distribution on the body 
surface at 5 to 10 msec. intervals during the 
QRS complex in normal and cardiac patients. 
L. H. Nanum, H. Levine. anp A. Mauro. 
Yale Univ. School of Medicine. 

1:45 428. Spatial orientation and magnitude 
distribution of electrocardiographic potential 
components in normal individuals. O. H. 
ScumMitr AND R. B. LEevine.* Univ. of Min- 
nesota. 

2:00 456. Repeat variability of the mean 
spatial QRS and T vectors. E. Simonson AND 
A. Keys. Univ. of Minnesota. 

2:15 5. Effects of a central stimulant, a-(2- 
piperidyl) benzhydrol hydrochloride, on the 
human cardiovascular system. S. C. ALLEN 
AND Lois Ca.tHoun.* Galesburg State Re- 
search Hosp. 

2:30 424. Excitation of the interventricular 

septum. A. M. Scuer, A. C. Youna, A. L. 

MALMGRAN AND R. V. Erickson (intr. by H. 

L. Harkins), Univ. of Washington School of 

Medicine. 

528. Relation of adrenalin to ventricular 
fibrillation induced by ether inhalation in the 
rat. S. M. Wacker. Univ. of Louisville School 
of Medicine. 


1:15 


2:45 
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3:00 207. Calcium-potassium imbalance as a 
cause of ventricular fibrillation. L. GRuMBACH 
AnD J. W. Howarp (intr. by A. M. Lanps). 
Sterling-Winthrop Research Inst. 

3:15 328. Influence of cycle length on ventric- 
ular refractory period. C. MeEnpeEz,* C. 
Gruuzit* anv G. K. Mor. State Univ. of New 
York Med. College, Syracuse. 

3:30 433. Electrical resistivity of living body 
tissues at low frequencies. H. P. Scuwan, 
C. F. Kay, P. T. BorHweE.t anp E. L. Foutz 
(intr. by J. H. HAFKENSCHIEL, JR.). Electro- 
medical Group, Robinette Fndn., Hosp. of the 
Univ. of Pennsylvania and Dept. of Med., 
Univ. of Pennsylvania. 

3:45 547. Effect of heat on reptilian electro- 
cardiogram. C. G. WILBER. Chemical Corps 
Med. Labs., Army Chemical Center, Maryland. 

4:00 217. Electrocardiographic effects of 
cortisone and DCA singly and in combination. 
C. E. Hau, H. W. Diserens* anv O. HAtu.* 
Univ. of Texas Med. Branch. 


Kidney : Glomerular and Tubular Function 
Tuespay, 1:15 p.m.—Room 16 


Chairman: H. L. White 


1:15 177. Renal excretion and volume dis- 
tribution of various dextrans. G. GIEBIScH* 
AND H. D. Lauson. Cornell Univ. Med. College. 

1:30 174. Effect of diet and hormones on 
plasma sulfate and Tmso,. H. GersHBeERG, J. 
Hop.erR AND J. GAscu (intr. by C. W. Ham- 
PEL). New York Univ. College of Med. 

1:45 490. Effects of chronic respiratory acido- 
sis on the renal tubular reabsorption of bi- 
carbonate. W. J. SULLIVAN AND P. J. DornMAN 
(intr. by J. MacLeop). Cornell Univ. Med. 
College. 

2:00 163. Effect of potassium infusion on 

renal tubular reabsorption of bicarbonate. 

G. R. FuLuer anv M. B. MacLeop (intr. by 

D. J. Epwarps). Cornell Univ. Med. College. 
38. Depressing action of amino acids on 

the renal tubular reabsorption of inorganic 

sulfate in the dog. F. BerGcuiunp (intr. by G. 

EcxstTEIn). Univ. of Cincinnati College of Med. 

2:30 21. Glomerular filtration and tubular 
reabsorption of sodium in normal dogs and 
dogs with valvular lesions of the heart. A. C. 
BarGER, F. E. Yates* anp A. M. Rupowpu.* 
Harvard Med. School. 

2:45 535. Renal clearance of intravenously 
administered vitamin By. D. M. Warkin, 
C. H. Barrows, Jr., B. F. Coow ann N. W. 


2:16 
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SuHock (intr. by R. K. McDonatp). Natl. Insts. 
of Health, Baltimore City Hosps., Johns Hop- 
kins Univ. School of Hygiene and Public Health. 

3:00 431. Life situations, emotions and renal 
excretion of fluid and electrolyte: variations in 
excretion of endogenous creatinine. W. W. 
ScHoTrsTaEpT AND W. J. Grace (intr. by 
R. Brrp). Univ. of Oklahoma School of Medicine 
and New York Hosp.-Cornell Med. Center. 

3:16 543. Physiological mechanisms regulat- 
ing the rate of urinary flow in renal disease. 
A. G. WHITE AND G. RuBIn (intr. by F. Hot- 
LANDER). Mount Sinai Hosp. 

3:30 98. Heterogeneity of inulin: chemical, 
physical and physiologic aspects. E. CoTLove 
(intr. by Louise MarsnHatu). Natl. Insts. of 
Health. 


Respiration: Pulmonary Exchange 
Tuespay, 1:15 p.m.—Room 20 


Chairman: J. L. Whittenberger 


1:16 149. On the proportion of the respiratory 
dead space contained within the lungs. B. 
Fo._kow* AND J. R. PAPPENHEIMER. Harvard 
Med. School. 

1:30 397. Observations on the nature of the 
uneven distribution of inspired air in the 
lungs. A Roos, J. P. Murpuy* anv H. A. 
Dauustrom.* Washington Univ. School of 
Medicine. 

1:46 105. Effect of the heart beat on the 
distribution of alveolar gas. A ‘pneumo- 
cardiogram.’ H. A. DAHLSTROM AND J. P. 
Murphy (intr. by C. A. Moyer). Washington 
Univ. School of Medicine. 

2:00 390. Comparison of CO and O2 methods 
for estimating pulmonary diffusing capacity. 
R. L. Ritey, R. E. Forster, J. E. Coun,’ 
W. A. Briscozr* anp W. 8S. BLAKEMORE.’ 
Grad. School of Medicine, Univ. of Pennsy' 
vania and Johns Hopkins. 

2:16 150. Pulmonary diffusing capacity «| 
different lung volumes. R. E. Forster I} 
W. A. Briscon* anp D. V. Bartes.* Gra’. 
School of Medicine, Univ. of Pennsylvania. 

2:30 426. Effect of simulated altitude and 
explosive decompression on dogs with b- 
lateral partial pulmonary resection. J. *.. 
ScHILLING AND R. B. Harvey (intr. by O. © 
Benson). USAF School of Aviation Medicin 
Randolph AFB. 

2:46 455. Respiratory and circulatory effect : 
of acute pneumothorax. D. H. Simmons 
A. Hemineway AND N. Riccaruti.* Univ. « 
California and the VA Center, Los Angeles. 
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3:00 71. Effects of exercise and heat on 
breath holding time. 8. M. Carn (intr. by 
F. N. Crate). Army Chemical Center, Md. 

363. Relation between oxygen saturation 
and alveolar PO: as a measure of shunting of 
blood past normal lung. J. F. Perkins, JR., 
W. E. Apams,* P. VY. Harper* anp R. F. 
Caruson.* Univ. of Chicago. 

153. Measurement of air flow of individ- 
ual lungs and lobes by gas dilution. W. 8S. 
Fow er. Mayo Clinic and Mayo Fndn. 

3:46 441. Uptake of gases and oxygen during 
anesthesia. A new method. Results with 
nitrous oxide. J. W. SEVERINGHAUS (intr. by 
R. D. Dripps). Univ. of Pennsylvania. 


8:16 


3:30 


Neurophysiology: Subcortex, Brain Stem, 


Cerebellum, Pain 
Tuespay, 1:15 p.m.—Room 21 


Chairman: T. C. Ruch 


83. Subcortical electrical activity in 
golden hamster during arousal from hiberna- 
tion. P. O. CHatrireLp AnD C. P. Lyman. 
Harvard Med. School. 

199. Unit activity of rabbit hippo- 
campus. J. D. GREEN AND XENIA MACHNE 
(intr. by H. W. Macoun). Univ. of California 

at Los Angeles and VA Hosp. 

1:45 524. Unit activity in the diffusely pro- 
jecting nuclei. M. VerzEANO AND I. CALMA 
(intr. by W. A. SELLE). Univ. of California at 
Los Angeles and VA Hosp. 

346. Changes of arterial blood px, 
carbon dioxide tension and oxygen saturation 


1:15 


1:30 


2:00 
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in pontile and medullary cats. S. H. Near 

(intr. by 8S. C. Wana). College of Physicians 

and Surgeons, Columbia Univ. 

2:15 499. Localization of diencephalic and 
brain stem areas controlling micturition reflex 
in cat. Pet Cain Tano* anp T. C. Rucn. 
Univ. of Washington School of Medicine. 

2:30 7. Role of brainstem in generalized reflex 
myoclonic reactions in cats under chloralose 
anesthesia. E. C. Atvorp, Jr. anv D. G. 
WHITLock (intr. by D. McK. Riocw). Army 

Med. Service Grad. School, and Natl. Inst. of 

Neurological Diseases and Blindness. 

111. Facio-vocal mechanisms of emo- 
tional expression in the monkey. J. M. R. 
Deueapo. Yale Univ. School of Medicine. 
3:00 489. Variations in EEG response on 

brain stem stimulation in monkey. L. A. 

SuGarMAN, R. WerMaAN, P. Tene anv D. 8. 

FELDMAN (intr. by M. B. BenpEeR). Mount 

Sinai Hosp., New York, City. 

3:15 135. Autonomic response to cerebellar 
stimulation in unanesthetized cat. J. D. 
Emerson,* J. M. Bruun, J. O. Fotey* anp 
G. M. Emerson.* Med. College of Alabama and 

~ Univ. of Alabama School of Dentistry. 

3:30 330. Efferent pathways responsible for 

cerebellar ataxia. F. A. MeTrLer AND R. M. 

E. Carrea.* College of Physicians and Sur- 

geons, Columbia Univ. and Inst. de Med. 

Experimental, Univ. of Buenos Aires. 

300. Effect of ultra-violet irradiation 
upon cutaneous pain threshold. M. LipKin* 
‘ and J. D. Harpy. Aviation Medicine Accelera- 
tion Lab., Johnsville, Pa. 

34. Effect of histamine depletion on 
cutaneous pain threshold in man. F. B. 
BENJAMIN (intr. by MarGaret 8. McCouca). 
Univ. of Pennsylvania School of Medicine. 


2:45 


3:45 


4:00 





Physiology Society Business Meeting 


TurEspbAY, 4:30 p.M.—CONVENTION Hat, Room 20 





Joint Session of the Federation 


Turspay, 8:30 p.mM.—CoNVENTION HALL, BALLROOM 


Program on page 530 








Blood, Sera, Plasma 
WEDNEspDAyY, 9:00 a.m.—Room 9 


Chairman: Harry P. Smith 


9:00 475. Influence of heparin and protamine 
on lipemia and on lymph flow through the 
thoracic duct. J. J. Sprrzer (intr. by EstHER 
M. GREISHEIMER). Florida State Univ. 

9:16 181. Some factors influencing lipemia- 
clearing activity of rat plasma. A. J. Guazko, 
J. Strone* anp A. Kazenxo.* Parke, Davis 
and Co. 

9:30 982. Plasma distribution in the rat. 
Apa B. Stmon*, W. O. Caster* anp W. D. 
ArmstTroNG. Univ. of Minnesota. (Biochem.) 

9:45 197. Production of antisera against the 
plasma lipoprotein fraction. W. C. Grant, 
K. A. BurKke* anp M. J. FAHRENBACH*. 
Lederle Labs. Div., American Cyanamid Co. 

10:00 458. Repair of post-hypophysectomy 
anemia by pituitary extracts. M. E. Simpson, 
D. C. Van Dyxe*, anp B. S. WILLIAmMs*. 
Univ. of California, Berkeley. 

10:16 377. Effects of acute anemia on splanch- 
nic circulation. M. Raspinowitz*, E. Rapa- 
port*, H. Kurpa* anp Lewis Dexter. Peter 
Bent Brigham Hosp. and Harvard Med. School. 

10:30 990. Action of some polyhydroxy com- 
pounds in preventing hemolysis due to freez- 
ing. H. A. SLoviTer (intr. by H. M. Vars). 
Univ. of Pennsylvania. (Biochem.) 

10:45 1242. Physiological disposition of radio- 
phosphorus labeled leucocytes. W. V. C. 
Leany*, T. F. McNickuie* anp P. K. Smita. 
VA Center, Martinsburg, W. Va. and George 
Washington Univ. School of Medicine. (Phar- 
macol.) 

11:00 1543. Changes in tissue composition 
during acute sodium depletion. G. NicHo.s, 
Jr. AnD Nancy Nicnous (intr. by Howarp 
F. Root). Harvard Med. School, Children’s 
Hosp. and Baker Clinic Research Lab., Boston. 

(Nutrition. ) 

11:16 110. Vitamin Bi. binding substances in 
human serum. R. L. Davis anp B. F. Coow 
(intr. by Anna M. BartseR). VA Hosp. and 
Johns Hopkins Univ. 
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11:30 158. Ascorbic acid levels in blood and 
gastric secretions. III. Gastrointestinal dis- 
eases. J. T. FREEMAN* AND ROBERTA HAFKES- 
BRING. Woman’s Med. College of Pennsylvania. 


Endocrine: Insulin, Diabetes, CHO 
Metabolism 


WEDNEsDAY, 9:00 a.m.—Room 10 


Chairman: Piero P. Foa 


9:00 17. Glucose-C™ oxidation in alloxan 
diabetic rats. N. BAKER AND G. INcEFy (intr. 
by R. A. Surptey). Crile VA Hosp., Cleveland. 

9:15 451. Metabolism of C'*-labeled glucose 
in normal and diabetic humans. W. W. 
SHREEVE, NoME BAKER, GENEVIEVE INCEFY, 
R. A. Sarprey, M. MILLER anp J. Craic 
(intr. by L. L. Bennerr). VA Hosp., and 
Western Reserve Univ., Cleveland. 

9:30 28. Effect of succinic acid and fructose 
on ketosis in alloxan diabetic rats. C. H. 
Beatty AND E. 8S. West. Univ. of Oregon Med. 
School. 

9:46 1709. Hyperglycemic effect of a-estra- 
diol on hypoglycemia of female rabbits. J. 
ScHILLER AND E. A. Tyan*. Hépital de la 
Pitié, Paris. 

10:00 333. Effect of pancreatic hyperglycemic 
factor on liver and muscle glycogen in vitamin 
E-deficient rabbits. A. E. Miuman*, A. M. 
Treacy* anp A. T. MitHorart. Cornell Univ. 
Med. College, New York Hosp. 

10:16 329. Glycogen fractions of cardiac 
muscle. A. W. Merrick* ano D. K. MEYEr. 
Univ. of Missouri School of Medicine. 

10:30 84. Honey as a source of the anti- 
stiffness factor. JuL1A CuuRcH (intr. by Rosa- 

LIND WULZEN). Oregon State College. 

10:46 91. Some metabolic effects of sodiui: 
fluoroacetate poisoning in the rat. B. 1. 
Coie*, F. L. ENGEL AND KATHLEEN HEWSON’. 
Duke Univ. 

11:00 503. A comparative study of keto- 
genesis in rats on high carbohydrate and hig}: 
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fat diets. J. TEpPpeERMAN, HELEN M. TEppEeR- 
MAN* AND JANET DEWI1T1™*. State Univ. of New 
York Upstate Med. Center. 

11:16 291. Relationship of ketogenesis to the 
disturbance of carbohydrate metabolism in 
ascorbic acid deficiency. S. Levin*, A. F. 
Desons* anv H. Baccuus. George Washington 
Univ. School of Medicine. 

11:30 2. Growth hormone and myocardial 
glycogen. G. A. ApRouny* AND JANE A. 
RussE.uL. Emory Univ. 


Heart: Pathological Physiology I 
WEDNESDAY, 9:00 a.m.—Room 15 


Chairman: H. C. Wiggers 


9:00 246. Theory of coronary heart disease 
in man. E. Jacosson. Lab. for Clin. Physi- 
ology, Chicago. 

9:16 78. Effect of graded acute anemia on 
coronary artery resistance and ventricular 
function. R. B. Case, E. BERGLUND ANp §. J. 
SarnoFF (intr. by W. H. Forspes). Harvard 
School of Public Health. 

9:30 37. Effect of Aramine on ventricular 
function and peripheral vascular resistance 
and its administration in experimental coro- 
nary insufficiency. E. BERGLUND, R. B. Case 
AND S. J. Sarnorr (intr. by JAN NYBOER). 
Harvard School of Public Health. 

9:45 211. Myocardial metabolism and coro- 
nary blood flow in intact dogs during hemor- 
rhagic shock. D. B. HackEL ann W. T. Goop- 
ALE (intr. by H. L. Buumearr). Western 
Reserve Univ. 

10:00 537. Effect of elevation of right ventric- 
ular pressure on coronary circulation. R. 
Wéaria, C. W. Franx,* H. Wana,* M. R. 
BLUMENTHAL,* P. Kornretp* anp R. D. 
SEELY.* Columbia Univ. and Presbyterian 
Hosp. 

10:16 1136. Time relations of intraventricular 
pressure and heart force recordings—influence 
of coronary ligations on force recordings from 
specific areas of the ventricular mass. MARION 
DEV. Cotten. Med. College of South Carolina. 
(Pharmacol.) 

10:30 223. Regional liberation of potassium 
an excitant of ectopic ventricular activity in 
myocardial ischemia and infarction. A. 8S. 
Harris, A. Bistent,* L. A. Torn, R. A. 
RussEuLL* anp J. E. Firestone.* Louisiana 
State Univ. 

10:46 779. Cardiac failure in dogs produced 
by controlled progressive constriction of the 
pulmonary artery. R. E. Hyart, J. O. Davis 
AND D. 8. Howe tt (intr. by R. W. Batss). 
Natl. Heart Inst. (Biochem.) 
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11:00 109. Effect of acute and chronic digoxin 
administration in dogs with cardiac failure 
produced by pulmonary artery constriction. 
J.O. Davis, D. S. Howewt anv R. E. Hyarr 
(intr. by T. J. KeEnNEpy, Jr.). Natl. Heart Inst. 

11:16 1708. Spectral phonocardiography: Ap- 
plication of the Bell sound spectrograph to 
phonocardiography. V. A. McKusick, S. A. 
TaLBoT AND G. N. Wess (intr. by D. Gros). 
Johns Hopkins Univ. School of Medicine. 


Kidney: Circulatory Aspects 


WEpNEsDAY, 9:00 a.m.—Room 16 


Chairman: L. G. Wesson, Jr. 


9:00 93. Some circulatory and renal effects 
of intravenous administration of human 
hemoglobin and human blood to dogs. H. L. 
Conn, Jr. AND J. C. Woop (intr. by C. F. 
Scumipt). Univ. of Pennsylvania Med. School. 

9:16 312. Effect of electrical stimulation of 

~ posterior tibial nerve on caliber of renal 
arteries in unanesthetized man. N. S. R. 
Mauur. VA Hosp., Houston. 

9:30 269. Blood pressure-flow relations in 
isolated perfused dog kidney. A. T. Korn- 
FIELD AND Eric OGDEN (intr. by W. C. Myers) 
Ohio State Univ. 

9:46 » 112. Sensitization to renal effects of 
renin by buffer-nerve section in dogs. F. DEL 
Greco (intr. by A. C. Corcoran). Cleveland 
Clinic Fndn. and Frank E. Bunts Educational 
Inst. 

10:00 473. Blocking action of ilidar on the 
renal vasoconstriction effects of l-epinephrine 
and l-nor-epinephrine. M. P. SpPENcerR*, GWEN 
Roserts* anp H. D. GREEN. Bowman Gray 
School of Medicine. 

10:15 892. Site of acidification of urine in the 
dog’s kidney. T. F. NicHo.son (intr. by W. R. 
CAMPBELL). Univ. of Toronto. (Biochem. ) 

10:30 100. Renal excretion of COz and NH; 
by the alligator. R. A. Coutson anp T. 
HERNANDEZ (intr. by R. AsHMAN). Louisiana 
State Univ. School of Medicine. 

10:45 546. Study of enzymatic mechanisms 
involved in renal secretion of PAH. V. D. 
WiesetHaus*, K. H. Beyer anp F. C. No- 
LAN*. Research Div., Sharp & Dohme Div., 
Merck & Co., West Point, Pa. 

11:00 331. Hypertrophic normal kidney. A. J. 
Micui£, CATHARINE R. MIcuig, AND Marie C. 
Raeni (intr. by I. 8. Ravprn). Univ. of Penn- 
sylvania, Children’s Hosp. of Philadelphia, 
New York Univ. College of Medicine. 
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Respiration: Mechanics of Breathing 
WeEpNEsDAY, 9:00 a.m.—Room 20 


Chairman: Fred R. Griffith, Jr. 


9:00 347. Compliance of lungs and thorax 
in normal man in unanesthetized and anes- 
thesized state. R. G. Nims, E. H. ConNER AND 
J. H. Comrog, Jr. Grad. School of Medicine, 
Univ. of Pennsylvania. 

9:15 56. Calculation of compliance and re- 
sistance of lungs and thorax from records of 
passive expiration. A. W. Bropy (intr. by 
J. E. Eckennorr). Grad. School of Medicine, 
Univ. of Pennsylvania. 

9:30 378. Factors governing long-term 
(‘static’) pressure-volume characteristics of 
the lungs. E. P. Reprorp, Jr., N. LEFcoE anp 
J. Mean (intr. by J. L. WarrreNBERGER). 
Harvard School of Public Health. 

9:45 323. Pulmonary frictional resistance 
measurements with gases of various viscosi- 
ties and densities. M. McItroy, N. SELVER- 
STONE AND J. MEap (intr. by B. G. Ferris). 
Harvard School of Public Health. 

10:00 324. Mechanical factors in distribution 
of ventilation during short-term volume 
cycles. J. MEap, M. McItroy*, N. SELVER- 
STONE* AND E. P. Raprorp*. Harvard School 
of Public Health. 

10:15 125. Response of chest wall, abdomen 
and diaphragm to forced oscillations of vol- 
ume. A. B. DuBois, A. W. Bropy, D. H. 
Lewis AND B. F. Burcgss, JR. (intr. by W. J. 
RasHKIND). Grad. School of Medicine, Univ. of 
Pennsylvania. 

10:30 563. Pressure-volume relationships of 
breathing in anesthetized cat. A. C. Youna 
AND W. Rosinson.* Washington School of 
Medicine, Seattle. 

10:45 401. Influence of bronchial tree struc- 
ture on alveolar ventilation in the dog’s lung. 
B. B. Ross (intr. by W. O. Fenn). Univ. of 
Rochester School of Medicine and Dentistry. 

11:00 356. A possible mechanism contributing 
to uneven pulmonary ventilation. A. B. Or1s 
anp C. McKerrow*. Johns Hopkins Univ. 

11:15 420. Pulmonary compliance in relation 
to pulmonary vascular pressures. G. A. 
Saxton, Jr.*, M. RapinowitTz*, L. DEXTER, 
AND FLORENCE W. Haynes. Univ. of Illinois 
and Peter Bent Brigham Hosp. and Harvard 
Med. School. 

11:30 224. Relationship between lung pres- 

sures and volumes and traumatic air embo- 
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lism. R. B. Harvey anp J. A. ScHILLING 
(intr. by H. M. Sweeney). USAF School of 
Aviation Medicine, Randolph AFB. 


Neurophysiology: Spinal Cord 
WEDNESDAY, 9:00 a.m.—Room 21 


Chairman: Harry Grundfest 


9:00 166. Reflex activity of flexor moto- 
neurones following excitation of cutaneous 
afferents. M. G. F. Fuorres. Army Med. 
Service Grad. School. 

9:18 1707. Quality of monosynaptic reflex 
connections between synergic muscles. D. P. 
C. Luoyp anp A. K. McIntyre*. Rockefeller 
Inst. and Univ. of Otago, Dunedin, N. Z. 

9:30 8. Time characteristics of single unit 
activity in cuneate nucleus. VAHE E. Amas- 
SIAN AND JUNE L. DeVrito*. Univ. of Wash- 
ington School of Medicine. 

9:45 371. Maps derived by bipolar micro- 
electrode stimulation within the spinal cord. 
W. Pirts*, W. 8S. McCuttocn, P. D. WALL, 
J. Y. Lerrvin* anp B. How.anp*. Massa- 
chusetts Inst. of Technology. 

10:00 154. Dorsal root potentials following 
repetitive stimulation and_ polarization. 
K. FRANK AND M. G. F. Fuortes. Natl. Insts. 
of Health and Army Med. Center. 

10:16 288. Inhibition of impulses traveling 
in the primary afferent dorsal column fibres 
of cat spinal cord. J. Y. Lerrvin*, P.D. WALL, 
B. Howxanp*, W. S. McCuntocw ann W. 
Pirrs*. Massachusetts Inst. of Technology. 

10:30 263. Changes produced in spinal re- 
flexes by stimulation of reticular formation. 
F. Kieyntyens*, K. Kotzumi* anp C. McC. 
Brooks. State Univ. of New York College of 
Medicine. 

10:45 12. Presynaptic component in _inter- 
mediary potential recorded from surface ot 
spinal cord. G. M. Austin* anp G. P. Mc 
Covucn. Univ. of Pennsylvania. 

11:00 230. Maximal discharge of a moto 
neuron pool during potentiation. E. HENNE 
MAN. Johns Hopkins Univ. School of Medicine. 

11:30 195. Studies of reciprocal innervatior1 
in spinal and decerebrate cats sensitized by 
preceding semisection of the spinal cord or by 
semidecerebration. A. R. GRAHAM* AND 

G. W. Sravraxky. Univ. of Western Ontario 
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For complete institutional connection and address, see abstract, Part I 


Stress, Aviation Physiology 
WEDNESDAY, 1:15 p.m.—Room E 


Chairman: R. G. Daggs 


1:16 321. Blood corpuscular changes follow- 

ing severe thermal injury in rat. M. D. Mc- 

JARTHY, VIRGINIA BLACKBURN AND MAR- 

GARET AMREIN (intr. by J. RHoaps). Pomona 

College and Univ. of Pennsylvania. 

30. Further studies on effects of shock 
on tissue sulfhydryl. L. V. Beck, W. LInKEN- 
HEIMER* AND ADELE MARRACINE.* Univ. of 
Pittsburgh School of Medicine. 

548. Effect of fasting and realimentation 
with high carbohydrate or high protein diets 
on capillary resistance and eosinophiles of 
normal dogs. C. M. WILHELM, D. P. M1Lant,* 
V. W. Meyers,* D. E. Gunperson,* D. 
Suuput,* E. M. Racuer* anp H. H. Mc- 
Cartuy.* Creighton Univ. School of Medicine. 

513. Fibrinolysin in thermal injury. G. 
Unaar AND E. DamcGaarp.* Inst. for Tuber- 
culosis Research and Univ. of Illinois College 
of Medicine. 

498. Swimming time of rats with relation 
to water temperature. E. M. Tan,* Martian 
KE. Hanson* anv C. P. Ricuter. Johns Hop- 
kins Univ. Med. School. 

2:30 244. Adrenal function in pantothenic 
acid-deficient rats. Lucite 8. Hurry (intr. 
by F. E. D’Amour). Univ. of Colorado Med. 
School. 

2:45 216. Endocrine, cardiovascular, respira- 

tory and body temperature changes in man 

exposed to hypoxia combined with heat. 

H. B. Hare, KatHerine I. SYDNOR AND 

M. L. Sweat (intr. by H. F. ADLER). School of 

Aviation Medicine, Randolph AFB and Western 

Reserve Univ. School of Medicine. 

6. Effect of hypoxia on turtle reticulo- 
cyte formula. P. D. ALTLAND. Natl. Insts. of 
Health. 

3:15 512. Effects of exercise on respiration of 
tissues of altitude acclimatized rats. W. C. 
U.iricx,* J. G. Krone,* Betsy B. BRENNAN* 
AND W. V. WuiteHorn. Univ. of Illinois. 


1:30 


1:45 


2:00 


2:15 


3:00 


3:30 293. Effect of external pressurization 
upon cardiovascular system in dogs. D. H. 
Lewis (intr. by J. R. Brospeck). Aviation 
Medicine Acceleration Lab. and Univ. of 
Pennsylvania. j 

337. Effects of recuperative procedures 
on work performance. L. E. MorEHOUSE AND 
ELizABETH M. Pranae.* Univ. of Southern 
California, Los Angeles. 

394. Salt conservation by kidneys and 
sweat glands in men. Sip Rosinson. Indiana 
Univ. 


3:46 


4:00 


Special Session: Teaching of Physiology 
WeEpNESDAY, 1:15 p.m.—Room F 


Chairman: C. L. Prosser 


Physiological basis of signs and symptoms—a 
physiology course for advanced medical stu- 
dents. G. BARLow* AND R. R. OverMAN. Clin. 
Physiology Labs., Inst. of Clin. Investigation, 
Univ. of Tennessee College of Medicine, Memphis. 

Modes of explanation and their value in teaching 
of physiology. R. S. Conen ano L. H. Nanum 
(intr. by J. S. Nicnouas). Scott Lab. of Physics, 
Wesleyan Univ., Middletown, and Dept. of Physi- 
ology, Yale Univ. School of Medicine, New 
Haven, Conn. 

Teaching of biophysics to graduate students of 
biological sciences. R. W. Sracy. Lab. of Bio- 
physics, Dept. of Physiology, Ohio State Univ. 
College of Medicine, Columbus. 

Harvard experiment on training of graduate 
students. J. R. PAPPENHEIMER. Harvard Med. 
School, Boston, Mass. 

Biophysics in the development of students in 
general physiology. ALEXANDER SANDow. Col- 
lege of Arts and Sciences, New York Univ., 
New York City. 

Teaching of graduate physiology at the University 
of Chicago. J. M. Tostas. Univ. of Chicago, 
Chicago, Ill. 
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Electrolyte and Active Transport; Distribu- 
tion of Ions 


WepneEspay, 1:15 p.m.—Room 9 


Chairman: A. K. Parpart 


1:15 435. Movement of sodium, potassium, 
zand water between tissue slices and solutions 
of sodium chloride. I. L. ScHWARTZ AND 
E. L. Orie. Hosp. and Labs., Rockefeller Inst. 
for Med. Research. 

1:30 1713. Effect of sickling on sodium and 
cesium transport. D. C. Tosteson Anp E. T. 
DunxHam (intr. by J. A. SHannon). Brook- 
haven Natl. Lab. and Natl. Heart Inst. 

1:45 470. K transport in human erythrocytes: 
evidence for a rapidly exchanging K com- 
ponent. A. K. Sotomon anp G. LENNARD 
Goup.* Harvard Med. School. 

2:00 240. Distribution of K* and Na* within 
frog skin with relation to active uptake of 
sodium chloride and skin potential. E. G. 

Hor, J. P. Witus* anp M. F. Arricui.* Med. 

Callege of Virginia. 

889. Abnormality in blood electrolyte 
patterns with injury to the brain. S. NaTe.- 
son. Rockford Memorial Hosp. (Biochem.) 
2:30 235. Lactate transfer by isolated gastric 

mucosa: theoretical consideration of weak 

electrolyte active transport. C. A. M. Hoa- 

BEN. Nail. Insts. of Health. 

188. Mechanism of uptake of phosphate 
by yeast cells. Joan W. GoopMAN* AND ASER 
RorustTEIn. Univ. of Rochester School of Medi- 
cine and Dentistry. 

3:00 545. Tissue electrolytes in normal and 

adrenalectomized rats. H. L. Waite anp 

Doris Rour.* Washington Univ. School of 

Medicine. 

529. Transfers of electrolytes in experi- 
mental flash burns. M. WatseR aAnp L. J. 
BopENLos (intr. by D. Mrinarp). Naval Med. 
Research Inst. 

3:30 1717. The effect of atropine on blood 
and urine electrolytes. E. H. WaLKER*, J. M. 
PARKER* AND J. HuntTER. Defense Research 
Medical Laboratories, Toronto. 

3:45 193. Potassium turnover in rat skeletal 
muscle in vitro. D. R. H. Gourtey anp 
H. Jonas.* Univ. of Virginia Med. School. 

4:00 249. Kinetics of release of radioactive 
substances from frog sartorius. J. A. JoHNSON 
(intr. by W. E. Petersen). Univ. of Copen- 
hagen. 


2:16 


2:15 


3:16 
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Endocrine: Thyroid, Parathyroid, Thymus, 
Thyroid-Pituitary Relationships 


WEDNESDAY, 1:15 p.m.—Room 10 


Chairman: E. L. Corey 


532. Thiopental and iodine metabolism 
of the thyroid. A.W. Wass, W. C. Foster anp 
Evatyn REppuiinGER (intr. by J. C. Scort). 
Hahnemann Med. College. 

480. In vivo measurement of thyroidal 
I's! uptake and release in guinea pig. CaTu- 
ERINE E. STeveNs* anv S. A. D’ANGELO. 
Jefferson Med. College. 

1:45 461. Influence of various factors on 
uptake of iodide by the thyroid. D. W. Siine- 
ERLAND (intr. by E. B. Astwoop). New Eng- 
land Center Hosp. and Tufts College Med. 
School. 

2:00 152. Effect of thyroidectomy on uptake 
of I'*! in thymus gland of rat. W. C. Foster, 
J. H. Van Dyxe* ann A. W. WaseE.* Hahne- 
mann Med. College. 

2:16 251. Metabolic fate of radioactive thy- 
roid hormones in normal and _ propylthio- 
uracil-treated rats. H. Kauant,* E. A. Sex- 
LERS AND R. B. LEE.* Univ. of Toronto. 

2:30 287. Thyroid gland response to thio- 
uracil as influenced by dietary protein. L. J. 
LERNER* AND J. H. Leatuem. Rutgers Univ. 

2:45 565. Effect of thiouracil and of thyroid- 

ectomy on liver catalase activity of animals 

with and without implanted tumors. IsoLpE 

T. ZEcKWER, Mary Berwick* AND B. Lucxs&.* 

Univ. of Pennsylvania School of Medicine. 
1524. Some effects of a low iodine diet 

on the thyroid: Serum radioiodide ratio of 

mice and rats. H. J. Lipner*, B. P. WaGNER* 

AND H. P. Morris. Natl. Insts. of Health. 

(Nutrition) 

3:16 521. Iodination of milk proteins by 

iodide. L. Van MippLeswortn, A. H. Tut- 

TLE* AND D. F. Haney.* Univ. of Tennessee. 
1706. Metabolism of bone in rabbit 

under the influence of parathyroid extract 

D. M. Laskin anp M. B. EnGeEt (intr. by 

C. W. Darrow). Univ. of Illinois. 

3:48 497. Influence of parathyroids on rena’ 

excretion of calcium. R. V. TaLmaGE (intr 

by H. E. Horr). Rice Inst., Houston. 


1:15 


1:30 


3:00 


3:30 


Heart: Volume, Output 
WEDNESDAY, 1:15 p.m.—Room 15 


Chairman: G. C. Ring 


368. Measurement of cardiac output; a 
new method. L. H. Peterson, M. HExricu,* 


1:16 











2:4 


3:0 


8:16 


3:36 


8:45 
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L. GREENE* AND C. Taytor.* Univ. of Penn- 

sylvania. 

1:30 210. Mean circulatory filling pressure as 
a determinant of cardiac output—theoretical 
considerations. A. C. Guyton anp A. W. 
LinpsEY.* Univ. of Mississippi School of 
Medicine. 

1:45 . 334. Measurement of venous blood vol- 

ume by dye dilution method. W. R. M1tnor 

AND C. A. BERTRAND (intr. by E. CowLes 

Anprus). Johns Hopkins Univ. 

447. Oxygen content of pulmonary 
artery blood in man during various phases of 
respiratory and cardiac cycle. J. T. SHep- 
HERD* AND E. H. Woop. Mayo Fndn. and 
Clinic. 

18. Determination of pulmonary blood 
flow during work by gaseous nitrogen elim- 
ination method. B. BaLkeE (intr. by H. G. 
CiaMANN). USAF School of Aviation Medi- 
cine, Randolph AFB. 

101. Applicability of direct Fick method 
to measurement of pulmonary blood flow 
during induced acute hypoxia. A. CouRNAND, 
A. MitcHE.i* anp A. P. Fisoman. Columbia 
Univ. 

89. Cardiac studies in intact dogs during 
rest and exercise by intubation method. W. F. 
CoGGESHALL, H. K1nG anp P. R. Lurie (intr. 
by L. W. Freeman). Indiana Univ. Med. 
Center. 

232. Atrial septal defect; relationship of 
interatrial pressure gradient to right and left 
ventricular work with effects of surgical 
closure. R. B. HickLER* anp W. T. GoopALe. 
Harvard Med. School. 

3:15 53. Influence of cardiac action on venous 
return. G. A. BRECHER. Western Reserve Univ. 
School of Medicine. 

3:30 406. Continuous measurements of aortic 
circumference. R. F. Rusumer, R. M. Eu.is,* 
A. A. Nasn* anp B. L. Fintayson.* Univ. of 
Washington. 

3:45 64. Cardiac glycusides in ventricular 
diastole. Nancy Buckiey,* R. McPHERSON* 
AND E. Oapen. Ohio State Univ. 


2:00 


2:16 


2:30 


2:48 


8:00 


Comparative or General Physiology 


WepneEspbay, 1:15 p.m.—Room 16 


Chairman: E. C. Black 


1:15 349. Electronic frequency analysis of 
biological waveforms. F. W. Nosie* ANpD 
B. R. Boones. Natl. Heart Inst. 


1:30 402. Origin of ERG in the isopod, Ligia 


WEDNESDAY AFTERNOON, APRIL 14 


occidentalis. P. R. Ruckx* anp T. L. JAun. 

Univ. of California, Los Angeles. 

151. Electrolyte transport in aglomeru- 
lar tubules of the goosefish, Lophius pisca- 
torius. R. P. Forster anp F. BERGLUND.* 
Dartmouth College, Univ. of Cincinnati and 
Mount Desert Island Biological Lab. 

2:00 97. Glycogen in salt secreting cells of 
Fundulus heteroclitus. D. E. Copenanp. Nail. 
Research Council. 

2:16 26. Interaction of light and drugs in the 

cold narcosis of daphnia. E. R. Baytor (intr. 

by D. F. Bonr). Univ. of Michigan. 

465. An analysis of the interaction of pH 
and redox in diurnal migration of pelagic 
organisms. F. E. Smitu (intr. by P. A. 

Wraicut). Univ. of Michigan. 

2:45 47. Changes in metabolic relations be- 
tween yolk and embryo during embryonic 
development. J. H. Bopine anp W. L. West. 
State Univ. of Iowa. 

3:00 225. Uptake of P® by Periplaneta ameri- 
cana: passage through the fore-, mid-, and 

_ hindgut. C. C. Hasserr (intr. by L. E. Cuap- 
wick). Chemical Corps Med. Labs., Army 

Chemical Center. 

352. Factors influencing biosynthesis of 
cholesterol by the cockroach. J. L. NoLanp 
(intr. by W. H. CuamsBers). Chemical Corps 
Med. Labs., Army Chemical Center. 

277. Ventilation in teredo. C E. LANE 
AND C. A. Girrorp.* Univ. of Miami. 


1:46 


2:30 


3:15 


3:30 


Temperature Regulation, Hypothermia 
WEpnEsDAY, 1:15 p.m.—Room 7 


Chairman: John Field 


482. Study of thermal environment— 
Alaska, summer and winter. Atice M. STou. 
(intr. by E. F. DuBots). Arctic Aero-Med. 
Lab. and Aviation Medicine Acceleration Lab. 
1:30 561. Heat-transfer in normal dogs. C. H. 

WynpHaM (intr. by F. GuperNatscu). Univ. 

of Pennsylvania School of Medicine. 

1:45 335. Body temperature of hypothalamic 
‘hyperphagic’ rats under various conditions. 
D. MontTemurRo* AnD J. A. F. STEVENSON. 
Univ. of Western Ontario. 

214. Temperature rhythms in blind mice. 
F. HALBERG AND M. B. Visscner. Cambridge 

State School and Hosp. and Univ. of Minnesota. 
2:15 282. Capsular measurement of cutaneous 
evaporation under controlled conditions. 
D. H. K. Lee ann R. E. McDoweE.u.* Johns 
Hopkins Univ. and Agric. Research Service, 
USDA. 


1:16 


2:00 
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248. Brain tolerance to differential 
hypothermia and circulatory occlusion. J. M. 
JENSEN* AND W.M. Parkins. Univ. of Penn- 
sylvania School of Medicine. 

196. Inhibition of pyrogen-plasma inter- 
action as a possible cause of refractoriness to 
pyrogens. R. Grant. Stanford Univ. 

131. Development of temperature regu- 
lation in dog. H. E. Eperstrom, C. JENSEN,* 
J. Linroot* anp R. Unperpau.* Univ. of 
North Dakota Med. School. 

3:18 103. Functional identification of sympa- 
thetic pathways through the upper thoracic 
and lower cervical sympathetic trunk in man. 
J. W. Cox,* K. B. Cotpwater,* W. C. Ran- 
DALL AND W. F. ALEXANDER.* St. Louis Univ. 
and VA Hosp. 

3:30 444. Changes in gastric rectal, oral and 

skin temperature following ingestion of hot 

and cold water in man. H. SHapiro Anp E. K. 

Sroner.* Univ. of Pennsylvania and Wills 

Hosp. 


2:30 


2:45 


3:00 


Heart: Pathological Physiology I 
WEDNESDAY, 1:15 p.m.—Room 20 


Chairman: A. S. Harris 


392. Role of the vasa nervorum, in 
cardiac referred pain. J. T. Roperts. Univ. of 
Buffalo School of Medicine and VA Hosp. 

559. Blood lactic acid levels following 
exercise of increasing intensity by normal and 
pathological persons. G. W. WricHT AND 
P. F. Fiynn.* St. Luke’s Hosp., Cleveland. 

46. Cardiovascular changes with large 
arteriovenous fistulas. J. R. R. Boss. Temple 
Univ. School of Medicine. 

157. Acute parathion poisoning in dogs. 
G. FREEMAN, H. LupEmMann, M. CorNBLATH, 
A. Goup, -MarGcareT Finpert, J. UpDALt, 
D. Cuee.., A. Crate (intr. by CAROLINE TUM 
SupEN). Chemical Corps Med. Labs., Army 
Chem. Center, Maryland. 

353. Effect of veratrum alkaloids on 
cardiac hypertrophy of exercise. D. W. 
Nortuup, J. E. Epwarps* anp E. J. Van 
LiERE. West Virginia Univ. Med. School. 

187. Cardiac arrest of 1l-hour duration 
in dogs during hypothermia of 0°C followed 
by survival. F. Gotuan. Thayer VA Hosp., 
Nashville. 

396. ‘Valves’ and ‘stenosis’ induced by 
flow patterns in vitro. S. RopBarp. Med. 
Research Inst., Michael Reese Hosp. 


1:16 


1:30 


1:46 


2:00 


2:16 


2:30 


2:45 
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454. Demonstration by dye dilution 
technics of preferential flow across atrial 
septal defects from right pulmonary veins 
and inferior vena cava. A. W. Sitver, H. J.C. 
Swan AND J. W. KiRk1In (intr. by H. B. 
BuRcHELL). Mayo Fndn. and Clinic. 

127. Blood pressure conditioned to pain. 
R. A. Dykman* anp W. H. Gantt. Johns 
Hopkins Univ. 

191. Drowning phenomena in various 
species. A. S. Gorpon, F. RayMon* ann A.C. 
Ivy. Univ. of Ill. College of Medicine. 


3:00 


$:16 


3:30 


Muscle 
WeEpNEsDAY, 1:15 p.m.—Room 21 


Chairman: 8. Gelfan 


1:15 391. Actomyosin reactions. JANE S. 
Ross. State Univ. of New York Upstate Med. 
Center. 

1:30 436. Influence of thyroid hormone on 


skeletal muscle economy and tension. NEENA 

B. Scuwartz (intr. by J. S. Gray). Univ. of 

Illinois College of Medicine. 

1:45 49. Passive and active tension—length 
diagrams of intact skeletal muscle in normal 
women of different ages. SreLLA Y. BoTELHO, 
L. CanpER AND N. Guiti (intr. by F. H. 
McCurcHeon). Grad. School of Medicine, 

Univ. of Pennsylvania. 

313. Increase in muscle-fiber length fol- 
lowing changed muscle function. J. E. Mar- 
KEE, M. Wiuurams,* L. WALKER* ANnpD D. 
CurisTIANn.* Duke Univ. 

272. Stretch receptor mechanism in the 
lobster. S. W. KuFFLER AND C. EyzaGuIRRE.* 
Wilmer Inst., Johns Hopkins Hosp. 

167. Local and spike potentials of im- 
paled crustacean muscle fibers on stimulation 
of single axons. E. J. FursHpan* ann C, A.C. 
Wiersma. Hopkins Marine Station, Pacif'c 


2:00 


2:16 


2:30 


Grove and California Inst. of Technolog, 
Pasadena. 
2:45 530. Fibrillary action potentials in 


denervated mammalian skeletal muscle mea‘- 
ured with an intracellular electrode. F. WaRi:, 
Jr.,* A. L. BENNETT AND A. R. McINTYR:). 
Univ. of Nebraska College of Medicine. 

315. Analysis of hypertrophy of d-- 
nervated skeletal muscle. A. W. MARTIN AN” 
Doris M. Stewart.* Univ. of Washington. 

204. Effect of DFP on _ denervate.! 
skeletal muscle. G. E. Grosiewsk1,* B. !} . 
McNamara* Anp J. H. Wiuis. Army Chemie | 
Center, Md. 


3:00 


3:16 
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128. Excitability of frog striated muscle 

fibers. D. M. Easton (intr. by H. WHEELON). 
Univ. of Washington School of Medicine. 
3:45 460. Action potentials and conduction 
velocity in the ureter. W. SLEATOR, JR. AND 
H. Butcuer, JR. (intr. by A. 8. Grison, JR.). 
Washington Univ. Med. School. 


8:30 


Neurophysiology—Experimental Session! 
WepnEspay, 1:15 p.m.—Room 22 


Chairman: J. M. Tobias 


1. Decreased phosphorylation during stimulation 
of nervous system. L. G. ABoop anp R. W. 
GerarpD. Univ. of Illinois. 

65. Integration and central synaptic properties 
of some receptors. T. H. BuLiock, M. J. CoHEN* 
AND D. M. Maynarp, Jr.* Univ. of California, 
Los Angeles. 

92. Membrane excitation of the Hodgkin-Huxley 
axon. K. 8. Cote. Naval Med. Research Inst. 

208. Local independence of bioelectric generator. 
H. Grunprest, M. ALTAMIRANO* AND C-Y. 
Kao.* Columbia Univ. College of Phijsicians 
and Surgeons and Marine Biological Lab. 

299. Fixed charge hypothesis for selective ionic 
accumulation. G. Line. Univ. of Illinois. 

320. Physico-chemical characterization of a 
protein isolated from peripheral nerve. M. Max- 
FIELD (intr. by R. G. Hoskins). Massachusetts 
Inst. of Technology. 

336. Effect of a new acetyl cholinesterase in- 
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hibitor on propagated action potential in bull- 
frog sciatic nerve. J. W. Moors, S. L. FrRigss, 
R. H. McCoy (intr. by M. O. Lege). Naval Med. 
Research Inst. 

343. Relation between extracellular Na* and 
depolarizing action of acetylcholine+ on end- 
plate membrane. W. L. Nastux. College of 
Physicians and Surgeons, Columbia Univ. 

393. An electron microscope study of an in- 
vertebrate synapse. J. D. RoBEerRTSON (intr. by 
K. E. Jocuim). Univ. of Kansas Med. School. 

403. Preliminary experiments on the state of 
calcium in lobster nerve. F. H. RupENBERG 
(intr. by N. Kierrman). Univ. of Chicago. 

443. Effect of temperature on potassium libera- 
tion during nerve activity. A. M. SHaness. Natl. 
Insts. of Health and Marine Biological Lab. 

500. Steady and alternating electric potentials 
in the cochlea. I. Tasax1,* H. Davis anv D. H. 
ELpREDGE.* Central Inst. for the Deaf, St. Louis. 

506. Lobster giant axone preparation: effect of 
certain enzymes on axon and on frog muscle. 
J. M. Topras anno S. H. Bryant*. Univ. of 
Chicago. 

508. Reversible conduction block in Limulus 
optic nerve and in frog sciatic when treated 
with acetycholine chloride (AC). W. W. Tour- 
TELLOTTE, H. G. WAGNER, J. W. Moore AND 
R. H. McCoy (intr. by D. E. Gotpman). Naval 
Med. Research Inst. 

554. Effects of x-irradiation, DNP, glucose and 
potassium lack on resting potentials of frog 
muscle. J. W. Woopsury, V. N. WALKER* AND 
J. W. Voretiin.* Univ. of Washington School 
of Medicine. 


! The papers in this experimental session will not be formally used or timed. The authors of each paper 
have been assigned display space in Room 22 and will be available there throughout the afternoon for 
informal presentation and discussion of their papers and showing charts and diagrams. 








AMERICAN PHYSIOLOGICAL SOCIETY 


Volume 138 


Thursday Morning, April 15, 9:00 a.m. 


An asterisk * following an author’s name indicates ‘‘by invitation” 
For complete institutional connection and address, see abstract, Part I 


Radiation Biology I 
TuurspDay, 9:00 A.m.—BALLROOM 


Chairman: H. A. Blair 


9:00 1712. Effect of bone marrow injection 
on rats x-irradiated with the intestine 
shielded. S. T. Taxeta, M. N. Swirt anp 
V. P. Bonn (intr. by F. W. Weymournh). 
Naval Radiological Defense Lab., San Francisco. 

9:18 1057. Effect of bone marrow injections 
on nitrogen excretion in guinea pigs following 
total body. x-irradiation. J. WuiTe, B. E. 
Burr,* Harriett T. CooL* anno P. W. 
Davip.* Natl. Cancer Inst., Bethesda. (Bio- 
chem.) 

9:30 485. Plasma protein fractions protect- 
ing mice against irradiation. AGNes N. 
Stroup* anp A. M. Bruges. Argonne Natl. 
Lab. 

9:45 58. Blood pressure changes in cats 
induced by x-irradiation of the abdominal 
area. P.M. Brooks Anp E. B. Konecci (intr. 
by A. P. GaGGE). School of Aviation Medi- 
cine, Randolph AFB. 

10:00 1711. Effects of partial shielding of rat 
intestine during x-irradiation. MARGUERITE 
N.Swirt, 8. T. TAketa Anp V. P. Bonp (intr. 
by J. M. D. Otmstep). Naval Radiological 
Defense Lab., San Francisco. 

10:15 143. Incidence and types of neoplasms 
in x-irradiated rats following protection by 
post-irradiation parabiosis. J. C. FINnerty, 
R. T. BrnnamMMerR,* M. ScHNEIDER* AND 
A. W. B. CunnincHam.* Univ. of Texas Med. 
Branch. 

10:30 189. Effects of acute whole body x-radi- 
ation on the absorption and distribution of 
radiosodium in the fasted rat. C. J. GoopNER 
AND J. Z. Bowers (intr. by L. 8. GoopMan). 
Univ. of Utah College of Medicine. 

10:46 1704. Free amino acids in the tissues 
and urine of the x-irradiated rat. R. E. Kay* 
and C. EntenmMAN. Naval Radiological Defense 
Lab., San Francisco. 

11:00 176. Effect of high-intensity x-irradia- 
tion on velocity of nerve conduction. H. B. 


GERSTNER AND J. S. Ortu (intr. by A. H. 
Lawton). School of Aviation Medicine, Ran- 
dolph AFB. 

11:16 260. Effects of repeated exposure to 
X-rays upon the volitional activity per- 
formance of rats. D. Kimetporr, D. Jongs, 
T. CasTaNERA, D. RuBADEAU AND G. OsBORN 
(intr. by J. S. THatcuer). Naval Radiological 
Defense Lab., San Francisco. 

11:30 462. Radiosensitivity of the bat (Myotis 
Lucifugus). D. E. Smita, D. R. Russ,* anp 
Evcenta M. Jacxson.* Argonne Natl. Lab. 


Blood Coagulation, Lipemia, Antibodies, 
Sugar 


TuurRspay, 9:00 a.m.—Room 9 


Chairman: M. Mason Guest 


9:00 117. Quantitative significance of sur- 
face factors in the conversion of prothrombin 
to thrombin in blood and plasma. F. W. Dicx, 
Dupiey P. Jackson and C. L. CoNLEY 
(intr. by K. L. ZrERLER). Johns Hopkins Univ. 

9:16 45. A modified concept of the sequence 
of events in the clotting mechanism: Studies 
of ceanothyn and chelating action. J. G. 
BisHop* anp A. W. RicHarpson. Indiana 
Univ. School of Medicine. 

9:30 274. Citrate activated prothrombin. 
F. Lamy* anp D. F. Wavuau. Massachusetts 
Inst. of Technology. 

9:46 40. White and red thrombi produced by 
thrombin applied to the hamster cheek poucl:. 
H. J. BERMAN,* BRENTON R. Lutz Anp G. I’. 
Futon. Boston Univ. 

10:00 81. Studies on the substrate specificity 
of fibrinolysin. D. R. CeLanpER,* N. VW. 
Jones* anD M. M. Guest. Univ. of Texas 
Med. Branch. 

10:16 412. Activation of fibrinolysin by intra 
venous administration of purified strepto 
kinase-streptodornase preparations in man. 
Physiologic and therapeutic implications. 
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Lucy SALoMoN* AND Mario STEFANINI. New 
England Center Hosp. and Tufts Med. School. 

10:30 527. Effect of temperature on blood 
lipids and blood coagulation. J. M. WALDRON. 
Temple Univ. School of Medicine. 

10:45 567. Identification and quantitative 
determination of serotonin in platelets, the 
source of serum serotonin. M. B. ZucKER AND 
M. M. Rapport. New York Univ. College of 
Dentistry. 

11:00 236. Studies on hemophilia ‘A’ and ‘B’. 
R. R. Hoisurn,* R. T. Carroun,* H. S. 
Bowman* ano L. M. Tocantins. Jefferson 
Med. College. 

11:16 261. Hyperglycemic response to 30% 
carbon dioxide in air and in oxygen. C. T. G. 
Kine, E. E. Winiiams ano K. E. ScHAEFER 
(intr. by C. P. Lyman). Naval Med. Research 
Lab., New London. 


Endocrine: Gonads, Steroids, Pituitary, 
Reproduction 


TuHurspay, 9:00 a.m.—Room 10. 


Chairman: D. J. Ingle 


9:00 79. Relaxation of the symphysis pubis 
in the monkey (M. mulatta). H. R. CatcHpo.e, 
M. B. EnGcEL* anp N. R. Josepu. Univ. of 
Illinois. 

9:15 44. Changes in enzyme activity in the 
uterus of rats during the estrous cycle. A. T. 
Bever, J. T. VeELARDO, Mary A. TELFER, 
F, L. Hisaw, Jr. anp C. M. Gooussy (intr. 
by F. L. Hisaw). Harvard Univ. 

9:30 338. Alkaline phosphatase and glycogen 
distribution in the bovine uterus during the 
estrous cycle. 8. Moss,* T. R. WRENN* AND 
J. F. Syxes. Bureau of Dairy Industry, Agric. 
Research Service, Beltsville. 

9:45 302. Transient response of estrous 
cycle in the rat to changes in environmental 
illumination. R. E. Loean (intr. by A. LErn). 
Northwestern Univ. Med. School. 

10:00 23. Influence of testosterone propionate 
on the reproductive capacity of the female 
mouse. C. A. BarracLouGH (intr. by V. 
HALL). Rutgers Univ. and Univ. of California, 
Los Angeles. 

10:15 289. Testosterone binding to bovine 
serum albumin: Effect of po. B. H. LevepaHL 
(intr. by F. Crescrre ui). Univ. of California, 
Los Angeles. 

10:30 237. A comparison of the anemia of 
pregnancy with the anemia induced by 
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estradiol. L. M. Horcer* ann M. X. ZARRow. 
Purdue Univ. 

10:45 442. Effects of altering the balance be- 
tween the ovarian hormones and prolactin on 
the initiation of lactation in rabbits. J. T. 
Scouris* anp J. Metres. Michigan State 
College. 

11:00 417. Effects of purified pituitary hor- 
mones on serum cholinesterase in hypo- 
physectomized rats. C. H. Sawyer. Univ. 
of California, Los Angeles Med. School and 
Long Beach VA Hosp. 

11:15 348. Pancreatic amylase activity fol- 
lowing hypophysectomy, the administration 
of crude anterior pituitary extracts and 
thyroid feeding. M. NisH1tKawara,* J. Bar- 
RETT,* M. Mayxut,* L. Spracue* anp R. E. 
Hatst. Univ. of Toronto. 


Gastrointestinal: Secretion 


TuHuRsDAY, 9:00 a.m.—Room 15 


Chairman: E. 8. Nasset — 


9:00 298. Synergistic action of secretin and 
parasympathomimetic drugs on pancreatic 


volume flow in dogs. T. Lin (intr. by Guapys 
R. Bucner). Univ. of Illinois College of 
Medicine. 

9:15 . 267. Relation of proteolytic and lip- 
olytic activity of canine pancreatic secretion 
to its protein nitrogen content. S. A. Koma- 
rov, H. Srptet,* H. Sway anv C. Z. Styue.* 
Fels Research Inst. and Temple Univ. School of 
Medicine. 

9:30 115. Relationship between the com- 
position of mucosal fluid and the potential 
difference of the resting stomach. W. H. 
Dennis* AND W.S. Reum. Univ. of Louisville. 

9:45 52. Perforation of the esophagus and 
the acid-peptic factor. E. L. Brackney,* 
A. THau,* G.S. CAMPBELL* AND O. H. Wan- 
GENSTEEN. Univ. of Minnesota Hosps. 

10:00 1701. Action of  anticholinesterase 
agents on gastric secretion. M. H. F. Friep- 
MAN. Jefferson Med. College. 

10:15 247. Varieties of inhibition of HCl 
secretion by direct application of several 
groups of compounds to the gastric mucosa. 
H. D. Janowitz anp F. HoLuanpEer. Mount 
Sinai Hosp., New York City. 

10:30 106. Inhibition of gastric acid secretion 
by p-chloromercuribenzoate. H. W. DAvEn- 
port. Univ. of Utah College of Medicine. ' 

10:45 445. An evaluation of tubeless gastric 








acid and pH determination anacidity in pa- 
tients with intact stomach and after subtotal 
gastrectomy. H. SHay, R. Ostrove* AND 
H. Srprter.* Fels Research Inst. and Temple 
Univ. School of Medicine. 

11:00 72. Chromatdgraphic analysis of fast- 
ing human gastric content. R. Caputrto,* 
Patricia ScHULTZ,* JEANNINE KARNES* AND 
S. Wotr. Univ. of Oklahoma School of Medicine 
and Oklahoma Med. Research Fndn. 


General: Cellular Enzymes 
Tuurspay, 9:00 a.m.—Room 16 


Chairman: P. R. Morrison 


9:00 1715. 2,4-Dinitrophenol inhibition of 
surface spread malic dehydrogenase. B. D. 
Tunik (intr. by I. J. Deyrup). Columbia 
Univ. 

9:16 471. Anaerobic glycolysis of mouse liver 
as altered by helium zn vitro. F. E. Soutu, Jr. 
(intr. by R. M. Rernecke). Univ. of Puerto 
Rica. 

9:30 411. Interdependence of cytological 
entities in the metabolism of insect flight 
muscle. B. SackTor (intr. by 8. Krop). Chemi- 
cal Corps Med. Labs., Army Chemical Center. 

9:45 381. 2,4-Dinitrophenol activated hy- 
drolysis of adenosinetriphosphate by rat liver 
mitochrondria in the presence of versene. 
R. O. REcCKNAGEL (intr. by R. M. BERNeE). 
Western Reserve Univ. School of Medicine. 

10:00 243. Respiration of erythrocytes in the 
presence of certain Krebs Cycle intermedi- 
ates. F. R. Hunter, Auice 8. BAKER* AND 
Mary Jo Burr.* Florida State Univ. 

10:15 67. Endocrine influences on PAH syn- 
thesis by rat liver. H. BurLINGTON (intr. by 
O. W. Sartorius). State Univ. of New York 
College of Medicine. 

10:30 22. Cell division of E. coli. R. C. Bar- 
NETT (intr. by E. L. Porter). Univ. of Texas, 
Med. Branch. 

10:45 66. Riboflavin-like effect of a pteridine 
on growth of certain microorganisms. L. E. 
Burcess,* J. O. SrEwart* anp D. T. Roure. 
Meharry Med. College. 

11:00 35. Microcalorimetry of simple _bio- 
chemical systems. T. H. BENZINGER AND C. 
Kitzincer.* Naval Med. Research Inst., Be- 
thesda. 

11:16 156. Destruction of chlorophyll and 
carotenoids in corn seedlings. SytviA FRANK 
AND A. L. Kenney (intr. by MALVINA SCHWEI- 
zeR). Washington Square College, New York 
Univ. 
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Brain 
TuHurspay, 9:00 a.m.—Room 20 


Chairman: A. R. Behnke 


9:00 1700. Indications of a disturbance in 
collagen metabolism in experimental lathy- 
rism. W. DasLeERr (intr. by P. P. Foa). Chicago 
Med. School. 

9:16 450. Age changes in renal function and 
basal oxygen consumption as related to total 
body water. N. W. SuHocx, D. M. Wartkin* 
AND M. J. Yrenest.* Natl. Heart Inst. and 
Baltimore City Hosps. 

9:30 305. Metabolism of salicylhydroxamic 
acid in the rat. J. LOWENTHAL (intr. by L. B. 
JAaQuEs). Univ. of Saskatchewan. 

9:45 75. Anesthetic action of inert gases on 
intact animals and isolated tissues. F. G. 
CARPENTER (intr. by W. T. PoMMERENKE). 
Univ. of Rochester School of Medicine and 
Dentistry. 

10:00 296. Measurement of total CO2 output 
by use of doubly labeled water. N. Lirson 
AND G. B. Gorpon.* Univ. of Minnesota Med. 
School and Radioisotope Unit, VA Hosp. 

10:16 557. Effect of air-ion concentration and 
polarity on the carbon dioxide capacity of 
mammalian blood plasma. J. L. WorprEn 
(intr. by A. Dury). St. Bonaventure Univ. 

10:30 398. Effects of isonicotinic acid hydra- 
zide in rats fed diets deficient in niacin or 
pyridoxine. F. Rosen (intr. by N. M1iLuMan). 
Ortho Research Fndn., Raritan, N. J. 

10:45 203. Effects of chloretone on respira- 
tion and ATP content of brain homogenates. 
R. G. GRENELL, J. MBNDELSON,* J. H. MEn- 
DELSON* AND W. D. McEnroy. Univ. of 
Maryland and Johns Hopkins Univ. 

11:00 192. Nutritional equivalence of methi 
onine hydroxy analogue (MHA) and methi 
onine for growth. R. S. Gorpon* anp I. W 
Sizer. Monsanto Chemical Co., Everett, Mass 
and Massachusetts Inst. of Technology. 

11:15 185. Adenine compounds and _ nuclei: 
acid levels of mammary glands. ANNA GOLD- 
FEDER AND Fussy NaGasaki.* New Yor! 
Univ. 

11:80 29. Mechanism of production of th 
low R. Q. in Nembutal anesthesia. A. A 
BEcHTEL (intr. by E. A. Reep). Hahnemani 
Med. College. 

11:45 215. Energy cost of waste removal 
C. J. Hate,* E. M. Sirepcevicn* anp P. V 
Karpovicu. Springfield College. 
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Neurophysiology: Axon, Synapse 
TuHurspay, 9:00 a.m.—Room 21 


Chairman: F. O. Schmitt 


9:00 108. Prolongation of peripheral nerve 
block by ammonium sulphate. G. D. Davis 
(intr. by L. A. Toru). Louisiana State Univ. 
School of Medicine. 

9:15 146. Effects of azide and electrical 
polarization on refractory period in frog 
single nerve fibers. R. FirzHueu (intr. by 
F. Brink, Jr.). Johns Hopkins Univ. 

9:30 430. Slow changes in electrotonic po- 
tential as functions of the polarizing current 
in desheathed frog nerve. G. M. ScHoEPFLE 
AND J. M. Grant.* Washington Univ. School 
of Medicine. 

9:45 319. Electrochemical potential differ- 
ence of the chloride ion in the giant squid 
axon-sea water system. A. Mauro (intr. by 
J. F. Fuuron). Yale Univ. School of Medicine. 

10:00 265. Isethionic acid, the major anion in 
the axoplasm of squid giant nerve fibers. 


- 


THURSDAY MORNING, APRIL 15 


B. A. Koecuuin (intr. by F. O. Scumirr). 
Massachusetts Inst. of Technology. 

10:15 558. Effect of potassium on the crus- 
tacean single motor nerve fiber. E. B. Wriacur, 
P. CoLEMAN* AND W. J. ApeLMAN.* Univ. 
of Rochester School of Medicine and Dentistry. 

10:30 238. Relation of glycolysis to function 
in sympathetic and somatic nervous tissue. 
P. Horowicz* anp M. G. LARRABEE. Johns 
Hopkins Univ. and Hosp. 

10:46 132. Electrotonus in mammalian cen- 
tral nervous system axons. G. EISENMAN AND 
D. O. Rupin (intr. by H. K. BrEEcHER). 
Harvard Med. School at the Massachusetts 
General Hosp. 

11:00 116. A submicroscopic vesicular com- 
ponent in the synapse. E. D. P. De RosBertis* 
AND H.S. Bennett. Univ. of Washington. 

11:16 388. Neurohistological evidence for 
monohumoral excitation and inhibition of the 
neuron. E. Retzuarr (intr. by R. GESsELL). 
Univ. of Michigan. 

11:30 122. Effects of ganglionic blocking 
agents on carotid chemoreceptor activity. 
A. 8. Dontas* anp M. Nickerson. Univ. of 
Michigan School of Medicine. 
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Physiological Adaptation to 
Environment 


Symposium: 


Tuurspay, 1:15 p.m.—BALLROOM 


Chairman: A. C. Burton 


Climatic adaptation in fish. F. Fry. Dept. of 
Biology, Univ. of Toronto, Toronto, Canada. 

Adaptation and survival of Arctic animals. P. 
ScHOLANDER. Wood’s Hole Oceanographic Inst., 
Wood’s Hole, Mass. 

Physiological problems of human diving. K. E. 
ScHAEFER AND C. J. LAMBERTSEN. Naval Med. 
Research Lab., New London, Conn. and Univ. of 
Pennsylvania. 

Physiological problems of mountain climbing. 
Cuar.ss 8S. Houston (Leader and doctor of K-2 
Expedition). Exeter, N. H. 


Circulation: Blood Vessels 


Tuurspay, 1:15 p.m.—Room 9 


Chairman: A. C. Guyton 


1:16 292. Relationship between pressure and 
flow in the systemic circulation. M. N. Levy, 
S. J. Hopatns*, F. A. Puinuies* anp F. R. 
BranDLin*. Albany Med. College, Union Univ. 
468. Hydraulic effect of intra-arterial 
transfusion as a measure of total peripheral 
resistance. C. McC. Smytue*, J. P. GinMorE*, 
J. V. MALONEY, Jr. anpD S. W. Hanprorp’*. 
Naval Med. Field Research Lab., Camp Lejeune. 
1:45 568. Comparative study of biological 
activity of vasoactive agents in different 
tissues. B. W. ZweiracH AND DELILAH B. 
Metz*. Washington Square College, New York 
Univ. 
2:00 463. Amine oxidase and adrenergic 
vasoconstriction of dog and swine arteries. 
D. J. Smitu anp 8. Aupert*. College of Medi- 
cine, Univ. of Vermont. 
2:15 281. Thermoelastic behavior of isolated 
aortic strips. R. W. Lawton. Cornell Univ. 
Med. College. 


1:30 


2:30 540. Perfusate pressure as related to 

cholesterol deposition within the surviving 

aorta. N. T. WERTHESSEN. Southwest Fndn. 
for Research and Education. 

2:45 383. Tension-length relations of aortic 
rings. J. W. Remineton. Med. College of 
Georgia. 

3:00 4. Venomotor participation in vascular 
reflexes. R. S. ALEXANDER. Med. College of 
Georgia. 

3:15 276. Wave propagation in intact human 

arteries. M. Lanpowne. Natl. Heart Inst. and 

Baltimore City Hosps. 

213. Manometric findings associated 
with arterial stenosis. H. Harmovictr. Monte- 
fiore Hosp., New York City. 


3:30 


Endocrine: Pituitary, Thyroid 
TuHurspay, 1:15 p.m.—Room 10 


Chairman: C. H. Best 


1:16 15. Cytology and secretory activity of 
gastric zymogenic cells after ablation of 
endocrine glands. B. L. BAKER ANp G. D. 
ABRAMS*. Univ. of Michigan Med. School. 

184. Thyroid pituitary relationships as 
affected by pyrogenic agents. R. C. Goup- 
BERG* (intr. by G. B. Wisiock1). Harvard 

School of Dental Medicine and Harvard Mev. 

School. 

1:45 290. Incorporation of phenylalanine-:- 
C* into anterior pituitary proteins of the ra’. 
H. A. Levey* anp Sipney Roserts. Univ. «f 
California Med. Center, Los Angeles. 

134. Purity of growth hormone prepared 
by different methods. S. Exiis* anv H. M. 
Evans. Univ. of California, Berkeley. 

190. Action of growth hormone upon 
erythropoiesis and bone marrow metabolisn. 
A.S. Gorpon, G. J. FrunMAn*, R. GERSTNER 
AND B. 8. Dornrest*. Washington Squa’ 
College, New York Univ. 

68. Quantitative TSH assays of norma! 


1:30 


2:00 


2:16 


2:30 
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pituitaries and pituitary tumors of mice. 

W. T. Burnett, Jr., B. ANperson, E. L. 

GADSDEN AND J. Furta (intr. by 8. R. Trp- 

Ton). Oak Ridge Natl. Lab. 

2:45 350. Lithosperm-like action of quinones 
and related compounds. R. L. NoBLe anp 
R. C. B. Granam*. Univ. of Western Ontario, 
London. 

3:00 138. Placental glycogen and alkaline 
phosphatase: Comparative distribution and 
the effects of experimentation. A. N. Faumy 
AND A. St.G. Huaeerr (intr. by 8S. R. M. 
Reynotps). St. Mary’s Hosp. Med. School, 
London. 

3:16 502. Antidiuretic substance in the urine 

of healthy human subjects. N. B. G. Taytor 

AND D. C. Jessup (intr. by J. B. Coup). 

Univ. of Western Ontario, London. 

137. Effects of adrenal medullary hor- 
mones on antidiuretic substance (ADS) in 
blood. W. J. Eversote anp F. A. GrEere*. 
Univ. of New Mexico. 


3:30 


Gastrointestinal: Absorption and Motility 


Tuurspay, 1:15 p.m.—Room 15 


Chairman: J. P. Quigley 


1705. Intestinal lymph formation in- 
fluenced by fluids in the intestine. K. 8. Kim 
(intr. by J. H. Grinpuay). Mayo Clinic. 

553. Rate of absorption of radioactive 
calcium and strontium from the intestine. 
L. F. WouTEeRtNK AND Lots L. Coie*. Michi- 
gan State College and Michigan Agricultural 
Exper. Station. 

1:46 505. Adaptation in intestinal absorption 
of NaCl solutions. C. S. Trppauu*, M. E. 
TrpBALL* anpD W. B. Youmans. Univ. of 
Wisconsin Med. School. 

2:00 380. Transport of absorbed dietary fat 
from the intestine of the dog. A. J. RAMPONE* 
AND J. H. ANNEGERS. Northwestern Univ. 
Med. School. 

254. Absorption of fats in pancreatic 
duct ligated rats. E. KarvinENn anv TsuNG- 
Min Lin (intr. by L. A. CRANDALL, JR.). 
Univ. of Illinois College of Medicine. 

194. Studies of absorption of iron from 
the gastro-intestinal tract. W. J. GRacE AND 
R. K. Doie (intr. by H. G. Wourr). New York 
Hosp., Cornell Med. Center. 

2:45 268. In vivo synthesis of ferritin. S. R. 

Korey AnD B. LEvinz (intr. by J. T. WEARN). 

Western Reserve Univ. School of Medicine. 


1:16 


1:30 
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3:00 536. Measurement of the rate of gastric 
emptying in man as determined by the clear- 
ance of a radioactive colloid (AgI*!): normal 
values, effect of urecholine chloride and 
morphine sulfate. R. L. WercHsLER* AND 
J. L. A. Rots. Univ. of Pennsylvania Grad. 
School of Medicine. 

8:15 487. Correlation of arteriovenous glu- 

cose differences, gastric hunger contractions 

and the experience of hunger in man. A. J. 

STUNKARD AND H. G. Wotrr (intr. by McK. 

CaTTrELL). New York Hosp., Cornell Med. 

Center. 

481. Effect of nicotine on propulsive 
motility of small intestine. J. C. Stickney, 
D. W. Norruup anp E. J. VAN Liere. West 
Virginia Univ. School of Medicine. 

376. Effect of NaHCO; on the tone and 
motility of the pyloric sphincter as recorded 
by the inductograph. J. P. QuiGLEY AND 
HorrensE Louckes*. Univ. of Tennessee. 


3:30 


3:45 


Metabolism; Protein, Fat, Cholesterol, 
Drugs, Chylomicrons 


Tuurspay, 1:15 p.m.—Room 13 


Chairman: A. T. Miller, Jr. 


1699. Estimation of lean body weight 
(LBW) from anthropometric measurements. 
A. R. Beunxe. U.S. Naval Radiological De- 

fense Lab., San Francisco. 

1:30 61. Skinfold caliper estimation of body 

fat and nutritional status. J. Brozex, J. F. 

Brock, F. Fipanza anp A. Keys. Univ. of 

Minnesota School of Public Health. 

416. Chronic dehydration as a source of 
error in estimating body fat by the skinfold 
thickness method. F. Sargent, II. Univ. of 
Illinois and Wright-Patterson AFB. 

69. Relationships between maximal oxy- 
gen intake and components of body composi- 
tion. E. R. Buskrrk* anp H. L. Taytor. 
Univ. of Minnesota. 

1092. Effect of dietary restriction on fat 
content of obese mice. Lint1an G. ALoNnso* 
AND T. H. Maren. Stamford Res. Labs., Ameri- 
can Cyanamid Co., Stamford, Conn. (Pharmacol.) 

310. Microdetermination of the iodine 
number of lipids. S. Mar (intr. by 8S. FrEE- 
MAN). Northwestern Univ. Med. School. 

2:46 538. Proportion of protein to lipid in 
chylomicrons. C. B. WELp. Dalhousie Univ., 
Halifax, N. 8. . 

3:00 400. Effect of acute and chronic admin- 


1:15 


1:46 


2:00 


2:16 


2:30 














istration of heparin on plasma lipids in 
idiopathic hyperlipemia. R. H. Ros—ENMAN* 
AND M. FrrepMAN. Harold Brunn Inst., Mount 
Zion Hosp., San Francisco. 

258. Amelioration by heparin of choline 
deficient fatty liver in rats. W. B. Kess.er* 
AND H. C. Menc. Vanderbilt Univ. School of 
Medicine. 

253. Effect of imposing a methylation 
load upon dogs with ligated pancreatic ducts. 
ALEX KAPLAN AND A. NARAHARA*. Med. Res. 
Inst., Michael Reese Hosp. 

102. Effect of dietary cholesterol on 

cholesterol synthesis in monkeys’ tissue in 
vitro. G. E. Cox,* L. G. Neuson,* W. B. 
Woop* anv C. B. Taytor. Univ. of North 
Carolina. 
4:00 70. Role of chylomicra in cholesterol 
transport. 8. O. Byers anp M. FRIEDMAN. 
Harold Brunn Inst., Mount Zion Hosp., San 
Francisco. 


3:16 


3:30 


3:45 


Circulation: Capillary and Muscle, Chemical, 
Transfer, Diffusion 


Tuurspay, 1:15 p.m.—Room 20 


Chairman: B. W. Zweifach 


518. Peripheral diffusion characteristics 
of sucrose in man. T. B. Van ITALiie*, Mary 
C. Morean* anp L. B. Dortt. St. Luke’s 
Hosp., New York City. 

504. Kinetics of D:O exchange in iso- 
lated, perfused rat liver. A. M. THompson 
AND H. M. Cavert (intr. by J. T. Kine). 
Univ. of Minnesota. 

80. Kinetics of deuterium oxide ex- 
change in heart and muscle. H. M. Cavert 
(intr. by F. J. Korrxe). Univ. of Minnesota. 

534. Plasma protein specific activity 
changes following hemorrhage and infusion. 
K. WaAssERMAN*, JEANNE D. JOSEPH* AND 
H. S. Mayerson. Tulane Univ. School of 


1:15 


1:30 


1:45 


2:00 


Medicine. 
2:15 425. Transcapillary fluid shifts and 
vascular capacity changes accompanying 


alterations in vasomotor tone. A. A. SCHILLER 
anp A. A. Rovicx*: Univ. of Illinois College 
of Medicine. 

385. Permeability and structure of inert 
porous membranes. E. M. RENKIN (intr. by 
H. J. Curtis). Brookhaven Natl. Lab. 

637. Pulmonary transcapillary exchange 
of wat@r. F. P. Cutnarp anp T. Enns*. Johns 
Hopkins School of Medicine. (Biochem.) 


2:30 


2:45 
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142. Alterations in transcapillary ex- 
change and hemodynamics in monkeys sub- 
jected to whole body x-radiation. C. B. 
FERRELL*, M. D. TuRNER* AND R. R. Over- 
MAN. Inst. of Clin. Investigation, Univ. of 
Tennessee College of Medicine. 


3:00 


Neurophysiology: Chemical, Electrical 
TuHurspay, 1:15 p.m.—Room 21 


Chairman: A. 8S. Marrazzi 


87. Effect of Mescaline, lysergic acid 
diethyl amide, and related compounds on the 
respiratory enzyme activity of brain homo- 
genates. L. C. Cuark, Jr., R. P. Fox*, F. 
BENINGTON* AND R. Mortn*. Fels Research 
Inst., Yellow Springs, Ohio, and the Battelle 
Memorial Inst., Columbus. 

1:30 491. Microbiological assay of free L- 
glutamic acid in brain. W. T. SULLIVAN AND 
Lois M. Strone (intr. by WILLIAMINA A. 
Himwicu). Galesburg State Research Hosp., 
Galesburg, Ill. 

1:45 759. Quantitative distribution of cyto- 

chrome oxidase and adenosinetriphosphatase 

in cytoarchitectonic layers of rat cerebral 
cortex. HELEN H. Hess* anp A. Pope. Mc- 

Lean Hosp., Waverley, Mass., and Harvard 

Med. School. (Biochem.) 

379. Determination of cerebrosides in 
rat brain. N. 8. Rapin ano J. R. Brown 
(intr. by W. B. Brapiey). Hines Hosp. for 
Veterans, Hines, Ill., and Northwestern Univ. 
Med. School. 

173. Non-carbohydrate sources of excess 
energy utilized by the brain during con. 
vulsions. A. GEIGER, J. MAGNES AND J 
DoskIn (intr. by R. W. Gerarp). Univ. o/ 
Illinois, and Hebrew Univ., Hadassah Med 
School, Jerusalem. 

2:30 483. Effect of anesthetic and convulsan' 

drugs on P* exchange in rat brain. E 

STREICHER (intr. by A. J. Caruson). Univ. 0° 

Chicago. 

113. Effects of eserine and acetylcholin 
on normal and infected sympathetic gangli: 
and nerve trunks. J. DEMpsHER AND M. G 
LARRABEE (intr. by J. W. Macuapery) 

Johns Hopkins Univ. and Hosp. 

3:00 407. Effects of corn oil on duration 0: 

action of barbiturates. R. L. RussELu* ANI 

B. A. WEstTFALL. Univ. of Missouri School o, 

Medicine. 

539. Hydroxytryptamine: A neurohor- 


1:18 


2:00 


2:16 


2:46 


3:15 
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P. Natuan* anp H. E. Himwicu. Galesburg 

Harvard Univ. State Research Hosp. 
3:30 11. Relationship of intracarotid dose of 3:45 509. A steady bioelectric potential be- 
di-isopropy! fluorophosphate to acetylcholin- tween the blood and the cerebrospinal fluid 
(CSF). R. D. Tscutre1 anv J. L. Tayior*. 


esterase in several brain areas of rabbits 
exhibiting forced circling. M. H. Aprison*, Univ. of California at Los Angeles. 


mone in the invertebrates. J. H. WeEtLsuH. 
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Radiation Biology II 
Fripay, 9:00 a.m.—BALLROOM 


Chairman: J. N. Stannard 


9:00 9. Sensitivity of deoxyribonucleic acid 
in crude fresh preparations to gamma and 
x-rays. N. G. ANDERSON, with the technical 
assistance of M. L. ANDERSON (intr. by A. 
Ho.LuAENDER). Oak Ridge Natl. Lab. 

9:15 958. Binding and release of radioactive 
histamine in intact rats. R. W. SCcHAYER AND 
Rosa L. Smitey.* Rheumatic Fever Research 
Inst., Northwestern Univ. Med. School. (Bio- 
chem.) 

9:30 90. Studies on the treatment of internal 
contamination. Effect of chemical agents on 
the distribution and excretion of a mixture of 
long-lived fission products. 8. H. Conn, J. K. 
Gone AND W. L. MILNE (intr. by I. L. CxHar- 
KoFF). Naval Radiological Defense Lab., San 
Francisco. 

9:45 200. Influence of ionizing radiation and 
dietary restriction on body fluid compart- 
ments and water kinetics in patients with 
malignant lymphoma. J. GREENBERG : AND 
D. Laszio (intr. by R. H. Brou-Kann). 

_ Montefiore Hosp. 

10:00 104. Demonstration of radiation injury 
to the reticulo-endothelial system by radio- 
active colloids. J. L. CurLeR anp ELEMER R. 
GABRIELI (intr. by D. H. Barron). Yale 
Univ. 

10:15 14. Role of electrolytes and starvation 
in altering apparent radiosensitivity of 
bakers’ yeast. W. J. Barr* anp J. N. Stan- 
NARD. Univ. of Rochester School of Medicine 
and Dentistry. 

10:30 453. Effect of phosphorus-32 on growth 
and viability of rat embryos. M. R. Srxov 
AND T. R. Noonan (intr. by J. W. How.anp). 
Univ. of Rochester School of Medicine and 
Dentistry. 

10:45 449. Effect of x-radiation on the in- 
corporation of P® into mononucleotides of 
ribosenucleic acid. F. G. SHERMAN. Brown 
Univ. 

11:00 165. Minute radiophotoluminescent 
glass implants for in vivo radiation dosimetry. 


G. P. Fuuton, M. H. Suutman,* B. R. Lutz 
AND K, A. ArENDT.* Boston Univ. 

11:15 252. Thymic and splenic weight changes 
produced by x-rays. R. F. KaLuMAn* AND 
H. I. Koun. Univ. of California Med. Center, 
San Francisco. 


Blood: Formed Elements, Anemia, Phago- 
cytosis 


' Fripay, 9:00 a.m.—Room 9 


Chairman: Walter S. Root 


9:00 50. Electric properties of beef erythro- 
cyte suspensions at low frequencies. T. P. 
BoTHWELL,* H. P. Scowan* ann F. J. WIER- 
cInsKI. Univ. of Pennsylvania School of Medi- 
cine and Hahnemann Med. College. 

9:15 374. Phosphate metabolism in normal 
and pathological mammalian erythrocytes. 
T. A. J. PRANKERD AND K. I. ALTMAN (intr. 
by H. A. Buarr). Univ. of Rochester. 

9:30 327. Erythrocyte sedimentation rate 
increased by dietary stress. E. MELTzER, 
F. Sarcent II ann K. L. ANDERSEN (intr. by 
R. E. Jounson). Univ. of Illinois and Aero 
Med. Lab., Wright-Patterson AFB. 

9:45 250. Effects of a magnesium-adenosine- 
triphosphate complex on uptake of ortho 
phosphate by rabbit erythrocytes. H. Jonas 
(intr. by C. L. Gemaiuu). Univ. of Virginia 
School of Medicine. 

10:00 172. Metabolism of phenylhydrazine- 
treated avian erythrocytes in vitro. W. F. 
GeBER* AND H. H. Rostorrer. Indiana Univ. 

10:16 516. Separation and characterization o' 
components of fetal and adult hemoglobin. 
D. D. Van Fossan (intr. by H. S. Wigopsxy). 
School of Aviation Medicine, Randolph AFB. 

10:30 448. Doredcells produce acetylcholine 
C. W. SHepparp anv P. J. Marutas.* Oai: 
Ridge Natl. Lab. 

10:46 9%. Prevention of neonatal anemia i): 
the rat by a pituitary erythropoietic factor 
A. N. Contopou.os* anp J. H. LAWRENCE 
Univ. of California, Berkeley. 
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11:00 179. Test for intrinsic factor activity: 
Measurement of hepatic uptake of ingested 
radioactive vitamin Biz. G. B. J. Guass, L. J. 
Boyp,* G. A. GELLIN* AND LouKIA STEPHAN- 
son.* New York Med. College. 

11:15 136. Modification of the composition 
of rabbit marrow fat following subcutaneous 
acetylphenylhydrazine. J. D. Evans, JupitH 
BaKER* AND M. J. OppENHEIMER. J'emple 
Univ. School of Medicine. 

11:30 413. Phagocytosis as influenced by the 
action of pentobarbital sodium. 8. C. SAMARAS 
AND B. C. Russvum (intr. by F. C. McLean). 
Creighton Univ. School of Medicine. 


Liver: Circulation, Secretion 
Fripay, 9:00 a.m.—Room 10 


Chairman: J. E. Thomas 


9:00 439. Influence of ischemia on hepatic 
circulation. E. E. Setkurt. Western Reserve 
School of Medicine. 

9:15 144. Liver regeneration following com- 
plete arterialization and increase in hepatic 
blood flow. B. Fisner, C. Russ anp E. R. 


FIsHER (intr. by CAMPBELL Mosgs). Univ. of 
Pittsburgh and Natl. Insts. of Health. 


9:30 120. Liver blood flow changes in ther- 
mal injury. E. L. Dopson anp G. F. WARNER 
(intr. by H. B. Jones). Univ. of California. 

9:46 550. Histiocytosis and hepatic necrosis 
observed in mice following dye feeding in the 
presence of a virus. R. WILLHEIM (intr. by 
S. Rosentua.). Univ. of Illinois College of 
Medicine. 

10:00 1702. Disappearance of HGF from 
insulin after liver perfusion. M. G. GoLDNER 
(intr. by J. O. Pinkston). Jewish Sanitarium 
and Hosp. for Chronic Disease, Brooklyn and 
State Univ. of New York. 

10:16 1246. Bile formation in the isolated rat 
liver—transfer of K* from perfusate to bile. 
G. F. Leone,* R. J. Hottoway* anv R. W. 
Braver. Naval Radiological Defense Lab., 
San Francisco. (Pharmacol.) 

10:30 1118. 
fusion media on bile production, dye uptake 
and excretion and response to hepatotoxic 
agents. R. W. Braver, R. J. Hottoway,* 
J.S. Kress* anp G. F. Leone.* Naval Radio- 
logical Defense Lab., San Francisco. (Pharm- 
acol.) 

10:46 434. Respiration and growth of liver 
after subtotal hepatectomy. H. 8. Scowartz* 
AND 8S. B. Barker. Univ. of Alabama. 
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11:00 566. Does the carbon of India ink block 
the reticuloendothelial system? D. B. ZiLver- 
smiT, M. L. SHore* ann C. H. Gantr*. Univ. 
of Tennessee. 

11:16 206. Effect of intravenous injection of 
fat emulsion on biliary secretion in rats. 
M. I. Grossman. Army Med. Nutrition Lab., 
Denver. 

11:30 262. Studies on the secretion and elim- 
ination of Toluidine Blue O in the rat. M. 
KLEIN, AURELIO CABRERA AND Mary F. 
Arcus (intr. by L. M. N. Bacn). Univ. of 
Florida. 


Muscle: Processes of Action, Elementary 
Processes I, Chemical 


Fripay, 9:00 a.m.—Room 20 


Chairman: H. B. Steinbach 


9:00 270. Action of certain drugs on the 
cholinesterase system of heart muscle. J. 
Kream, J. Hy.in anv M. M. GERTLER (intr. 
by E. T: OPPENHEIMER). Columbia Univ. and 
Columbia-Presbyterian Med. Center. 

9:16 357. An effect of insulin on glucose 
metabolism by muscle. C. R. Park (intr. by 
R. L. Post). Vanderbilt Univ. 

9:30 94. Kinetics of reduced pyridine nu- 
cleotides in stimulated frog muscle and nerve. 
C. ‘M. ConneELLy* anp B. CHance. Johns 
Hopkins Univ. and Univ. of Pennsylvania. 

9:45 414. Mechanochemical responses of 
iodoacetate rigor muscle. A. SANDOW AND G. 
E. MauriEuLo.* Washington Square College of 
Arts and Science, New York Univ. 

10:00 372. Calorimetric analysis of ATP- 
myosin interaction. R. J. Popousxy,* C. 
Kirzincer,* T. H. Benzincer, J. M. Sturte- 
VANT* AND M. F. Moraes. Naval Med. Re- 
search Inst. and Yale Univ. 

10:16 209. Activity of myosin and actomyosin 
ATP-ase in relation to pressure, temperature 
and pH. K. F. Gutue,* H. Cirarre LAw.er,* 
Mary P. CarpPENTER* AND D. E. 8S. Brown. 
Univ. of Michigan. 

10:30 51. Effect of ethylenediamine tetra- 
acetic acid (EDTA) on the ATP-ase activity 
of myosin. W. J. BowEN anv T. B. Kerwin.* 
Natl. Insts. of Health. 

10:45 85. Role of electrostatic forces in con- 
traction and relaxation of glycerin extracted 
heart muscle. L. Cuurney. Louisiana State 
Univ. School of Medicine. 

11:00 141. Inotropic reactions of the driven 
rat ventricle in nitrate Ringer’s. G. A. Fe1cen, 
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D. Devor,* C. THomson* AND Tom TAKETA.* 
Stanford Univ. 

11:16 175. Changes in creatine phosphate 
produced in striated muscle by ultrasound. 
J.W. GERSTEN AND E. Kawasuima.* Univ. of 
Colorado School of Medicine. 

11:30 73. Phase-plane method as applied to 
the study of the mechanical properties of 
muscle. F. D. Caruison (intr. by P. W. 
Davies). Johns Hopkins Univ. 


Neurophysiology: Cortex, Excitability 
Fripay, 9:00 a.m.—Room 21 


Chairman: J. R. Brobeck 


9:00 438. Effects of cortical stimulation on 
electrocortical activity in monkeys. J. P. 
SecuNDO, R. NaQuEeT AND P. BuseEr (intr. by 
R. B. Livineston). Univ. of California, Los 
Angeles and VA Hosp., Long Beach. 

9:15 364. Interaction of potentials evoked 
hy thalamic and contralateral cortical stimu- 
lation in the somatosensory area of the 
cerebrum. E. R. Pernt anp D. G. WuitTLock 
(intr. by V. MountcastLeE). Walter Reed Army 
Med. Center. 
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9:30 57. Changes in cortical excitability 
during recruitment potentials. J. M. Broox- 
HART AND A. ZANCHETTI.* Univ. of Oregon 
Med. School. 

9:45 3. Ventrolateral nuclear group of the 
thalamus and its projection upon the pre- 
central motor cortex of the monkey (Macaca 
mulatta). K. AKERT* AND C. N. Woo.sey. 
Univ. of Wisconsin Med. School. 

10:00 359. Cortical spread in excitation of 
pyramidal neurons. H. D. Patron anp V. E. 
AMASSIAN. Univ. of Washington School of Med. 

10:15 564. Electrical excitability of cortical 
efferents. A. ZANCHETTI (intr. by W. D. 
BuaAKE). Univ. of Oregon Med. School. 

10:30 474. Cortical supersensitivity after le- 
sions of the ventral thalamic nuclei. E. A. 
SPIEGEL AND E. G. Szexety.* Temple Univ. 
School of Medicine. 

10:46 517. Effect of asphyxial damage on the 
spreading depression. A. VAN HARREVELD AND 
J. S. Sram. California Inst. of Technology, 
Pasadena. 

11:00 1703. Site of spreading cortical depres- 
sion. BERNICE GRAFSTEIN (intr. by F. C. 
MacIntosw). McGill Univ. 

11:15 421. Presence of specific structures in 
altered cerebral cortical cells. M. ScHapr- 
WALD AND I. J. Jackson (intr. by H. G. 
Swann). Univ. of Texas Med. Branch. 
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Neurophysiology: Cortex, Evoked Potentials, 
EEG 


Fripay, 12:30 p.m.—BALLROOM 


Chairman: Hudson Hoagland 


12:30 271. ‘Evoked response’ in the pre- 
central gyrus of monkey. L. KruGer* anp 
K. H. Prisram. Yale Univ. and Inst. of Living, 
Hartford, Conn. 

12:46 375. Further studies on the evoked 
generalized ‘secondary discharge’. D. P. 
Purpura (intr. by P. A. Horrer). Columbia 
Univ. College of Physicians and Surgeons. 

1:00 86. Recurrent motor epileptic seizures 
following intraparietal cerebral injections of 
alumina cream in the monkey. J. G. Cuusip, 
LeNorE M. Kope.torr* AND N. Kope.orr.* 
St. Vincent’s Hosp. and Psychiatric Inst., 
New York City. 

1:16 507. Memory, age and the EEG. J. E. P. 
Toman. Michael Reese Hosp. 

1:30 423. Effects of drug-induced hypo- 
tension on the EEG of the dog. W. ScHALLEK 
AND D. Wauz.* Hoffmann-La Roche Inc. 

1:45 429. Behavioral and electroencephalo- 
graphic studies with Serpasil (reserpine), a 
new alkaloid from Rauwolfia serpentina B. 
J. A. ScHNEIDER AND A. E, Eartu (intr. by 
W. W. Swina.e). Ciba Pharmaceutical Prod., 
Inc. 

2:00 160. Changes in resistance and electri- 
cal potential in the cortex. W. H. FreyGana, 
Jr., W. M. Lanpau anp W. H. MaArsHALL. 
National Insts. of Health. 

2:16 201. ‘Respiratory acceleratory cortex’ 
in eupnea. R. GREENBERG AND W. C. Srar- 
RETT.* Univ. of Illinois College of Medicine. 

467. Micturition in normal monkeys 
and its alteration following cortical ablation. 
W. K. Smit anp A. Feitpmann.* Univ. of 
Rochester School of Medicine and Dentistry. 

‘45 369. Activity of rats on free, normal 
and excess glutamic acid diets. H. J. PHILuips 
(intr. by J. R. Jonnson). Creighton Univ. 
Med. School. 


Circulation: Pulmonary, Coronary, Capillary 
Fripay, 12:30 p.m.—Room 9 


Chairman: H. M. Sweeney 


12:30 283. Significance of. pulmonary acaria- 
sis in rhesus monkeys (Macaca mulatta). R. E. 
Lee,* R. B. WiuuiaMs, Jr.,* W. B. HuLL* AND 
S. N. Srem. Naval Med. Research Inst. 

12:45 478. Observations on oxygen saturation 
of the blood and hemodynamics in the heart 
of the turtle (Chlydra Serpentina). F. R. Srea- 
GERDA AND H. E. Essex. Univ. of Illinois and 
Mayo Clinic. 

1:00 452. Effect of acute hypoxia upon 
pulmonary vessels. A. A. Srepens, R. E. 
SmitH* AnD C. F. Srorey.* St. Albans Naval 
Hosp. 

1:16 307.. Hemodynamic effects of serotonin 
(5-hydroxytryptamine) injected into the 
pulmonary artery of anesthetized dogs. D. M. 
MacCanon* anp 8S. M. Horvatu. State Univ. 
of Towa College of Medicine. 

1:30 297. Circulatory responses of normal 
and of CO-acclimatized dogs during CO inha- 
lation. J. P. LinLeHeEr, 8. S. WILKs ANpD E. T. 
CarTER (intr. by H. StruGHoLD). School of 
Aviation Med., Randolph AFB. 

1:46 229. Characteristics of blood samples 
from the pulmonary artery wedge position. 
H. F. Hetmuo1z, JR. (intr. by H. E. Essex). 
Mayo Fndn., Univ. of Minnesota and Mayo 
Clinic. 

2:00 13. Additional role of reflex pulmonary 
vasoconstriction during anoxia. D. M. 
Aviapo, Jr., J. S. L. Line,* C. W. Qurmsy, 
Jr.* anp C. F. Scumipt. Univ. of Pennsyl- 
vania. 

2:15 129. Intercoronary arterial anastomo- 
ses in young pigs and mongrel dogs. R. W. 
EcxstEIn. Western Reserve Univ. 

2:30 1710. Pulmonary edema developed dur- 
ing the agonal period in sudden deaths of 
humans and in simulated experimental condi- 
tions. H. E. Swann, Jr. (intr. by D. B. Dit). 
Chemical Corps Med. Labs., Army Chemical 
Center. 
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Hypertension and Hypotension 
Fripay, 12:30 p.m.—Room 11 
Chairman: Keith Grimson 
12:30 317. Potentiation of pressor activity of 


subcutaneous renin. G. M. C. Masson. Cleve- 
land Clinic Fndn. and Frank E. Bunts Edu- 
cational Inst. 

12:45 226. Arterial pressure changes in ex- 
perimental renal hypertensive dogs following 
femoral A-V fistula production. E. W. Haw- 
THORNE AND W. G. Pogue (intr. by J. L. 
Jounson). Howard Univ. College of Medicine. 

1:00 60. Impotence of pressoreceptor re- 
flexes in the presence of circulating epineph- 
rine. R. V. Brown anv J. G. Hriton.* Univ. 
of Tennessee. 

1:15 477. Effects of sex and adrenal steroids 
on blood pressure in dog and chick. J. Stam- 
LER. Michael Reese Hosp. 

1:30 278. Hemodynamics and acute hyper- 
tension produced by stimulation of the 
cerebral cortex. H. G. LAnerorp,* J. L. Pat- 
TERSON, JR., R. R. Porter*, M. BARNHAUT* 
AND E. G. Horr. Med. College of Virginia. 

1:45 415. Responses of hypertensive rats to 
salt loading. L. A. Saprrstern, L. Ezrow* 
AND R. W. GREENE.* Ohio State Univ. 

2:00 155. Treatment and prophylaxis of ex- 
perimental renal hypertension in the monkey 
with semipurified hog renin. M. H. Franx* 
AND G. E. WAKERLIN. Univ. of Illinois College 
of Medicine. 

2:16 198. Blood pressure, sodium output and 
appetite. D. M. Green. Univ. of Southern 
California School of Medicine. 

2:30 284. Plasma vasoconstrictor factor in 
normotensive and hypertensive subjects. 
R. E. Lee anp Lita Kapian.* Cornell Univ. 
Med. Center and N. Y. Hospital. 

2:46 757. Sodium exchange in the gastro- 
intestinal tract of patients with hypertension. 
O. M. Heimer, R. 8S. Grirrira* anp K. G. 
KouustaEpt. Lilly Lab. for Clinical Research 
and General Hosp. (Biochem.) 

3:00 366. Lowered silver binding capacity in 
hypertensive and pathologic urine. H. M. 
Perry, Jr. (intr. by H. A. ScuroEepeEr). 
Washington Univ. School of Medicine. 

3:15 562. Effects of positive tissue pressure 
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on blood flow of the finger in normal and 
hypertensive subjects. S. YaMapA* AND A. C. 
Burton. Univ. of Western Ontario, London. 


Body Fluids, Salts, Kidney 
Fripay, 12:30 p.m.—Room 20 


Chairman: Douglas H. K. Lee 


12:30 280. Redistribution of total body al- 
bumin and electrolytes in mice after thermal 
burns. S. E. Lasxer,* C. L. Fox, Jr. anp 
J. M. WinFIELD.* New York Med. College. 

12:46 245. Adaptation in tolerance to intra- 
peritoneal sucrose solution in the rat. P. F. 
IaMPIETRO (intr. by E. F. Apoupn). Univ. of 
Rochester. 

1:00 222. Hypertonic salt solution in surgi- 
cal therapeusis. J. D. Harpy anp J. R. Love- 
LACE.* Univ. of Tennessee Med. College and 
John Gaston Hosp. 

1:16 386. Diuretic action of Pyribenzamine. 
A. A. Renzi,* MartHa GILMAN* AND R. 
Gaunt. Ciba Pharmaceutical Products, Inc. 

1:30 119. A _ selective failure of osmore- 
ceptor function as a cause of diabetes insip- 
idus. J. F. Dineman (intr. by G. W. THorn). 
Harvard Med. School and Peter Bent Brigham 
Hosp. 

1:46 492. Measurement of extracellular fluid 
volume in nephrectomized dogs. R. C. Swan 
(intr. by J. C. Hinsey). Cornell Univ. Med. 
College. 

2:00 31. Volumes of distribution of sodium 
thiosulfate and inulin in normal dogs. E. L. 
BECKER AND Berry J. JosepuH (intr. by Homer 
W. SmirH). School of Aviation Med., Randolph 
AFB. 

2:16 493. Effect of DCA on electrolyte 
distribution. A. Y. Sweet,* M. F. Levitt ano 
L. B. Turner.* Mount Sinai Hosp., New 
York City. 

2:30 332. Contributions of urinary and in- 
sensible water losses to the dehydration of 
metabolic acidosis. J. F. Mr.ey (intr. by H.C. 
Lawson). Univ. of Louisville School of Med. 

2:46 1427. Diuretic effect of Benemid on 
excretion of water, sodium and chloride 11 
congestive heart failure. D. KusHNER, 
DuBIn AND D. Bronsky (intr. by H. Poprer) 
Cook County Hosp. (Pathol.) 
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10. Metabolic pattern of aortae of rats and rab- 
bits on a cholesterol and oil diet. C. A. ANGERER, 
B. WorTMAN* AND E. Oapen. Ohio State Univ. 

16. Response of the blood corpuscles in hypo- 
physectomized rats to irradiation with x-ray. 
B. L. Baker, E. C. Puisxe,* J. F. Kent,* 
J. G. Van Dyxke* anv F. H. Betue nu. Univ. of 
Michigan Med. School. 

32. Formulas for the estimation of fat and 
storage substances in mammals. A. R. BEHNKE. 
Radiological Defence Lab., San Francisco. 

39. Measurement of knee jerks in ‘spasticity.’ 
P. S. Beraman, G. G. HirscuBperG anv M. 
NATHANSON (intr. by M. B. BENDER). New York 
Univ. College of Medicine. 

42. Factors in the trans-membrane reaction. 
R. Beutner. Des Moines Still College of Oste- 
opathy and Surgery. 

54. Relationship of l-thyroxine to the cardio- 
vascular, calorigenic and metabolic effects of 
l-epinephrine and l-norepinephrine. W. R. 
Brewster, JRr., J. P. Isaacs AND Parricra F. 
Oscoop (intr. by H. K. Brrcuer). Harvard 
Med. School. 

62. Design of and current distribution between 
electrodes used for ventricular defibrillation. 
R. T. Bruss (intr. by G. Faur). Doughboy 
Industries, Inc., New Richmond, Wisc. 

77. Response to exogenous estrogen of ovariec- 
tomized C3H mice chronically treated with 
thiouracil. CARMEN B. Casas. Univ. of Puerto 
Rico Med. School. 

88. Effect of citrate on the fever response of the 
rabbit to injection of bacterial pyrogens. S. L. 
CuiarkK, Jr. AND J. E. Prorritt (intr. by F. H. 
Quimpy). Naval Med. Research Inst., Bethesda. 

118. ‘Accommodation’ in single nodes of ranvier. 
F. P. J. Dreckxe (intr. by T. H. Buttock). 
Zoological Inst., Univ. of Wurzburg. 

121. Slow potential shifts following cerebellar 
stimulation. M. DonpEy* Aanp R. 8S. SNIDER. 
Northwestern Univ. Med. School. 

123. Effect of ganglionic blocking agents, KCl 
and NaCn on carotid sinus pressoreceptor fiber 
activity. A.S. DonTas (intr. by M. NickEeRson). 
Univ. of Michigan School of Medicine. 

148. Effects of confining perspiration near the 
skin. G. E. Foux, E. W. Syspri* anv S. M. 
Horvatu. State Univ. of Iowa. 

159. Influence of plasma bicarbonate concentra- 
tion upon the removal of calcium from the 
circulation. 8. FREEMAN, ANNE BosECKE* AND 


B. J. Wiiutamson.* Northwestern Univ. Med. 
School. 

162. Effect of a chelating agent on myosin 
ATP-ase. Eveenia T. Frixess (intr. by JEAN 
Borts). Naval Med. Research Inst., Bethesda. 

164. Effect of total body x-irradiation on serum 
electrolytes and electrocardiograms of the 
hamster. G. P. Futon anp F. N. Supax.* 
Boston Univ. 

178. Inverse relationship between intake and 
utilization of vitamin By in the intestine. 
G. B. J. Guass, L. J. Boyp* anv Loukta Srepu- 
ANSON.* New York Med. College. 

180. Biliary excretion of the optical isomers of 
chloramphenicol in the rat. A. J. Guazko, 
L. M. Wour* anv W. A. Diuu.* Parke, Davis 
& Co. 

202. Effects of alcohol on in vitro direct acetyla- 
tion. R. G. GRENELL AND J. MENDELSON.* 
Univ. of Maryland. 

218. Blood gas tensions in dogs following hyper- 
ventilation at altitude. F. G. Hauu. Duke Univ. 
School of Medicine. 

255. Observations on the regulation of coronary 
flow. A. M. Katz,* L. N. Katz ann F. L. Wri- 
LIAMS.* Michael Reese Hosp. 

256. Treatment of spontaneous hypertension in 
dogs with renin and antirenin. J. I. Karz* anp 
G. E. Wakeruin. Univ. of Illinois College of 
Medicine. 

286. Prevention and abolition of cardiac ar- 
rhythmias by codeine and morphine. A. Ler- 
DORFER. Loyola Univ. 

295. Photometric determination of cale‘tum and 
magnesium. M. 8. Lewis anp T. D. Kerwin 
(intr. by W. J. Bowen). Natl. Insts. of Health, 
Bethesda. 

301. Adrenal steroid effects upon experimental 
nephritis. Dependence upon sex and route of 
administration. R. W. Lippman anv D. H. 
CamPBELL.* California Inst. of Technology, 
Pasadena. 

303. Metabolism of C''-butyrate by mammalian 
heart muscle. V. LorBerR. Western Reserve 
Univ. and Univ. of Minnesota. 

304. Steroid excretion in burns. J. R. Loveuace* 
AND J. D. Harpy. Univ. of Tennessee Med. 
College and John Gaston Hosp. 

308. Phytotoxie properties of urine and urea. 
D. I. Macut anv Dorotuy KremMeEn.* Sinai 
Hosp., Baltimore. 

309. Temperature regulation in the mouse at low 
and ordinary. ambient temperatures 9s influ- 
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enced by morphine, barbiturates and ethyl 
alcohol. Ruta F. MappEn* anp W. A. Hies- 
TAND. Purdue Univ. 

325. Influence of endocrine deficiencies upon 
esterase activity of rat bone marrow. H. MEGEL* 
anpD A. 8. Gorpon. New York Univ. 

326. Effects of pantothenate deficiency on mouse 
seminal vesicles. R. M. MeLampy anp L. F. 
Cavazos.* Iowa State College. 

355. Inactivation of Cypridina luciferase by urea. 
A. W. OsBornE* anv A. M. CuaseE. Princeton 
Univ. 

358. Leucocyte response to intraperitoneal 
sodium chloride in normal and x-irradiated 
dogs. H. M. Parr, M. A. MaLoney* anp E. M. 
Jackson.* Argonne Natl. Lab. 

365. Direct arterial blood pressure measure- 
ment in rats. J. H. Perumutr (intr. by J. H. 
Frercuson). Univ. of North Carolina School of 
Medicine. 

370. Effects of hydrocortisone on chicks. R. 
Pick* AnD J. StaMLER. Michael Reese Hosp. 

384. Temporal course of the failure of ganglionic 
transmission after post-ganglionic nerve section. 
Joaquin REMo.iNA* AND G. H. Acueson. Univ. 
af Cincinnati College of Medicine. 

387. Experimental ‘eclampsia-like’ syndrome. 
A. A. Renzi1,* MARTHA GILMAN* AND R. GAunT. 
Ciba Pharmaceutical Products, Inc. 

395. Flow through collapsible tubes: Augmented 
delivery due to increased outflow resistance. 
S. Ropsarp. Michael Reese Hosp. 

408. Variations in Qo, of different areas of the 
rat diaphragm. R. L. RusseLtt* anp B. A. 
WESTFALL. Univ. of Missouri School of Medicine. 

418. Failure of hypothalamic lesions to prevent 
the estrogen-induced elevation of serum choline- 
sterase levels in rats. C. H. Sawyer anv H. D. 
RutTTreNBERG.* Univ. of Calif., Los Angeles Med. 
School and Long Beach VA Hosp. 

419. Determination of osmolarity in small 
samples with a modified Baldes-Hill technique 
utilizing thermistors instead of thermocouples. 
W. H. Sawyer. New York Univ. College of 
Medicine. 

427. Effect of thiocyanate on the electrical resist- 
ance, potential difference and secretory rate of 
the dog’s stomach. Hitpe S. ScHLEsINGER,* 
W. H. Dennts* AnD WARREN S. Reno. Univ. of 
Louisville School of Medicine. 

432. Amino acids of the electrophoretic com- 
ponents of the proteins of animal sera. J. 
Scuuttz,* G. F. Grannis,* Hazeu B. Kimmeu* 
anv H. Suay. Fels Research Inst., Temple Univ. 
School of Medicine. 

457. Blood volume changes during anesthesia 
with pentobarbital sodium. A. M. Simpson,* 
L. Ezrow,* D. G. Vipt* anp L. A. SAprrstEIn. 
Ohio State Univ. 
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469. Effect of N-allylnormorphine upon the fetus. 
F. F. Snyper. Harvard Univ. 

476. Thermal relationships in hypothermic dogs. 
G. B. Spurr,* B. K. Hurr* ann S. M. Horvartu. 
State Univ. of Iowa College of Medicine. 

479. Testicular hyaluronidase in hypophysec 
tomized and testosterone treated rats. E. Sre1n 
BERGER* AND W. O. NeEtson. Univ. of Iowa. 

484. Kidney enlargement in mice at 4°C and 
effects of cortisone and DOCA. E. SrreicHer 
(intr. by A. J. Caruson). Univ. of Chicago. 

495. Failure of hepatoma to promote estrogen- 
protein binding in vitro. Clara M. SzeGo anp 
Dorotuy C. Wo.corr.* Univ. of California. 

496. Effect of metabolic poisons on irradiation 
damage. T. N. TAHMISIAN AND Rosemary L. 
DevineE.* Argonne Natl. Lab. 

501. Inter-individual and intra-individual com- 
parisons of the cardiac output determined by 
the low frequency, critically-damped ballisto- 
cardiograph and the acetylene technique. H. L. 
Taytor, P. WINcHELL* AND V. Vix.* Univ. of 
Minnesota. 

510. Paper electrophoresis of hyaluronidase. 
M. D. Turner (intr. by R. R. Overman). 
Univ. of Tennessee College of Medicine. 

514. Effect of blood ADS on water and electrolyte 
excretion. M. C. UsHxow* anp J. H. Brrnie. 
Syracuse Univ. and Morehouse College. 

519. Cobalt polycythemia and heart weight/body 
weight ratio. E. J. Van Liere anp J. E. Ep- 
warps.* West Virginia Univ. 

520. Iodide metabolism on low iodide goiter- 
producing diet. L. Van MIpDLESWORTH AND 
A. Intoccta.* Univ. of Tennessee. 

522. Body weight and length of the newborn 
laboratory rhesus monkey (Macaca mulatta). 
G. vAN WAGENEN. Yale Univ. School of Medicine. 

523. Gamma radiation and plant growth. T. 
VERGEER (intr. by B. DE Borer). Univ. of North 
Dakota School of Medicine. 

525. Further studies of facilitation and inhibition 
at neuromuscular junctions in man and in the 
eat. I. H. Wacman, M. GuiuckMAn* anv J. 
Suuey.* Jefferson Med. College. 

526. Antidiuretic activity induced by extrac:s 
of beef hypothalamus. M. B. WarrzMan* anv 
F. R. Steccerpa. Univ. of Illinois and Wm. 3. 
Merrell Co., Cincinnati. 

533. Temperature gradient in the renal vascul ir 
system. E. M. WassERMAN* AND J. P. Mar- 
BARGER. Univ. of Illinois. 

551. Effects of a British yeast plus casein diet °n 
myocardial and hepatic injury in mice. W. 4. 
Wivurams anp R. B. Aronsonn.* Univ. of 
Minnesota. 

552. An algebraic inequality relating water aid 
solute metabolism. A. V. Wor. Walter Ried 
Army Med. Center. 
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AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


Forty-fifth Annual Meeting’ 


Atlantic City, April 12-16, 1954 





Tuesday Morning, April 13, 9:00 a.m.. 


An asterisk * following an author’s name indicates ‘by invitation’’ 
For complete institutional connection and address, see abstract, Part I 


Enzymes—Phosphate Transfer or Splitting 
TueEspay, 9:00 a.m.—Room B 


Chairman: H. A. Lardy 


9:00 410. Inorganic pyrophosphate in liver 
and its relation to phosphate transport. 
Jacop Sacks anp Patricia D, Hurwey.* 
Univ. of Arkansas. (Physiol.) 

9:15 855. Distribution of zine and phos- 
phatases in rabbit blood. Mitton MAGER AND 
Faspian Lionettr (intr. by BurnHam S. 
WALKER). Boston Univ. School of Medicine. 

9:30 864. Preparation and properties of 
highly purified alkaline phosphatase. JAMES 
C. Marures. Henry Ford Hosp. 

9:45 895. Cobalt activation of a cell-free 
bacterial pyrophosphatase. Evetyn L. Oa1n- 
SKY AND HELEN L. RumBavuau (intr. by W. W. 
Umsreit). Merck Inst. for Therapeutic Re- 
search. 

10:00 814. Cleavage of adenosine triphos- 
phate by actomyosin. DanreL E. KosHianp, 
Jr. AND ZELDA BUDENSTEIN (intr. by RoBERT 
STeE.e). Brookhaven Natl. Lab. 

10:16 718. Further studies on the effect of 
proteolytic enzymes on myosin. J. GERGELY, 
Mary A. Gouvea* AND Doris KartiBiAn.* 
Massachusetts General Hosp. and Harvard Med. 
School. 


9:30 700. Thionophosphatase. I. S. For- 





1 Program Committee: E. H. Stotz, Chairman; 
\. L. Dounce, L. L. Miter, W. W. WesTEeRFELD, 
. H. Winurams, R. F. Wirrer. 


561 


REST,* A. GRAUER* AND C. NEuBERG. New 
“ork Med. College and Madison Fndn. 

10:46 893. ATP-creatine transphosphorylase: 
kinetic and equilibrium studies. LAFAYETTE 
H. Nopa,* SterHen A. Kusy* anp Henry A. 
Larpy. Univ. of Wisconsin. 

11:00 937. Enzymatic phosphorylation of 
acetate. I. Rose,* M. GrunBperGc-MaAnaco,* 
S. Korey* anp 8S. Ocnoa. New York Univ. 
College of Medicine. 

11:15 794. Further studies on the phos- 
phorylating enzyme. SErmour KAUFMAN AND 
8S. G. A. Atrvisatos.* New York Univ. College 
of Medicine. 

11:30 813. Stoichiometry and reversibility of 
citrulline phosphorylase reaction. M1TcHELL 
KorzENovsky* anp C. H. Werxkman. Jowa 
State College. 

11:45 610. Enzymatic phosphorylation and 
reduction of L-aspartate and formation of 
homoserine and threonine. Simon BLack AND 
Nancy G. Wriaut.* Nail. Insts. of Health. 


Amino Acid Metabolism—I 


TuEspay, 9:00 a.m.—Room C 


Chairman: D. D. Van Slyke 


9:00 882. Enzymatic conversion of phenyl- 
alanine to tyrosine. CHozo MIToMA AND 
LEMUELL C, LEEPER (intr. by SipNey UpEN- 
FRIEND). Nail. Insts. of Health. 
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9:15 817. Intermediary metabolism of tyro- 
sine in liver: oxidation of p-hydroxyphenyl- 
pyruvic acid to homogentisic acid. Bert N. 
La Du, JR. AND VINCENT ZANNONI (intr. by 
BERNARD B. Bropie). Goldwater Memorial 
Hosp., New York City, and Natl. Insts. of 
Health. 

9:30 648. 
Dana I. CRANDALL. 
College of Medicine. 

9:45 581. Abnormal metabolites in phenyl- 
ketonuria. Marvin D. ARMSTRONG AND 
KaTuryn S. Rosinson.* Univ. of Utah. 

10:00 1000. Biosynthesis of tyrosine from 
glucose via shikimic acid. P. R. Srrntvasan,* 
M. SprREcHER* AND D. B. Sprinson. Columbia 
Univ. 

10:15 821. Urinary excretion of tryptophan 
and tryptophan metabolites following in- 
gestion of p- and p.L-tryptophan by the 
normal and human subject. Raupx R. Lane- 
NER* AND CLARENCE P. Bera. State Univ. of 
Towa. 

10:30 758. 3-Hydroxykynurenine metabolism 
in the rat. L. M. HENDERSON AND Ruta E. 
Kosk1.* Univ. of Illinois. 

10:45 946. Lysine metabolism as studied by 
in vivo metabolite-overloading. Morton 
RoTHSTEIN* AND LEON L. MILLER. Univ. of 
Rochester School of Medicine. 

11:00 983. Source of the hydroxylsine of col- 
lagen. F. Marotr Sinex* anp D. D. Van 
SLYKE. Brookhaven Natl. Lab. 

11:16 970. Lysine metabolism in Neurospora. 
RicHarRD ScHWEET, JOSEPH HOLDEN AND 
Peter Lowy (intr. by Henry Borsook). 
California Inst. of Technology. 

11:30 1001. Enzymatic degradation of lysine. 
Turessa C. Staprman (intr. by H. M. 
Kaucxar). Natl. Insts. of Health. 

11:45 976. Succinate-glycine cycle. Davip 
SHEMIN AND CHARLOTTE 8. RussELL.* Colum- 
bia Univ. 


L-Tyrosine oxidation in rat kidney. 
Univ. of Cincinnati, 


Carcinogens and Tumor Chemotherapy 
TueEspay 9:00 a.m.—Room D 


Chairman: A. D. Welch 


9:00 792. Effect of certain carcinogens on 
A’-cholestenol in skin. A. A. Kanputscn* 
AND C. A. Baumann. Univ. of Wisconsin. 

9:15 1053. The fate of the methyl group of 
the carcinogen 2-methyl-C'-aminofluorene. 
EvizaBeETH K. WEISsBURGER,* JOHN H. WEIs- 
BURGER* AND Haroitp P. Morris. Nail. 
Insts. of Health. 
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9:30 905. Action of rat liver on 2-acety]- 
aminofluorene. JoHN H. Peters* anp HEt- 
muT R. Gutmann. VA Hosp., Minneapolis, 
and Univ. of Minnesota Med. School. 

9:45 793. Azaserine, an inhibitor of amino 
acid synthesis in Escherichia coli. Lovis 
KapiLan* anp C. CuesterR Stock. Sloan- 
Kettering Inst. for Cancer Research. 

10:00 987. Mechanism of action of azaserine. 
Howarp E. Skipper, LEONARD L. BENNETT, 
Jr.* AND FRANK M. ScHaBEL, JR.* Biological 
Labs. of Southern Research Inst. 

10:16 925. Inactivation of azaserine by a liver 
enzyme. H. CuristTinE ReILzy (intr. by Max 
ScuiamMowiTz). Sloan-Kettering. Inst. for 
Cancer Research. 

10:30 765. Distribution and incorporation of 
radioactive 6-mercaptopurine in tissues of 
the mouse. GEeorcE H. Hitcuines, GERTRUDE 
B. Ex1ion aNnp SAMUEL BrEeBER.* Wellcome 
Research Labs. 

10:45 678. Metabolism of 8-C1*-adenine by a 
6-mercaptopurine-resistant strain of Lacto- 
bacillus casei. GERTRUDE B. ELION AND 
Georce H. Hitcnines. Wellcome Research 
Labs. 

11:00 578. Effect of 2,4-diamino-5-(3’, 4’-di- 
chloropheny])-6-methylpyrimidine on incor- 
poration of ureidosuccinic acid into nucleic 
acid pyrimidines. E. P. ANpEeRson,* E. A. 
Brown* anp Pau K. Smitu. George Wash- 
ington Univ. School of Medicine. 

11:15 741. Development of resistance to folic 
acid antagonists by Streptococcus faecalis 8043. 
Marre T. Haxaua,* Wiitu1amM H. Prusorr* 
AND ARNOLD D. WE cu. Yale Univ. School of 
Medicine. 


Enzymes—General 
Turspay, 9:00 a.m.—Room E 


Chairman: J. B. Sumner 


9:00 971. Steady-state kinetics of two-su!)- 
strate enzyme systems. GEoRGE W. ScHWERY’. 
Duke Univ. School of Medicine. 

9:15 709. Reversal of organic mercuri.l 
inhibition of ascorbic acid oxidase by non- 
sulfhydryl compounds. Eart FRIEDEN AND 
BarBaRa NAILE (intr. by R. ADAMS DUTCHER). 
Florida State Univ. 

9:30 695. Stable cholinesterase preparations 
as laboratory standards of activity. JosePu !1. 
FLEISHER, SusAN F. SpeaR AND ELEANOR J. 
Pore (intr. by Wiitu1am H. SummeErsoy). 
Chemical Corps Med. Labs., Army Chemical 
Center. 
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9:45 1084. Solvent-gradient extraction in the 
purification of acetylcholinesterase. CHARLES 
A. ZiTtLE, Epwarp 8. De.iaMonica*, 
JONATHAN H. Custer* anp Rutu Kri- 
KORIAN.* Eastern Regional Research Lab. 

10:00 608. Properties of ali-esterase and its 
distribution in rat tissues. Jos—EPpH BERN- 
soHN,* E. A. ZELLER, AND L.S. G. CocHRANE.* 
VA Hosp., Hines, Il. 

10:16 1006. Preparation and properties of 
crystalline crotonase. JosEPpH R. Stern, 
Isatas Raw* AND ALICE DEL CAMPILLO.* 
New York Univ. College of Medicine. 

10:30 932. Enzymatic carbon dioxide fixation 
by senecioyl coenzyme A. W. G. Rosinson,* 
B. K. BacHHAwatT,* AND M. J. Coon. Univ. 
of Pennsylvania School of Medicine. 

10:46 96. Conversion of C*-butyrate to 
crotonate and vinylacetate by mammalian 
heart muscle. MARGARET Cook (intr. by 
Victor LorBER). Univ. of Minnesota School 
of Medicine. (Physiol.) 

11:00 670. Production and _ properties of 
bacterial B-glucuronidase. Mites L. DoyLe 
(intr. by Epwarp A. Dorsy). St. Louis Univ. 
School of Medicine. 

11:15 660. Components of system synthesiz- 
ing phenyl and p-nitropheny! sulfate. R. H. 
De Mero, Marrua 'WIzERKANIUK* AND I. 
ScHREIBMAN.* Jefferson Med. College. 

11:30 437. Phenol conjugating system of rat 
liver. Harotp L. SeGAL* anp Ciara M. 
Szeco. Univ. of California, Los Angeles. 
(Physiol.) 

11:46 1714. Kinetics and fluoride inhibition of 
prostatic acid phosphatase. K. K. Tsuso1* 
AND J. M. REINER. Columbia Univ. (Physiol.) 


Phospholipid Chemistry and _ Lipoprotein 
TuEspAyY, 9:00 a.m.—Room F 


Chairman: H. E. Carter 


9:00 717. Non-aqueous titration and reverse 
phase chromatography of some characterized 
phosphatides. J. E. Garvin* anp M. L. 
Karnovsky. Harvard Med. School. 

9:16 947. Paper chromatography of phos- 
pholipids. GeorGeE Rovuser, Guipo Mari- 
NETTI AND JAMES F. Berry (intr. by WALTER 
R. Buoor). Univ. of Rochester School of Medi- 
cine. 

9:30 871. A  monophosphoinositide from 
liver. J. M. McKrspin. New York State Med. 
Center at Syracuse. 
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9:45 923. Isolation of naturally occurring 
acetal phospholipides from bovine muscle. 
Maurice M. Rapport, BERNARD LERNER* 
AND Nicno.ias ALonzo.* New York State Dept. 
of Health and Sloan-Kettering Inst. 

10:00 740. Isolation and characterization of 
serum B,-lipoprotein. M. H. Hack, J. R. 
SNAVELY AND E. B. Fereuson, Jr. (intr. by 
Wiiuram B. WENDEL). Tulane Univ. School 
of Medicine. 

10:15 688. Comparison of chylomicrons with 
ultracentrifuge fractions and effect of heparin 
and a synthetic heparinoid. JoHn B. Fiexp, 
WILLarp J. ZINN* AND GEORGE C. GRIFFITH.* 
Univ. of Southern California School of Medicine 
and Los Angeles County Hosp. 

10:30 961. Studies of the New Hampshire 
chicken embryo. V. Lipides of whole plasma 
and of plasma lipoproteins. OLE ARNE ScHJE- 
IDE (intr. by JaMEs F. Mean). Univ. of Cali- 
fornia, Los Angeles. 

10:45 897. Hepatic lipoproteins. Ropert E. 
Ouson AND JOHN R. JABLONSKI.* Univ. of 
Pittsburgh, Grad. School of Public Health. 

11:00 619. Comparison of in vivo and in vitro 
clearing factors. Ray K. Brown, WINFIELD H. 
BAKER AND Dorotuy L. KaurrMan (intr. by 
GILBERT Da.uporF). New York State Dept. of 
Health. (Immunol.) 


Hormonal Effects 
TueEspay, 9:00 a.m.—Room 7 


Chairman: W. C. Stadie 


9:00 907. Creatine phosphate levels follow- 
ing administration of insulin to rats. Ruta D. 
PeTerson,* CxiarissA H. Beatty,* Rose 
Mary Bocex* anp Epwarp S. West. Univ. of 
Oregon Med. School. 

9:15 1073. Effects of insulin on aerobic 
metabolism of mouse brain. Mark Woops,* 
Jenu HuntTer* AND DEAN Burk. Natl. Insts. 
of Health. 

9:30 696. Effect of the liver on the metab- 
olism of thyroxine and _ triiodothyronine. 
Eunice V. Fock anp Jesse L. BoLtuMan.* 


Mayo Fndn. 
9:45 683. Effect of thyroidectomy and 
thyroxine on the succinoxidase system. 


Rona.p W. Estasrook, Haroitp A. NEUFELD 
AND W. Burkett Mason (intr. by W. S. 
McCann). Univ. of Rochester School of Medi- 


cine. 
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10:00 844. Succinoxidase system of the rat 
uterus. BERNARD B. LONGWELL AND ARNOLD 
E. Reir.* Lovelace Fndn. 

10:18 1039. Estradiol-induced stimulation of 
citrate utilization in placenta. C. A. VILLEE, 
J. M. Lorine* anp F. M. WELLINGTON.* 
Harvard Med. School. 

10:30 800. Estimation of ratio of phos- 
phaturie and calcium-mobilizing activities in 


parathyroid extracts. ALEXANDER D. Kenny, 
BERNARD G. VINE* AND Paut L. Munson. 
Harvard School of Dental Medicine. 

10:45 978. Effects of parathyroid hormone on 
serum polysaccharides. M. R. SHetTiar, R. 
PaLtMER Howarp AND Epwarp C. REIFEN- 
STEIN, JR. (intr. by Max N. Hurrman), 
Univ. of Oklahoma and VA Hosp., Oklahoma 
City. 








Special Functions 


Tickets for group breakfasts, luncheons and dinners, Society dinners, and the Bio- 
chemistry-Nutrition Smoker are on sale in the Lobby, Convention Hall. 














Lost and Found Articles 


Inquire at the Federation Office, Room 8, Convention Hall 
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Tuesday Afternoon, April 13, 1:15 p.m. 


An asterisk * following an author’s name indicates ‘‘by invitation’’ 
For complete institutional connection and address, see abstract, Part I 


Carbohydrate Metabolism I 
TueEspay, 1:15 p.m.—Room B 


Chairman: A. B. Hastings 


596. Glucosone and yeast fermentation. 

CuARLEs E. Becker (intr. by Harry G. Day). 
Harvard School of Public Health. 
1:30 980. Glucuronolactone and saccharate, 
two inhibitors of the synthesis of m-amino- 
phenylglucuronide by rat liver slices. Hsren- 
Grex Sre* anp WiiuiamM H. Fisuman. Tufts 
College Med. School. 

797. Oxidative glucose metabolism in 
adrenal tissue. THomas L. Ketiy,* Expon D. 
Nretson,* R. BERNAL JOHNSON* AND CARL 
S. Vestine. Univ. of Illinois. é 

593. Carbohydrate intermediates of the 
human erythrocyte. Grant R. BARTLETT. 

Scripps Metabolic Clinic. 

2:15 571. Utilization of glucose by liver in 
response to cytophysiologic alterations. 
BERNARD W. AGRANOFF, MARTIN COLODZIN 
AND Roscoe O. Brapy (intr. by JuLius 
Senproy, Jr.). Navai Med. School, N.N.M.C. 

835. Estimation of glucose catabolism 

pathways. KATHARINE F. Lewis,* Haro.p J. 
BLUMENTHAL,* CHARLES E. WENNER* AND 
Sipney WernuHovseE. Lankenau Hosp. Research 
Inst. and Inst. for Cancer Research. 
2:46 584. Studies on the metabolism of 
glycerol-a-C“ by normal and diabetic rat 
liver slices. JAMES ASHMORE,* ALBERT E. 
RENOLD,* Frances 8B. NeEsBETT* AND A. 
Barrp Hastineas. Harvard Med. School. 

714. Tracer studies of the tricarboxylic 
acid cycle in normal and diabetic rats. C. E. 
FROHMAN* AND J. M. OrteN. Wayne Univ. 
College of Medicine. 


1:15 


1:48 


2:00 


2:80 


3:00 


Enzymes and Coenzymes 
Tuespay, 1:15 p.m.—Room C 


Chairman: 8S. P. Colowick 


992. Blood, urine, and tissue amylase 
levels in normal and depancreatized rats. 


1:15 


BENJAMIN W. SmitH,* JosepH H. Ror, Jr.* 
AND C. R. TREADWELL. George Washington 
Univ. School of Medicine. 

1046. Red-sensitive pigments of fish 
retina. GEorGE WALD, Paut K. Brown* anp 
Patricia H. Smitu.* Harvard Univ. 

1:45 1014. Glutathione and oxidation of 
formaldehyde. PHitipp STRITTMATTER* AND 
Eric G. Bauu. Harvard Med. School. 

806. Coenzyme function of glutathione 
in cis-trans isomerization. W. E. KNox anp 
Satiy W. Epwarps.* New England Deaconess 
Hosp. 

933. Potentiometric studies on the di- 
phosphopyridine nucleotide system. F. Ler 
Ropkey (intr. by F. R. N. Gurp). Harvard 
Med. School. 

1081. Mechanism of DPN reduction by 

dithionite (hydrosulfite). MicHarL Yarmo- 
LINSKY* AND SipNEY P. Co.owicx. Johns 
Hopkins Univ. 
2:45 1085. Enzymatic reduction of hydrox- 
ylamine to ammonia by reduced pyridine 
nucleotides. Mitton ZucKER* AND ALVIN 
Nason. Johns Hopkins Univ. 

667. Enzymatic peroxidation of DPNHo. 
M. I. Douin (intr. by J. W. Foster). Oak 

Ridge Natl. Lab. 

3:15 773. Oxidation of DPNH by a-keto- 
glutaric dehydrogenase. F. M. HUENNEKENS 
AND R. E. Basrorp.* Univ. of Washington. 

440. The inactivation of triphospho- 
pyridine nucleotide by ultraviolet irradiation 
and the identification of decomposition 
products. Marta SERAYDARIAN (intr. by 
Davip Rapport). Tufts College Med. School. 
(Physiol.) 

1061. Ionization constants and spectral 
properties of the cotransaminases. VIRGINIA 
R. Wiiurams* anp J. B. Netanps. Univ. of 
California, Berkeley. 

790. Diphosphothiamine dependent con- 
densation reactions. ELLIoT JUNI AND GLORIA 
A. Heym (intr. by R. E. Jonnson). Univ. of 
Illinois, Urbana. 


1:30 


2:00 


2:16 


2:30 


3:00 


$:30 


8:46 


4:00 
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Tumors—General 
TueEspay, 1:15 p.m—Room D 


Chairman: G. A. LePage 


1:16 931. Synergistic effects of ACTH with 
other hormones in reestablishing azo dye 
carcinogenesis in hypophysectomized rats. 
C. H. Ropertson,* M. A. O’NEAL,* J. D. 
Spain* anp A. C. Grirrin. Stanford Univ. 
School of Medicine. 

1:30 641. Reticulo-endothelial system and 
azo dye carcinogenesis. C. C. CLAYTON AND 
J.D. Spain, JR. (intr. by L. D. ABBort, JR.). 
Med. College of Virginia. 

1:45 618. Biochemistry and cytology of the 
Ehrlich’s mouse ascites carcinoma. Myron 
BRIN AND SHELDON C. SomMeERs (intr. by 
H.C. TrimBe). New England Deaconess Hosp. 

2:00 870. Influence of low temperatures on 
metabolism, viability and morphology of 
Ehrlich’s mouse ascites carcinoma cells. 
Raupx W. McKesr, Jo’ANN JEHL* AND BarR- 
BARA MERRIMAN.* Univ. of California School 
of Medicine, Los Angeles. 

2:15 576. Depleting effects of transplanted 
tumors in rats. J. B. Auuison, E. H. Bern- 
STEIN* AND A. Basson.* Rutgers Univ. 

2:30 1056. Effects of malignancy en glutamic 
acid metabolism. JEAN M. Wurite,* GRAcE 


Ozawa* ano E. W. McHenry. Univ. of 
Toronto. 
2:46 997. Enzymatic action of fluids from 


cystic brain tumors. M. SpreGEL-ADOLF AND 
H. T. Wycts.* Temple Univ. Med. School and 
Hosp. 

3:00 973. Comparison of amino acid composi- 
tion of tumor-immunizing alcoholic extracts 
of neoplastic tissues with similar extracts of 
normal muscle. FLORENCE B. SEIBERT, Eva 
SoTo-FIGUEROA* AND ELIZABETH E. MILLER.* 
Univ. of Pennsylvania. 


Proteolytic Enzymes 
Tuespay, 1:15 p.m.—Room E 


Chairman: M. Laskowski 


1:15 666. Hydrolysis of carbon-carbon bonds 
by a-chymotrypsin. Davip G. DoHERTY AND 
Lucite Tuomas.* Oak Ridge Natl. Lab. 

1:30 1040. Effect of sequence of mixing on 
inhibition of trypsin by various trypsin in- 
hibitors. T. ViswANATHA* AND I. E. LrienEr. 
Univ. of Minnesota. 

1:45 1077. Action of trypsin inhibitors against 
chymotrypsins a and 8. Fenc Curt Wu* ann 
M. Laskowski. Marquette Univ. School of 
Medicine. 
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2:00 675. Electrophoretic and _ ultracentrif- 
_ ugal studies of the chymotrypsin system and 
its chemically modified products. RicHarp 
Eean,* Harry O. MicHeLt anv Roserr 
ScHLUETER.* Chemical Corps Med. —Labs. 

Army Chemical Center. 

2:16 802. Properties of crystalline papain. 
J. R. KimmMeEL* anp Emit L, Sorta. Univ. of 
Utah. 

2:30 875. Activation of bovine profibrinolysin 

by trypsin. E. T. Mertz anp H. D. Jacxson.* 

Purdue Univ. 

1029. Evidence for two factors in plas- 
minogen preparations. WALTER TROLL (intr. 
by Miuan A. Loaan). Jewish Hosp. and Univ. 
of Cincinnati College of Medicine. 

3:00 862. Proteolytic enzymes of rat skin. 
CHARLES J. MARTIN (intr. by A. E. AXELRop). 
Western Reserve Univ. School of Medicine. 

3:15 901. Hydrolysis of leucineamide, leucy]- 
glycine and leucylglycylglycine by peptidases. 
EvizABETH K. Patrerson AND HELGA M. 
LANG (intr. by Mary A. BENNETT). Lankenau 
Hosp. Research Inst. and Inst. for Cancer 
Research. 

3:30 1032. Streptomyces proteinase A: sub- 
strate specificities and properties. ALFRED A. 
TYTELL, JESSE CHARNEY,* WILLIAM A. 
BoLHOFER* AND CHARLES CuRRAN.* Sharp 
and Dohme Div., Merck and Co. 

3:45 872. Proteolytic inhibitors 


2:45 


in serum. 


JACKLYN MELCHIOR AND ROBERT SLIWINSKI.* I 


Grad. School and Stritch School of Medicine, 
Loyola Univ. 


Phospholipid Metabolism 
Tuespay, 1:15 p.m.—Room F 
Chairman: W. R. Bloor 


1:16 579. Effect of linoleic acid on the turn- 
over curves of liver fatty acids. J.S. ANDREWs, 
Jr., S. B. Tove anp H. L. Lucas (intr. by 
G. H. Sarrerrietp). North Carolina Agric. 
Exper. Station. 

1:30 944. Effect of concentration of Ca*', 
Kt and NH,* on incorporation of P*® into 
lipids and PNA of brain slices. R. J. RosstTer 
AND MurieEut Finpuay.* Univ. of Westein 
Ontario. 

1:46 769. Effect of acetylcholine on phos- 
pholipide metabolism in guinea pig brain 
cortex slices. LoweLL E. Hokin AND MaBi.L 
R. Hoxin (intr. by O. DenstepTr). Montreal 
General Hosp. 

2:00 799. Synthesis of phosphatides by mito- 
chondrial enzymes. EvGenr P. KENNEDY. 
Ben May Lab. for Cancer Research and Univ. 
of Chicago. 
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2:16 744. Influence of lecithin metabolites on 
oxidation rates in isolated systems. DonaLp 
J. HANAHAN AND MARTIN RopBELu.* Univ. 
of Washington. 

2:30 1054. Choline antimetabolites. Inert C. 

WE Ls. State Univ. of New York, Syracuse. 
2:45 583. Trimethylamine production from 
labelled choline in liver homogenates. Ca- 
MILLO ARTOM AND Huau B. Lorianp.* Bow- 
man Gray School of Medicine. 

724. Inositol dehydrogenase and keto- 
inositol dehydrase from_ inositol-adapted 
Aerobacter aerogenes. JonAS M. GoupsToNE* 
AND Boris MaGasanik. Harvard Med. School. 

811. Studies on acetal phospholipid. 
Saut R. Korey anp JONATHAN B. WiTTEN- 
BERG (intr. by Hans H1irscHMANN). Western 

Reserve Univ. Med. School. 

3:30 1079. Acetal phosphatides in regenerat- 
ing rat liver. CLAaupE L. YARBRO* AND CARL 

E. Anperson. Univ. of North Carolina School 

of Medicine. 


3:00 


8:16 


Protein Chemistry; Blood Coagulation 
Tuespay, 1:15 p.m.—Room 7 °* 


Chairman: A. G. Ware 


643. Counter-current distribution of a 
protein hormone (prolactin). R. Davip CoLE* 
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AND CHoH Hao Lt. 
Berkeley. 

766. Changes in plasma proteins on 

storage at room temperature. Hans Hocu ANpD 
ALFRED CHANUTIN. Univ. of Virginia School 
of Medicine. 
1:45 41. Micromethod for determination of 
human serum albumin. JoserH J. BETHEIL,* 
Harvey W. JoHNnsTon* AND JoRGEN U. 
ScHLEGEL. Univ. of Rochester School of Medi- 
cine. (Physiol.) 

778. Acquired antithromboplastinogene- 
mia. Ciara V. Hussey* anp ARMAND J. 
Quick. Marquette Univ. School of Medicine. 

819. Some biochemical properties of 
antithromboplastin. GERARD P. LANCHANTIN* 
AND ARNOLD G. Ware. Univ. of Southern 
California School of Medicine and Los Angeles 
County Hosp. 

979. Stability of thromboplastic plasma 

component in human whole blood and its 

derivatives. GeorGeE Y. SHiInowara. Ohio 

State Univ. College of Medicine. 

2:46 942. Plasma thromboplastin antecedent 
(PTA): properties and role in the clotting 
mechanism. RoBert L. RosENTHAL (intr. by 
Evia H. Fisuperea). Beth Israel Hosp. 

810. Dehydrogenase activities of human 
platelets. J. L. Kopren anp Jonn H. OLWINn 
(intr. by Douetas A. MacFapyen). Presby- 
terian Hosp., Chicago. 


Univ. of California, 


1:30 


2:00 


2:16 


2:30 


3:00 





Biochemistry Society Business Meeting 


Turspbay, 4:30 P.M@—COoNVENTION Hau, Room B 





Joint Session of the Federation 


TueEspAyY, 8:30 p.mM.—CoNVENTION HALL, BALLROOM 


Program on page 530 
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Wednesday Morning, April 14, 9:00 a.m. 


An asterisk * following an author’s name indicates “‘by invitation”’ 
For complete institutional connection and address, see abstract, Part I 


Symposium: Chemistry of Prothrombin and 
Fibrinogen 


WEDNEsDAY, 9:00 a.m.—Room B 


Chairman: Walter H. Seegers 


Chairman’s introductory remarks. WatTer H. 
Seecers. Dept. of Physiology and Pharmacology, 
Wayne Univ., Detroit, Mich. 

Purification of prothrombin, thrombin and 
fibrinogen. ARNoLD G. Ware. Dept. of Bio- 
chemistry, Univ. of Southern California, Los 
Angeles. 

Physical chemical studies on prothrombin and 
some derivatives of prothrombin. Davin F. 
Wavuau. Dept. of Biology, Massachusetts Inst. 
of Technology, Cambridge. 

Chemistry of prothrombin and some of its reac- 
tions. Kotoman Laktr. Natl. Inst. of Arthritis 
and Metabolic Diseases, NIH, Bethesda, Md. 

Thrombin as a proteolytic enzyme. Sou SHERRY. 
May Inst. for Med. Research and Univ. of Cincin- 
nati College of Medicine, Cincinnati, Ohio. 

Interaction of thrombin and fibrinogen. Laszio 
Loranp. Dept. of Physiology and Pharmacologu, 
Wayne Univ., Detroit, Mich. 

Polymerization of fibrinogen. JoHN D. Ferry. 
Dept. of Chemistry, Univ. of Wisconsin, Madison. 


Transferases; Oxidative Enzymes 
WEDNESDAY, 9:00 a.m.—Room C 


Chairman: A. K. Balls 


9:00 715. Studies on transamidinase. MARIA 
Fup. Grad. School of Public Health, Univ. of 
Pittsburgh. 

9:16 863. Kynurenine transaminase of rat 
kidney. MERLE Mason (intr. by A. A. Curist- 
MAN). Univ. of Michigan Med. School. 

9:30 763. Relative rates of transamination 
and of hydrogen exchange. Mary A. HiitTon,* 
F. W. Barnes, Jr. AND THEODORE ENNs.* 
Johns Hopkins Univ. School of Medicine. 

9:46 735. Transsulfuration in rat pancreas. 
Louis D. GREENBERG, M. ELizABETH MARsH* 


AND JAMES F. RInEHART.* Univ. of California 
School of Medicine, San Francisco. 

10:00 673. Solubilization of choline and suc- 
cinic dehydrogenases of rat liver mitochon- 
dria. K. Episuzaki* anp J. N. Wr“uiaMs, JR. 
Univ. of Wisconsin. 

10:15 701. Monoamines as substrates of di- 
amine oxidase. J. R. Fouts (intr. by L. S. 
Fospickx). Northwestern Univ. Med. School. 

10:30 707. Further studies of the sulfite 
oxidase. Irwin FRipovicH* AND PHILIP 
Hanpbter. Duke Univ. School of Medicine. 

10:45 1072. Enzymatic oxidation of chymo- 
trypsin. Henry NELson Woop* anp A. K. 
Batts. Purdue Univ. 

11:00 747. Effect of some substituted thio- 
ureas on inhibitory action of ANTU (a- 
naphthyl-thiourea) on tyrosinase activity in 
vitro. BERNICE L. HARRISON AND AURORA V. 
BRANSFORD (intr. by T. WAGNER-JAUREGG). 
Chemical Corps Med. Labs., Army Chemical 
Center. 


Polysaccharides and Mucopolysaccharides 
WEDNESDAY, 9:00 A.m.—Room D 


Chairman: K. Meyer 


9:00 934. Use of anthrone reagent for the 
determination of dextran and other carbo- 
hydrates. JosepH H. Ror. George Washington 
Univ. School of Medicine. 


9:15 1083. Action of acid on sedoheptulosar. 
L. P. Zruu* anp N. E. Tousert. Oak Ridve 
Natl. Lab. 

9:30 1007. Glycogen regeneration in inta:t 


animals. DEW1TT STETTEN, JR. AND MARJOR}# 
R. Sretrren. Public Health Research Insi., 
New York City. 

9:45 822. Action of crystalline muscle pho:- 
phorylase on outer chains of branched pol ' 
saccharides. JOSEPH LARNER. Washingt n 
Univ. School of Medicine, and Univ. of Illino:s. 

10:00 664. Colorimetric assay of acid muc)- 
polysaccharides. Nicoua D1 FERRANTE (in'r. 
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10:0 
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by R. M. ArcuiBaLp). Hosp. of the Rockefeller 
Inst. for Med. Research. 

10:15 753. Quantitative immunochemical 
methods as an aid to the determination of 
chemical structure. M1icHAEL HEIDELBERGER, 
MELVILLE L. Wo.trroM AND ZACHARIAS 
Discue. Physicians and Surgeons Hosp. and 
Ohio State Univ. 

10:30 857. Serum  mucoprotein analysis. 
EMANUEL E. MANDEL, FLORENCE L. JONES 
AND Tuomas L. Gorsuca (intr. by EvancE- 
LINE PAPAGEORGE). Public Health Service and 
Emory Univ. School of Medicine. 

10:45 959. The metabolism of the mucopoly- 
saccharides of the skin. Sara ScHILLER,* 
Martin B. MatrHews* AND ALBERT Dorr- 
MAN. La Rabida Jackson Park Sanitarium and 
Univ. of Chicago. 

11:00 620. Hyaluronic acid and the proteins 
of vitreous humor. Rospert BRUNISH AND 
JoHN W. Rowen (intr. by JoserH F. Nyc). 
Univ. of California School of Medicine, Los 
Angeles. 

11:15 840. Hydrolysis of hyaluronate by 
bacterial hyaluronidases. ALFRED LINKER*, 
BERNARD WEISSMANN* AND Karu MEYER. 
Columbia Univ. and Presbyterian Hoap. 


Nutrition—General 
WepneEspbay, 9:00 a.m.—Room E 


Chairman: P. L. Harris 


9:00 1064. Influence of experimental wounds 
on metabolism of sulfur. Martin B. WILLIAM- 
SON AND HERBERT J. Fromm.* Loyola Univ. 
School of Medicine. 

9:15 760. Antioxidant studies concerned 
with metabolism of carotene and vitamin A, 
Epwarp G. HicH, SHERMAN S. WILSON, 
Haywoop C. Smita, Jr. AND Haroup H. 
Tay.or (intr. by Harotp D. West). Prairie 
View A and M Coliege and Meharry Med. 
College. 

9:30 577. Vitamin A  aldehydes—metabo- 
lism, biopotency and toxicity. STANLEY R. 
Ames, WiiurAM J. Swanson,* Huan A. 
Ristey* AND Puiuip L. Harris. Distillation 
Products Industries. 

9:45 960. Crystalline substance from Lathy- 
rus odoratus producing the skeletal changes 
of lathyrism. E. D. Scuiuine (intr. by Paun 
H. Pures). Univ. of Wisconsin. 

10:00 699. Yeast in prevention of hemolysis 
by dialuric acid. M. Forses,* T. J. MENDE,* 
F. W. Ziturken* anv P. Gydrey. Univ. of 
Notre Dame and Univ. of Pennsylvania School 
of Medicine. 
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10:15 635. Metabolic lesions in dietary ne- 
crotic liver degeneration. SipNey S. CHER- 
NICK, GERALD P. RopNAN AND K.tavs 
Scuwarz (intr. by O. MickEe.sen). Nail. 
Insts. of Health. 

10:30 781. Enzyme concentration changes in 
kidneys of protein- and/or potassium-deficient 
rats. MicHaEL IAcoBELLIs* AND Epwarp 
MuntTWYLER. State Univ. of New York at 
Brooklyn. 

10:46 1058. Influence of previous diet on 
synthesis of glycogen, fatty acids, and cho- 
lesterol by rat liver in vitro. Joun E. Wuir- 
NEY* AND SipNEY Roserts. Univ. of Cali- 
fornia Med. Center, Los Angeles. 


Cholesterol Metabolism 


WEDNESDAY, 9:00 a.m.—Room F 
Chairman: W. M. Sperry 


9:00 891. Further observations on a mixture 
of hydrocarbons from beef brains. Harotp J. 
NICHOLAS AND RoBertT C. HILTIBRAN (intr. 
by Dwicut J. Mumrorp). Univ. of Kansas. 

9:15 949. Synthesis of 8,8-dimethyl acrylic 
acid in rat liver homogenates. Harry RuDNEY 
(intr. by Jonn A. Muntz). Western Reserve 
Univ. Med. School. 

9:30 640. Metabolism of 8-methy]-8-hydroxy 
glutaric acid. L. C. Criarx,* I. Harary,* 
O. Retss* anp K. Buiocn. Univ. of Chicago. 

9:45 63. Incorporation of C™ from acetate 
into cholesterol by liver cell fractions. NaNcy 
L. R. Bucner, Joun W. GROVER AND RutTH 
Kineston (intr. by Ira T. NATHANSON). 
Harvard Univ. (Physiol.) 

10:00 611. Biosynthesis of cholesterol from 
isotopic acetoacetate in rat liver. MELVIN 
BECHER (intr. by SamueL Gurin). Univ. of 
Pennsylvania School of Medicine. 

10:15 704. Effect of Triton WR-1339 on cho- 
lesterol synthesis in the rat. Ivan D. Frantz, 
Jr. AND BEvERLY T. HINKELMAN.* Mass. 
General Hosp. and Harvard Med. School. 

10:30 940. Transformation of cholesterol to 
coprosterol. Ropert S. RosENFELD,* Davip 
K. Fuxusuima, Leon HELLMAN* AND T. F. 
GALLAGHER. Sloan-Kettering Inst. for Cancer 
Research. 

10:45 705. Further requirements for enzy- 
matic degradation of cholesterol. DoNALp 8. 
FREDRICKSON,* MARJor1E G. HornING* AND 
CurisT1AN B. ANFINsEN. Natl. Heart Inst. 

11:00 598. Action of dihydrocholesterol on 
cholesterol type fatty livers. Witu1am T. 
BeuHerR,* Wiunram L. ANTHONY* AND O. H. 
GaEBLER. Ford Inst. for Med. Research. 
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11:18 575. Development of a cholesterol 
fatty liver in rats fed on essential fatty 
acid-deficient diet. R. B. Awrin-SLaTER, 
Litta AFrTrerGoop,* A. F. WELuLs* anp H. J. 
Deve. Univ. of Southern California School 
of Medicine, Los Angeles. 

11:30 569. Cholesterol metabolism in dog. 
L. L. ABELL, E. H. Mosspacu, E. HALPERN 
AND F. E. KEenpDALL (intr. by ALEXANDER B. 
GutTMAN). Goldwater Memorial Hosp. and 
Columbia Univ. 


Plant Biochemistry 
WEDNEsDAY, 9:00 a.m.—Room 7 


Chairman: W. Z. Hassid 


9:00 991. Organic acids of Narcissus poeticus. 
R. R. Smesy,* V. Zprnovsky* anp F. M. 
Strone. Univ. of Wisconsin. 
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9:15 719. Mechanism of pentose phosphate 
conversion to hexose monophosphate with a 
pea leaf and pea root preparation. M. G1rpBs 
AND B. L. Horecxer. Brookhaven Natl. Lab. 

9:30 972. Sucrose metabolism in _ potato 
macerates. SIGMUND SCHWIMMER AND RACHEL 
U. MaKxowEr.* Western Regional Research Lab. 

9:46 595. Assimilation of C-labeled carbon 
dioxide by a photosynthesizing red alga, 
Trideae laminarioides. R. C. BEAN* AND W. Z. 
Hassip. Univ. of California, Berkeley. 

10:00 586. Conversion of glucose-1-C™ to 
pectin. B. AxELRoD, C. G. SEEGMILLER* AND 
R. M. McCreapy.* Western Regional Re- 
search Lab. 

10:15 645. Reduction of oxidized glutathione 
by plant particles. Er1c E. Conn ann L. C. T. 
Youna.* Univ. of California, Berkeley. 

10:30 626. Incorporation of glycine into 
nicotine formed by tobacco plants. RicHarp 
U. Byerrum, Ropert L. HaAmiLt And 
CuHarRLEsS D. Batu (intr. by Rosert M. 
Hersst). Michigan State College. 








Exhibits 
CONVENTION HALL ARENA 


Monday, April 12, 12:00 noon to 6:00 P.M. 
Tuesday, Wednesday and Thursday, April 13-15, 8:45 a.m. to 5:30 P.M. 
Friday, April 16, 8:45 a.m. to 3:30 p.m. 
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Wednesday Afternoon, April 14, 1:15 p.m. 


An asterisk * following an author’s name indicates ‘“‘by invitation”’ 
For complete institutional connection and address, see abstract, Part I 


Enzymes of Nucleic Acid Metabolism 
WEDNESDAY, 1:15 p.m.—Room B 


Chairman: W. E. Cohn 


1:16 866. Purification of nucleases of calf 
spleen. Mary E. MAVER AND ANTOINETTE E. 
Greco.* Natl. Insts. of Health. 

1:30 1051. Photooxidation of crystalline ribo- 
nuclease in presence of methylene blue. 
Leopotp WeiIL AND Tuomas §. SE£IBLEs.* 
Eastern Regional Research Lab. 

1:45 617. Enzymes capable of synthesizing 
mononucleotides by ‘low energy’ phosphate 
transfer. GEORGE BRAWERMAN* AND ERWIN 
CuareGaFF. Columbia Univ. 

2:00 605. Enzymatic phosphorylation of nu- 
cleoside diphosphates. P. Bera anp W. K. 


JoKLIK (intr. by W. Kieuuey). Univ. of 
Copenhagen. 
2:16 657. Action of snake venom phosphodi- 


esterase on nucleoside 2’; 3’-cyclic phosphates 
and related compounds. CHARLES A. DEKKER 
(intr. by H. O. L. Fiscuer). Univ. of Cali- 
fornia, Berkeley. 

2:30 1023. Muscle riboside hydrolyases: prep- 
aration and properties. H. L. A. Tarr. 
Pacific Fisheries Exptl. Station. 

2:45 788. Guanine deaminase activity of rat 
integument. Doris V. JoHNSON* AND WALTER 
D. Buock. Univ. of Michigan Med. School. 

3:00 169. Effect of adenosine on biochemical 
lesion of stored. erythrocytes. BEVERLY 
Wescott Gaprio* AND CLEMENT A. FINCH. 
Univ. of Washington School of Medicine. 
(Physiol.) 


Amino Acid Metabolism—II 
WeEpnEspbay, 1:15 p.m.—Room C 


Chairman: T. P. Nash, Jr. 


1:15 826. Alterations in metabolism of C- 
labeled glycine following severe burn injury. 
Wiiuram Lee anp E. L. ALpen (intr. by 


Joun J. Emer). U. S. Naval Radiological 

Defense Lab., San Francisco. 

1:30 809. Incorporation of ptL-alanine-1-C™ 
into liver and carcass glutamate in intact 
rats. Roger E. Korepre anp Rosert J. Hitt 
(intr. by T. P. Nasu, Jr.) Univ. of Tennessee. 

1:45 881. Vitamin By, and transmethylation 
in pig liver homogenates. S. P. Mistry,* 
IRENE VADOPALAITE,* IRENE CHANG,* JAY 
Firtu* anp B. Connor Jounson. Univ. of 
Illinois, Urbana. 

2:00 921. Isotopic selection in neogenesis of 

labile methyl groups from mono-deuterio-, 

mono-tritio-, C-labeled methanol. JuLIAN 

R. RacHeEteE, Epwarp J. Kucainskas,* 

JosePpH E. KNoLL* AND MAXwELL L. Enrp1- 

NOFF.* Cornell Univ. Med. College and Sloan- 

Kettering Inst. for Cancer Research. 

803. Effect of tetrahydrofolic acid on 
serine biosynthesis. Roy Kistiuk* anp WarR- 
wicK SAKAMI. Western Reserve Univ. Med. 

School. 

2:30 1069. Metabolism of a-C'-pt-histidine 
in intact rat. Urinary metabolites. GeorGEe 
Wotr anp Per-Hs1ne Lin Wu (intr. by H. H. 
MiTcHELL). Univ. of Illinois, Urbana. 

2:45 861. Biosynthesis of carnosine and anser- 

ine in chick. PAasQUALE MARTIGNONI* AND 

THEODORE WINNICK. Univ. of Iowa. 

902. Metabolism of methionine in intact 
rat. M. V. PaTwarRpHAN (intr. by Paut S. 
Lavik). Western Reserve Univ. Med. School. 

1005. Metabolic studies on methionine 
and ethionine and their sulfonium salts in 
rats. JakoB A. Srexo., Sripney WEIss,* 
Eruet I. ANpERSON* AND Betty Hsv.* 
Lankenau Hosp. Research Inst. and Inst. for 
Cancer Research. 

1067. Metabolism of pi-homocysteic 
acid by rat. W. J. Winco anp JANE Woop 
CurriE.* Anderson Hosp. for Cancer Research, 
Univ. of Texas. 

3:45 831. Effect of ethionine on the §%5- 

cystine pattern in rat liver fractions. MELVIN 

LEVINE (intr. by Lita MILLER). Univ. of 

Michigan Med, School. 

1008. Availability of cysteine deriva- 
tives for penicillin biosynthesis. Car, M. 
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Srevens, Pran Voura,* JosepH E. Moore,* 
Cart A. JoHNSON* AND CHESTER W. DeE- 


Lona.* State College of Washington. 


Protein Chemistry 
Wepnespay, 1:15 p.m.—Room D 


Chairman: J. T. Edsall 


653. Light scattering in isoionic protein 
solutions. WALTER B. DANDLIKER (intr. by 
Epwin G. Kress). Univ. of Washington. 

684. Comparison of the half-wave po- 
tential vs. pH curves for thyroxine and re- 
lated compounds. Henry E. Evert (intr. by 
Jack Cross). State Univ. of New York at 
Brooklyn. (Physiol.) 

1004. Kinetics of regeneration of native 
protein from acid-denatured ferrihemoglobin. 
JACINTO STEINHARDT AND ETHEL M. ZaIsER.* 
Massachusetis Inst. of Technology. 

922. Interaction of trypsin and ovomu- 
coid. J. Srt Ram,* L. TeRMINIELLO,* M. BrER* 
AND F. F. Norp. Fordham Univ. 

607. Interaction of plasma proteins with 
polyelectrolytes. PrETER BERNFELD. Tufts 
College Med. School. 

676. Interaction of conalbumin and 
lysozyme. SEYMoUR EHRENPREIS* AND Ros- 
ERT C. Warner. New York Univ. College of 
Medicine. 

749. Condensation of proteins with 
thiocyanate. F. Havrowirz, R. L. Harptn* 
AND M. ZimMERMAN.* Indiana Univ. 

694. Threonylphosphoserylglutamic acid 
isolated from pepsin. MARTIN FLaAvIN (intr, 
by Mitton SitverMAN). Nail. Heart Inst. 

890. Terminal groups of components of 
the trypsin system. Hans NEURATH AND 
Ear W. Davie.* Univ. of Washington. 

3:30 957. Phosphoserylglycine from _ diiso- 
propylphosphoryl chymotrypsin, and _in- 
version of its peptide sequence by acid. N. K. 
ScHAFFeR, S. HARSHMAN AND R. R. ENGLE 
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(intr. by B. J. JanporF). Chemical Corps Med. 


Labs., Army Chemical Center. 

3:46 764. Structural studies on ribonuclease. 
C. H. W. Hrrs (intr. by Wiiu1am H. Srern). 
Rockefeller Inst. for Med. Research. 

4:00 1003. Characterization of glucagon (hy- 
perglycemic-glycogenolytic factor). ALFRED 
Straus,* Leroy Srinn* anp Oto K. BEHRENS. 
Lilly Research Labs. 


Symposium: Metabolic Role of Lipoic Acid 
(Thioctic Acid) 


WeEpDNEsDAY, 1:15 p.m.—BALLROOM 


Chairman: G. W. Kidder 


Chairman’s introduction. G. W. Kipper. Biology 
Dept., Amherst College, Amherst, Mass. 

Chemical and photochemical reactions of lipoic 
acid and related disulfides. M. Cavin. Chem- 
istry Dept., Univ. of California, Berkeley. 
Discussors: B. L. Horecxer, Natl. Insts. of 
‘Tealth, Bethesda, Md.; E. R. L. Stoxstap, 
Lederle Labs., Pearl River, N. Y. 

Oxidative and transfer reactions of lipoic acid. 
I. C. Gunsauus. Lab. of Bacteriology, Univ. of 
Illinois, Urbana. 

Discussor: E. R. Straptman, Natl. Insts. of 
Health, Bethesda, Md. 

Enzymatic synthesis and function of a lipoic acid 
coenzyme. L. J. Reep. Dept. of Chemistry, Univ. 
of Texas, Austin. 

Discussor: G. R. Seaman, Univ. of Texas, Med. 
Branch, Galveston. 

Non-lipoic pyruvate systems. 

a) Acetyl phosphate formation, Lactobacillus 
delbrueckii. L. P. HaGeR AND Fritz LipMANN. 
Biochemical Research Lab., Massachusetts General 
Hosp., Boston, Mass. 

b), Acetate formation, Proteus vulgaris. D. J. 
O’Kane. Lab. of Microbiology, Univ. of Penn- 
sylvania, Philadelphia. 

c) Pyruvate and lactate metabolism, Butyribac 
terium rettgeri. H. A. Barker. Dept. of Plai 
Biochemistry, Univ. of California, Berkeley. 
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Thursday Morning, April 15, 9:00 


An asterisk * following an author’s name indicates ‘“‘by invitation”’ 
For complete institutional connection and address, see abstract, Part I 


Enzymes of Carbohydrate Metabolism 
Tuurspay, 9:00 a.m.—Room B 


Chairman: C. F. Cori 


9:00 903. Paper electrophoretic separation 
of the carbohydrases of Aspergillus oryzae. 
Joun H. Pazur (intr. by R. E. FEENey). 
Univ. of Nebraska College of Agriculture. 

9:15 796. The trypsin-catalyzed conversion 
of phosphorylase a to phosphorylase b. Pa- 
TRICIA J. KELLER (intr. by Gerty T. Cort). 
Washington Univ. School of Medicine. 

9:30 634. Mechanism of enzymatic synthesis 
of erythrulose-l-phosphate. Frrxos CHARAL- 
AMPOUS (intr. by Cart BacuMan). Univ. of 
Pennsylvania School of Medicine. 5 

9:45 995. Heart muscle hexokinase. ALBERTO 
Sots* AND Ropert K. Crane. Washington 
Univ. Med. School. 

10:00 900. Liver fructokinase. Ropert E. 
Parks (intr. by G. W. Kipper). Univ. of 
Wisconsin. 

10:15 839. Purification of phosphofructokin- 
ase from rabbit muscle. Kuo-Huane Line 
AND WiiuiAM L. Byrne (intr. by W. H. 
Peterson). Univ. of Wisconsin. 

10:30 917. Mechanism of action of phos- 
phoglucomutase. Maynarp E. PULLMAN* AND 
Victor Nassar. John Hopkins Univ. School of 
Medicine. 

10:45 737. Phosphoribomutase and phospho- 
glucomutase. ARMAND J. GUARINO AND 
Henry Z. SABLE (intr. by Eart W. SuTHER- 
LAND). Tufts College Med. School and Western 
Reserve Univ. Med. School. 

11:00 988. Phosphohexose isomerases. MIL- 
ton W. Suter. Chemical Corps Biol. Labs., 
Camp Detrick. 

11:16 815. Participation of bound glutathione 
in p-glyceraldehyde-3-phosphate dehydro- 
genase action. I. Krimsky* AnD E. Racker. 
Yale Univ. 

11:30 585. Changes in reactivity of DPN 
bound to triose phosphate dehydrogenase. 
L. AsTracHAN (intr. by E. V. McCouium). 
Johns Hopkins Univ. 


Amino Acids and Peptides 
TuHurspDAyY, 9:00 a.m.—Room C 


Chairman: R. K. Cannan 


9:00 974. Synthesis and _ microbiological 
properties of halogen-containing unsaturated 
amino acids. JAcoB SHAPIRA* AND KARL 
Ditrmer. Florida State Univ. 

9:16 1019. Amino acid biosynthesis studied 
with C“O,. Ropert W. Swick anp Dorotuy 
M. TawaARA (introduced by FRANKLIN C. 
McLean). Argonne Natl. Lab. 

9:30 743. Chromatographic studies of basic 
amino acids in hydrochloric acid hydrol- 
ysates of. gelatin. Paut B. HamILTon AND 
Rosperta A. ANpERSON.* Alfred I. du Pont 
Inst., Nemours Fndn. 

9:45 679. Structure and properties of the 
alanylalanine isomers. Eric ELLENBOGEN 
(intr. by Geratp J. Cox). Grad. School of 
Public Health, Univ. of Pittsburgh. 

10:00 $858. Synthesis of peptides. I. Phthalyl 
amino acids. Marto A. MARINI AND LAWRENCE 
J. SCHROEDER (intr. by ArTHuUR H. Smits). 
Wayne Univ. College of Medicine. 

10:15 628. Ammonolysis of peptides. FREpD- 
ERICK H. CARPENTER AND RoBerT W. CHAM- 
BERS.* Univ. of California, Berkeley. 

10:30 1078. The hydrolysis of dipeptides by 
carboxypeptidase. Sam 8. YANARI AND MIL- 
ton A. Mirz (intr. by Martin E. HANKE). 
Armour and Co. 

10:45 1002. Biochemical properties of syn- 
thetic polypeptides and polypeptidyl pro- 
teins. Mark A. STAHMANN, MAvuRICE GREEN,* 
Rosert V. Rice,* Donaup B. WETLAUFER* 
AND SHARAD S. GoTHosKAR.* Univ. of Wis- 
consin. 

11:00 594. Growth and metabolism of gluta- 
thione. Paut D. BARTLETT AND ANNE STEVEN- 
son.* Ford Inst. for Med. Research. 

11:15 850. Mechanism of the enzymatic 
synthesis of pantothenic acid from B-alanine 
and pantoic acid. W. K. Maas (intr. by A. E. 
Mirsky). Cornell Univ. Med. College. 

11:30 1036. Methods for determination of 
creatine and creatinine in biological fluids. 
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J. Van Pisum (intr. by Leo T. SamvueELs). 
Univ. of Utah College of Medicine. 

11:46 1598. Direct nesslerization of urine and 
blood filtrates. JosepH H. BouTwELL, JR. 
(intr. by Eart H. Spauupine). Temple Univ. 
School of Medicine. (Immunol.) 


Chemistry and Metabolism of Nucleic Acids, 
Nucleotides, and Nucleosides 


Tuurspay, 9:00 a.m.—Room D 


Chairman: E. Chargaff 


9:00 1213. Effect of mercurous and mercuric 
salts on the degradation of thymus nucleic 
acid. R. O. Hurst anp B. H. SE.ts (intr. by 
E. M. Born). Queen’s Univ. (Pharmacol.) 

9:15 632. Structural changes of DNA in 
solution. Lizse F. CavALrERI AND AUDREY 
L. Stone.* Sloan-Kettering Inst. for Cancer 
Research. 

9:30 1082. Further studies on _ poly-ribo- 
phosphate and other poly-sugar phosphates. 
STEPHEN ZAMENHOF AND GRACE LeErIDy.* 
Columbia Univ. 

9:46 739. Use of purine-requiring Bacillus 
subtilis mutants in analysis of human blood 
serum. RoBERT GUTHRIE, Morris SEIDEN- 
BERG, MARTIN TULLER AND Wan CuinG Lu 
(intr. by Aaron Benpicn). Sloan-Kettering 
Inst. for Cancer Research. 

10:00 801. Separation of compounds of de- 
oxyribose and ribose by ion-exchange in the 
presence of borate. J. X. Kuym* anv W. E. 
Coun. Oak Ridge Natl. Lab. 

10:16 1015. Isolation of uridine and guanosine 
nucleotides from hen’s oviduct. Jack L. 
STROMINGER (intr. by Eusa O. KEIL&s). 
Natl. Insts. of Health. 

10:30 1380. Evidence for biochemical] stabil- 
ity of desoxyribosenucleic acid (DNA). A. D. 
Barton (intr. by H. P. Ruscn). Univ. of 
Wisconsin. (Pathol.) 

10:45 711. In vitro studies of desoxyribonu- 
cleic acid synthesis with C'*-thymidine. 
Morris FRIEDKIN, DoNnaLp TILSON* AND 
DeEWayNE RosBeErts.* Washington Univ. 

11:00 935. Incorporation of components of 
purine nucleotides into rat pentose nucleic 
acids. Paut M. Roti anp HERBERT WEIN- 
FELD.* Sloan-Kettering Inst. for Cancer Re- 
search. 

11:16 916. Incorporation of P® into mono- 
nucleotide and polynucleotide components 
of pentosenucleic acid. T. D. Price, P. B. 
Hupson, L. Ers_er anv I. Furrer (intr. by 
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H. T. CiarKe). College of Physicians ani 
Surgeons. 

11:30 841. Effect of hypophysectomy and 
administration of ACTH on incorporation of 
P® into nucleotides of PNA of adrenals and 
liver of the rat. J. E. LoGan anv F. C. Heacy 
(intr. by A. B. Macautuum). Univ. of Western 
Ontario. 

11:46 702. A new route for pyrimidine nu- 
cleoside synthesis. Jack J. Fox, NaisHum 
CHANG AND JOHN Davo.ut (intr. by GEORGE 
Bosworth Brown). Sloan-Kettering Inst. for 
Cancer Research. 


Biological Oxidation 
Tuurspay, 9:00 a.m.—Room E 


Chairman: W. W. Westerfeld 


9:00 731. Purification of succinic dehydro- 
genase. D. E. Green, P. M. Konout* anp 
S. Mur.* Univ. of Wisconsin. 

9:16 600. Purification and properties of the 
flavoprotein: fatty acyl CoA dehydrogenase. 
H. Bernert anv F. L. Crane.* Univ. of 
Wisconsin. 

9:30 856. Mechanism of action of DPN- 
cytochrome reductase. Henry R. Mau_er. 
Univ. of Wisconsin. 

9:46 661. Partial resolution of cream xan- 
thine oxidase. E. C. De Renzo anp P. G. 
HeyYTLER (intr. by J. J. Oxveson). Lederle 
Labs. Div., American Cyanamid Co. 

10:00 926. Iron in xanthine oxidase. Dan A. 
RicHEert. Syracuse Med. College. 

10:15 852. Liver aldehyde and milk xanthine 
oxidases. Bruce MAcKLER (intr. by WALTER 
NeE.son). Univ. of Wisconsin. 

10:30 828. Effects of inorganic iron and 
molybdenum on electron transport in Pseudo- 
monos fluorescens. Howarp M. LENuHOorF 
(intr. by NATHAN O. Kaptan). Johns Hopkins 
Univ. 

10:45 1066. Cytochrome components of Azotv- 
bacter vinelandii. T. G. Grucurist WILson* 
AND P. W. Wiuson. Univ. of Wisconsin. 

11:00 1038. Haematin compounds in photo- 
heterotrophic bacteria. LEo P. VERNON* AND 
Martin D. Kamen. Washington Univ. Mel. 
School. 

11:16 1044. Reduction of cytochrome oxidase 
with ferrocytochrome c. W. W. Warnio. 
Rutgers Univ. 

11:30 1631. Reduction of cytochrome oxid:se 


by aldehyde oxidase. JERaARD Hurwitz, 8. J. 
CoOPERSTEIN AND M. ABRams (intr. by A. B. 
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Stravitsky). Western Reserve Univ. School of 
Medicine. (Immunol.) 


Microorganisms—Growth and Inhibition 


TuHurspay, 9:00 a.m.—Room F 


Chairman: E. E. Snell 


9:00 1499. Inhibitory effects of sugars. G. 
FRAENKEL. Univ. of Illinois. (Nutrition.) 
9:16 1680. Cocarboxylase, citrovorum fac- 
tor, and coenzyme A as essential growth fac- 
tors for a non-pathogenic treponeme. Harry 
G. STEINMAN, VANCE I. Oyama AnD HENRY 
O. ScuuuzeE (intr. by Harry Eacte). Nail. 

Insts. of Health. (Immunol.) 

9:30 853. Some nutritional requirements of 
marine bacteria. Ropert A. MacLeop ANpD 
Eva Ownorrey.* Pacific Fisheries Exptl. 
Station. 

9:45 1063. Lactein, a protein required for 
growth of a lactobacillus. Witt1am L. WIL- 
LIAMS AND J. E. Grapy.* Lederle Labs. Div., 
American Cyanamid Co. 

10:00 722. Further studies on growth stim- 
ulatory factors in plasma for S. faecalis. 
ERLAND C. Gsessinc. New England Deaconess 
Hosp. 

10:15 986. Peptide stimulation of growth of 
lactic acid bacteria. RoBpert J. Sirny, FINN 
Wo p AND Dona.p L. Scuipt (intr. by V. G. 
HELLER). Oklahoma Agric. Exper. Station. 

10:30 685. Inhibitory effect of p-aspartic acid 
on growth of Neurospora crassa. James L. 
FarRLeEY (intr. by Marre Dye). Michigan 
State College. 

10:46 713. Studies on aminobutyric acids in 
Escherichia coli. SAMUEL FRIEDMAN (intr. by 
R. J. Buock). New York Med. College. 

11:00 682. Antibacterial action of peptides 
related to gramicidin S. Bernarp F. Er- 
LANGER AND LovuIsEe: GoopE (intr. by G. L. 
Foster). College of Physicians and Surgeons, 
Columbia Univ. 

11:15 899. Uridinediphosphate derivatives in 
Staphylococcus aureus treated with crystal 
violet or various antibiotics. James T. PARK 
(intr. by CaTHARINE S. Rose). Chemical 
Corps Biol. Labs., Camp Detrick. 

11:30 989. Further observations on the hy- 
droxylation of aniline by acid-fast bacteria. 
NaTHAN H. Sioane (intr. by B. L. Hutcu- 
INGS). Lederle Labs. Div., American Cyan- 
amid Co. 
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Ferritin: Inorganic Metabolism 
Tuurspay, 9:00 a.m.—Room 7 


Chairman: H. C. Hodge 


9:00 867. Relation of state of ferritin-iron 
to its biological activity. A. Mazur, S. Barz* 
AND EPHRAIM SHorR.* Cornell Univ. Med. 
College and New York Hosp. 

9:15 689. Stimulation of ferritin biosyn- 
thesis by iron. RicHarp A. FINEBERG* AND 
Davin M. GREENBERG. Univ. of California 
Med. School, Berkeley. 

9:30 1525. Jn vivo and in vitro incorporation 
of C*- leucine into ferritin. Ropert B. Lorr- 
FIELD (intr. by JosEpH C. Aus). Harvard Univ. 
(Nutrition) 

9:45 654. Anoxia and iron absorption in rat. 
Jack H. Davis anv C. A. JOHNSON (intr. by 
OuaF Bercerm). Univ. of Illinois College of 
Medicine. 

10:00 977. Effect of cations on incorporation 
of I'*! into protein of rat thyroid homogenates. 
Rospert L. SHERMAN AND ARTHUR W. WaASE 
(intr. by M. Joun Boyp). Hahnemann Med. 
College. 

10:16 873. Sodium and potassium complexes 
of adenosine triphosphate. Norton C. MEL- 
CHIOR (intr. by Harotp Tarver). Grad. 
School and Stritch School of Medicine, Loyola 
Univ. 

10:30 1025. Effect of a low sodium diet on 

- excretion of sodium and potassium in human 
parotid saliva. Nrets A. THorRN, J@RN HEss 
THAYSEN AND IrvinG L. ScHwartz (intr. by 
Dominic D. Dziewr1aTKowsk1). Hosp. of 
Rockefeller Inst. for Med. Research. 

10:46 1011. Nature of sodium in bone. WIL- 
LIAM R. Stout (intr. by HARoLD CARPENTER 
HopceE). Univ. of Rochester School of Medicine. 

11:00 994. Studies of chondroitin sulfate in 
relation to mechanism of calcification. AL- 
BERT EDWARD SOBEL AND MARTIN BuRGER.* 
Jewish Hosp. of Brooklyn. 

11:15 1050. Ionic exchange and recrystalliza- 
tion ofebone mineral in vitro. Joann H. WEIKEL, 
Jr. (intr. by W. F. Neuman). Univ. of Ro- 
chester School of Medicine. 

11:30 816. Distribution of yttrium admin- 
istered by various routes. GRANVIL C. KyKEr, 
Epear A. Cress* anp G. I. GLEAson.* Oak 
Ridge Inst. of Nuclear Studies and Abbott Labs. 

11:45 868. Fixation of selenium in dog leuko- 
cytes. KennEtTH P. McConne.tu. VA Hosp., 
Louisville, Ky. 
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Carbohydrate Metabolism—II 
Tuurspay, 1:15 p.m—Room B 


Chairman: H. G. Wood 
1:15 712. Acetyl carnitine as an acetyl donor. 
S. FrrepMan, P. K. BHATTACHARYYA AND 
G. S. FRAENKEL (intr. by H. E. Carrer). 
Univ. of Illinois. 

1045. Cleavage of isocrotonyl CoA. 
Sauin J. WAKIL (intr. by THomas P. SINGER). 
Univ. of Wisconsin. 

807. Enzymatic synthesis of a-aceto- 
lactate from pyruvate. YuTAKA KoBAyYASHI* 
AND GEORGE KA.tnitsky. State Univ. of Iowa. 

636. A lipoic acid-mediated synthesis of 
acetoin from acetyl phosphate (AcPQ,) by 
E. coli. C. H. Cutn* anv I. C. Gunsatus. 
Univ. of Illinois. 

829. Synthesis of acetate from formate 
and carbon dioxide. K. E. Lentz (intr. by 
H. G. Woop). Western Reserve Univ. Med. 

School. 

2:30 860. Jn vivo incorporation of C“O: from 
bicarbonate during the development of the 
chick. LAWRENCE M. MarsHa.i, Luoyp H. 
NEWMAN,* KENNETH O. DONALDSON* AND 
MustTapHan M. Kuan.* Howard Univ. College 
of Medicine. 

1024. COs 
T.. T. Tonen* 
Univ. of Chicago. 
3:00 751. Mechanism of the enzymatic de- 

carboxylation of malonic acid. Osamu Hayat- 

sH1. Washington Univ. School of Medicine, 

St. Louis. 

3:16 1043. Pyruvate inhibition of acetate 
oxidation by heart-muscle mitochondria and 
release of inhibition by malate. R. W. Von 
Korrr anp E. H. Macpuersoun (intr. by 
Cyrus P. Barnum). Univ. of Minnesota. 

1017. Oxidative decarboxylation of lac- 
tate by cell-free extracts of Mycobacterium 
phlei. Witi1aM B. Sutton (intr. by G. H. A. 
CiowsEs). Eli Lilly and Co. 

894. Factors affecting the exchange of 
formate with pyruvate-carboxyl by the phos- 
phoroclastic reaction. G. Davin Nove ttt, 


1:30 


1:45 


2:00 


2:15 


fixation into oxalacetate. 
AND BrirRGIT VENNESLAND. 


2:46 


3:30 


3:45 


Howarp Gest AND LesTeR O. KRAmMPITz. 
Western Reserve Univ. School of Medicine. 


Amino Acids and Peptides—Metabolism 
Tuurspay, 1:15 p.m.—Room C 


Chairman: P. P. Cohen 


1021. Chromatographic investigation of 
the free and bound amino acids of animal 
tissues. Harris H. Tauuan (intr. by Sran- 
FORD Moore). Rockefeller Inst. for Med. 

Research. 

1:30 930. Studies of free amino acids. EUGENE 
RoBERTS AND IRENE PosNER LowE.* Wash- 
ington Univ. School of Medicine. 

1076. Effect of ethionine on the concen- 
trations of free amino acids in the rat. CHUNG 
Wu (intr. by MarscHette H. Power). 
Mayo Fndn. 

756. Kinetic studies of amino acid trans- 
port into cells. ErtcH Hernz (intr. by Hatvor 
N. CurIsTENSEN). Tufts College Med. School. 

1062. Biosynthesis of glutamyl peptides 
from glutamine by a transfer reaction. Wi1- 
LIAM J. WILLIAMS AND Curtis B. THORNE 
(intr. by Cart R. Brewer). Biological Labs., 
Chemical Corps, Camp Detrick. 

1013. Brain thioesterase and glutamine 

synthesis. Harotp J. Strecker. New York 
State Psychiatric Inst. 
2:45 951. Synthesis and enzymatic studies cf 
thioesters of glutamic acid and glutathione. 
Howarp Sacus (intr. by H. Waetscu). Ne » 
York State Psychiatric Inst. 

849. Role of glutamine in the synthes s 
of arginine by Lactobacillus arabinosus. Car. 
M. Lyman, Rosert L. Ory* anp Dona.» 

W. Hoop.* Texas Agric. Exper. Station. 

3:15 834. Studies on the specificity and mec! - 
anism of the glutamine synthesis syster.. 
Leon LeviInTtow* AND ALTON MetsTER. Na ’. 
Insts. of Health. 

1049. Studies on the mechanism of t ¢ 
enzymatic synthesis of y-glutamyleystein >. 
GEORGE C. WEBSTER AND J. E. VARNER (int ". 


1:15 


1:46 


2:00 


2:15 


2:30 


3:00 


3:30 








1:3 


1:4 


2:06 


2:16 


2:30 


py Se 


2:45 


—_ ee 


~~ 


3:00 


SUC as 


3:15 


3:30 
as 
la: 
D. 
Lo 


8:45 


gel 


(in 
Chi 














March 1954 


by James Bonner). California Inst. of Tech- 


nology. 


Cytochemistry 
TuHourspay, 1:15 p.m.—Room D 


Chairman: W. C. Schneider 


1:15 945. Studies on the desoxyribonucleo- 
proteins of the nuclei of rat liver cells. JEAN 
RoTHERHAM,* J. LoGAN IRvIN AND ELINOR 
Moore Irvin. Univ. of North Carolina School 
of Medicine. 

1:30 674. Incorporation of glycine-2-C™ into 
acid-soluble nucleotide purines. Mary Ep- 
MONDS* AND G. A. LEPAGE. Univ. of Wis- 
consin. 

1:45 984. In vitro synthesis of some phos- 
phorus fractions in rat liver particulate 
matter. S. A. Sincau, V. P. SyDENSTRICKER,* 
Juu1ra M. Litrtesoun* anp Patricia M. 
Marruews.* Med. College of Georgia. 

2:00 669. Gel formation by cell nuclei iso- 

lated by improved procedures. ALEXANDER L. 

Dounce, KENNETH J. Monty* AaNp SIDNEY 

Pate.* Univ. of Rochester School of Medicine. 
589. Chemistry of thymus nucleoprotein. 

Boupan Baxkay (intr. by T. F. Lavine). 

Inst. for Cancer Research and Lankenau Hosp. 
Research Inst. 

2:30 941. Intracellular distribution of hepatic 
arginase and its solubilization by divalent 
cations. Otro RosENTHAL, BETTY GOTTLIEB* 
AND JOHN Gorry.* Univ. of Pennsylvania 
School of Medicine. 

2:45 1068. ATP-ase and its activation by 
DNP in mitochondria prepared in sucrose. 
Ropert F. Witter anp Mary A. CorTtTone.* 
Univ. of Rochester School of Medicine. 

3:00 511. Succinoxidase activity of liver 
mitochondria as it is affected by structural 
disruptions and media of different osmotic 
pressures. Davip B. Ty.er. Univ. of Puerto 
Rico School of Medicine. (Physiol.) 

3:16 629. Effect of desoxymononucleotides on 
respiration in liver mitochondria. CHARLEs E. 
Carter. Yale Univ. School of Medicine. 

3:30 652. Certain citric acid cycle enzymes 
associated with a lipoprotein fraction from 
large cytoplasmic granules. R. Duncan 
DaLLAM* AND JOHN FULLER Taytor. Univ. of 
Louisville School of Medicine. 

3:46 783. Distribution of a particulate anti- 
gen in normal, x-irradiated, immunized or 
splenectomized rabbits. Josepn S. INGRAHAM 
(intr. by James W. Movutper). Univ. of 
Chicago. 


2:16 
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Lipid Metabolism 
TuHurspay, 1:15 p.m.—Room E 


Chairman: H. J. Deuel, Jr. 


1:15 985. Surface phenomena of fats for 
parenteral nutrition. W. S. SINGLETON AND 
Rots R. BeNneEnrITo (intr. by A.M. ALTscHUL). 
Southern Regional Research Lab., New Orleans. 

1:30 1557. Composition of lymph lipids in 
rats fed fat digestion products. H. H. Ret- 
LER,* J. H. Benepict,* F. H. Mattson AND 
L. W. Becx.* Procter and Gamble Co. (Nu- 
trition) 

1:45 623. Chylomicrons and absorption of 
labeled fatty acid. W. W. Burr, Jr.,* Caro- 
LYN DUNKELBERG* AND HERBERT C. TipD- 
WELL. Southwestern Med. School. 

2:00 655. Influence of fasting on lipide dis- 
tribution in tissues and plasma in the rat. 
Joun P. Davison* AND Henry C. EcksteEIn. 
Univ. of Michigan. 

2:15 316. Depression of hepatic lipogenesis 
from acetate-1-C™ in rats exposed to cold. 
E. J. Masoro AND ArTHUR I. CoHEN (intr. by 
ATTILIO CANZANELLI). Tufts College Med. 
School. (Physiol.) 

2:30 996. Lipides of the brain during early 
development in the rat. WARREN M. Sperry. 
New York State Psychiatric Inst. and College 
of Physicians and Surgeons. 

2:45 767. On the identity of phytomonic and 
lactobacillic acid and the microbiological 
activity of cyclopropane fatty acids. KLaus 
HorMANN, CHARLES PANos* AND FRED 
Tavusia.* Univ. of Pittsburgh School of Medi- 
cine. 

3:00 662. Seasonal changes in composition 
of the lizard liver. HerBert C. DESSAUER 
(intr. by CHEesterR J. FARMER). Louisiana 
State Univ. Med. School. 


Microorganisms—Metabolism I 
TuHurspay, 1:15 p.m.—Room F 


Chairman: 8. W. Fox 


1:15 833. Manganese and the proteolytic 
activity of spore extracts of Bacillus meg- 
aterium in relation to germination. H. S. 
LEVINSON* AND M. G. Sevaa. Univ. of Penn- 
sylvania School of Medicine and Pioneering 
Research Labs., U. S. Army Quartermaster 

Corps, Philadelphia. 

590. Incorporation of p-fluorophenyl- 
alanine into Lactobacillus arabinosus. RoBERT 
S. Baxer,* JoserH E. JoHNSON* AND SIDNEY 
W. Fox. Iowa State College. 


1:30 








578 


808. Protein turnover in _ bacteria. 
ArtHurR L. Kocn anp H. Ricuarp Levy 
(intr. by Tuomas B. CooLipGE). Argonne 
Natl. Lab., Lemont, Ill., and Univ. of Chicago. 
2:00 592. Synthesis of PNA and DNA in 

E. coli. M. Earu Bats anp Cyntuta THOMP- 

son Larx.* Sloan-Kettering Inst. for Cancer 

Research. 

2:15 612. Nucleic acid metabolism in starving 
lysogenic bacteria. ERNEsT BorREK, ANN 
Ryan* AND JoycE RockENBACcH.* VA Hosp., 
Brooklyn, and State Univ. of New York. 

642. Enzymatic adaptation by a thy- 
mine-requiring mutant of EZ. coli. Seymour S. 
CoHEN AND Hazeu D. Barner.* Children’s 
Hosp. of Philadelphia and Univ. of Pennsyl- 
vania School of Medicine. 

789. Effects of amino acids on enzyme 
activities of strict anaerobes (Cl. sporogenes). 
Rose M. JoHNsTONE* AND J. H. QUASTEL. 
Montreal General Hosp. 

721. Significance of the tricarboxylic 
acid cycle in Escherichia coli. CHARLES GIL- 
VARG* AND BERNARD D. Davis. Cornell Univ. 
Med. College. 

659. Succinate decarboxylation systems 
in Propionibacterium and Veillonella. E. A. 

De.LwicueE,* E. F. PHares* ann S. F. Carson. 

Cornell Univ. and Oak Ridge Natl. Lab. 

3:30 604. Itaconic acid biosynthesis. RonALD 

BENTLEY (intr. by G. E. PERLMANN). Grad. 

School of Public Health, Univ. of Pittsburgh. 


1:46 


2:30 


2:46 


3:00 


3.15 


Radiation Effects 


Tuurspay, 1:15 p.m—Room 7 


Chairman: A. Hollaender 


818. Retention and distribution of radio- 
active colloids. A new technique for tissue 
disintegration and counting. T. H. Laur, 
G. I. GLEAson, R. Ouson anv D. L. TABERN 
(intr. by D. W. MacCorquopaLe). Abbott 

Labs. 

1:30 1048. Tumor growth and x-irradiation 
on the incorporation of adenine-8-C™. JAMEs 


1:15 
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LeoneG Way,* H. GEorGE MANDEL AND Pau. 

K. Situ. George Washington Univ. School of 

Medicine. 

1:46 601. Effect of x-irradiation upon the 
incorporation of adenine-4,6-C™ in mice. 
Epwarp L. Bennett, Lota KELLY AND 

BARBARA KRUECKEL (intr. by MELVIN CAL- 

vin). Univ. of California, Berkeley. 

644. Acetate utilization and fatty acid 
synthesis in intact normal and x-irradiated 
rats. JoHN G. CoNIGLIO AND GRANVILLE W. 
Hupson (intr. by C. S. Rospinson). Vander- 
bilt Univ. School of Medicine. 

668. Effect of total body x-irradiation 
upon the activities of neutral and acid desoxy- 
ribonucleases (DN Aases) in liver and spleen. 
Cart D. Doveuass,* Vias M. Fetuas,* I. 
MESCHEN* AND Paut L. Day. Univ. of Ar- 
kansas School of Medicine. 

2:30 804. Effect of competitive inhibitors on 
the inactivation of p-amino acid oxidase by 

Brookhaven 


2:00 


2:16 


x-rays. J. Raymonp KLEIN. 
Natl. Lab. 
2:45 726. The course of development of the 


serum lipoprotein derangement resulting from 

x-irradiation of the dog. Witu1am H. Go.p- 

WATER AND CEcIL ENTENMAN (intr. by Pau. 

Srumpr). U.S. Naval Radiological Defense Lab. 
3:00 878. Quantitative relationship between 
plasma lipoproteins and local radiation injury 
in rabbits. LAWRENCE J. MILCH AND ROBERT 
F. Repmonp (intr. by Harry G. ALBAUM). 
USAF School of Aviation Medicine. 

686. Fenton’s reagent as radiomimetic 
agent, using alginic acid as model. RoBERT 
N. Fernstern. USAF Radiation Lab. and 
Univ. of Chicago. 


3:16 


Symposium: Frontiers in Biochemistry 
THurspay, 8:00 p.mM.—HotTEL AMBASSADOR 
Chairman: D. W. Wilson 
Participants: Fritz . LipMANN, Massachusetts 
General Hosp. and Harvard Med. School, Boston; 
Hans A. Kress, Sheffield Univ., Sheffield, Eng- 

land 





Biochemistry Society Business Meeting 


THURSDAY, 4:30 p.M.—CONVENTION HALL, Room B 





Biochemistry-Nutrition Smoker 


TuHurspDAY, 9:30 p.m@— Hore, AMBASSADOR, LOUNGE 
Tickets available at the ticket desk, Convention Hall 
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FRIDAY MORNING, APRIL 16 


Friday Morning, April 16, 9:00 a.m. 


An asterisk * following an author’s name indicates ‘by invitation’ 
For complete institutional connection and address, see abstract, Part I 


Oxidative Phesphorylation 
Fripay, 9:00 a.m.—Room B 


Chairman: F. E. Hunter, Jr. 


9:00 1052. Effect of pentachlorophenol on 
snail metabolism. Evcene C. WerINBACH 
(intr. by Les~trE HELLERMAN). Natl. Insts. 
of Health. 

9:16 805. Uncoupled oxidative phosphoryla- 
tion associated with essential unsaturated 
fatty acid deficiency in rats. PETER D. KLE1N* 
AND RautpH M. Jounson. Detroit Inst. of 
Cancer Research and Wayne Univ. College of 
Medicine. 

9:30 606. Oxidative phosphorylation in mi- 
tochondria from skeletal muscle. MAGDALENA 
BERGER AND JOHN W. Haran (intr. by L. J. 
Tepiy). Univ. of Wisconsin Med. School. 

9:46 913. Some in vitro effects of adrenal 
steroids on thymus mitochondria. RicHarp L. 
PotTeR (intr. by JosepH P. CHANDLER). 
Univ. of Michigan. 

10:00 633. The steady-state of reduced pyri- 
dine nucleotides in phosphorylating rat liver 
mitochondria. Britton CHANCE AND G. R. 
Wiurams.* Univ. of Pennsylvania. 

10:16 776. Inactivation of oxidative and 
phosphorylative systems in mitochondria by 
preincubation with phosphate and other ions. 
F. Epmunp HunTER, JR. AND LILLIAN Forp.* 
Washington Univ. School of Medicine. 

10:30 345. Further studies on stimulation of 
aerobic phosphorylation by 2,4-dinitrophenol 
with phospho-enolpyruvate formation. Hans 
W. Nevupere* anp Gitpert H. Mupce. 
Columbia Univ. College of Physicians and 
Surgeons. (Physiol.) 

10:46 914. Some in vivo and in vitro reactions 
of acid-soluble nucleotides. V. R. Porter, 
E. Hersert,* Y. Taxaai,* P. SreKevirz* 
AND A. Brumm.* Univ. of Wisconsin. 

11:00 981. Sites of intramitochondria phos- 
phorylation. Pxiuip Siexevitz (intr. by 
James A. MILLER). Univ. of Wisconsin. 

11:16 615. Phosphate esterification, phos- 
phate transfer and electron transport. P. D. 


Boyer, W. H. Harrison,* A. B. Fatcone* 
AND J. G. GANDER.* Univ. of Minnesota. 
11:30 720. The mechanism of succinyl co- 
enzyme A-linked phosphorylation. Davin M. 
Gipson (intr. by W. H. McSuan). Univ. 
of Wisconsin. : 

11:45 952. Coenzyme of the succinyl co- 
enzyme A-linked phosphorylation system. 
D. R. Sanapi AND PApMASINI AYENGAR.* 
Univ. of Wisconsin. 


Protein Synthesis 
Fripay, 9:00 a.m.—Room C 


Chairman: L. L. Miller 


9:00 919. Protein synthesis in multiple 
myeloma. Frank W. PuTNAM AND SARAH 
Harpy.* Univ. of Chicago. 

9:15 754. Synthesis of aldolase and phos- 
phorylase in the rabbit. Murray HermBerc* 
AND SipNEY F. Veuicx. Washington Univ. 
School of Medicine. 

9:30 663. Ribonuclease synthesis by mouse 
pancreas slices in vitro. SHERMAN R. Dicx- 
MAN AND Rita Kropr.* Univ. of Utah College 
of Medicine. 

9:46 732. Time required for serum protein 
synthesis. HowarpD GREEN* AND H.S. ANKER. 
Univ. of Chicago. 

10:00 692. Serum proteins of choline-defi- 
cient rats—effect of an L-cystine supple- 
ment. Marie A. FiscHer (intr. by R. H. 
McCoy). Univ. of Pittsburgh School of Medi- 
cine. : 

10:15 573. Effect of carbohydrates on the 
metabolic nitrogen pool. ANTHoNy A. AL- 
BANESE, AURORA BELMONT,* LovuIsE OrTOo,* 
RosEMARIE D1LALLto* anp JoAN Rossy.* 
St. Luke’s Hosp., New York City. 

10:30 825. Effect of cortisone on protein 
synthesis in the rat. AUBREY W. LAWRENCE* 
AND RoBerRT MacVicar. Oklahoma Agric. 
Exper. Station. 

10:45 795. Anaerobic incorporation of C- 
amino acids into protein in cell-free liver 








580 


preparations. ELizaBETH B. KELLER* AND 

Pau C. Zamecnik. Harvard Univ. and Mass. 
General Hosp. 

11:00 710. Effects of steroid hormones upon 
the incorporation of glycine-1-C™ into tissue 
proteins. Epwarp H. FrreEpEN AND Morton 
R. Lasy.* Tufts College Med. School. 

11:15 791. Stimulation by 2,4-dinitrophenol, 
3,4-dihydroxyphenylalanine, and homogen- 
tisic acid, of uptake of radioactivity from 
pL-tyrosine-2-C“ by rat liver proteins in 
vitro. Henry Kamin, Mitprep A. Koon* 
AND Puitip HanpierR. VA Hosp. and Duke 
Univ. School of Medicine. 

11:30 597. Protein and amino acid require- 
ments of a crustacean, Oniscus asellus. E. 
BEERSTECHER, JR., J. Cornyn,* L. Carpo* 
AND C. VoLKMANN.* Univ. of Texas School of 
Dentistry. 


Purine Metabolism 


Fripay, 9:00 a.m.—Room D 


Chairman: D. W. Wilson 


9:00 964. Effects of methionine and ethi- 
onine on the purine metabolism of bakers’ 
yeast. GERHARD Scumipt, Krikor Seray- 
DARIAN,* LOWELL M. GREENBAUM* ANp 8. J. 
THANNHAUSER. Tufts College Med. School. 

9:15 570. Biosynthesis of guanine from 
adenine compounds in soluble extracts of 
bone marrow. RicHARD ABRAMS AND MARIAN 
BENTLEY.* Montefiore Hosp. Inst. of Research. 

9:30 734. On the transformylation cofactor 
and the mechanism of activation of formate. 
G. RoBert GREENBERG. Western Reserve Univ. 
Med. School. 

9:45 693. Incorporation of radioactive for- 
mate into inosinic acid by fractions of pigeon 
liver extract. JoeL G. Fuaxs,* Junes A. 
GLADNER* AND JOHN M. BucHaNnan. Mas- 
sachusetts Inst. of Technology. 

10:00 880. Influence of 2,4-dinitrophenol on 
the utilization of 4-amino-5-imidazolecarbox- 
amide in vitro. ZELMA MILER. Children’s Med. 
Center and Harvard Med. School. 

10:16 1649. Accumulation of a new pentose- 
containing imidazole compound by a purine- 
requiring mutant of Escherichia coli. SAMUEL 
H. Love anv Josepu 8. Gots (intr. by Stuart 


Mupp). Univ. of Pennsylvania School of 
Medicine. (Immunol.) 
10:30 725. Glycine ribotide precursors of 


inosinic acid. D. A. GoLDTHWAIT AND R. A. 
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Peasopy (intr. by MerToN F. Utter). Wesi- 

ern Reserve Univ. Med. School. 

10:45 920. Isolation of an intermediate in 
xanthine decomposition by Clostridium cylin- 
drosporum. JEssE C. RABINOWITZ AND W. FE. 
Pricer, Jr. (intr. by E. R. Sraprman). 
Natl. Insts. of Health. 

11:00 998. Uric acid synthesis in the non- 
gouty and gouty human. E. L. SpruMan (intr. 
by Louis PILLEMER). Western Reserve Univ. 
Med. School. 

11:16 627. Study of the enzymatic breakdown 
of uric acid. E. 8. CANELLAKIS* AND PHILIP 
P. Cowen. Univ. of Wisconsin. 

11:30 625. Evidence that urinary~ allantoin 

in the human is not derived from body uric 

acid. JAMEs A. Buzarp, CHARLES BISHOP AND 

Joun H. Tausort (intr. by Witson D. Lanea- 

LEY). Univ. of Buffalo School of Medicine. 























Vitamins—Chemistry and Metabolism 





Fripay, 9:00 a.m.—Room E 






Chairman: C. A. Elvehjem 


9:00 1016. The differential estimation of 
ascorbic acid and reductone. M. X. SULLIVAN, 
NicHoLas M. MazaRELLA* AND C. Y. LExE.* 
Georgetown Univ. 

9:16 665. Influence of homocysteine on the 
conversion of folic acid (PGA) to folinic acid 
(FA—SF). V. M. Docror, B. L. Rein, J. R. 
Coucn AnD J. B. TRUNNELL (intr. by JorGE 
AwapaRa). A. and M. College of Texas and 
M. D. Anderson Hosp. for Cancer Research. 

9:30 953. Microbiological studies on the 
functions of citrovorum factor and vitamin ]}.. 
H. E. Sauseruicu. Alabama Polytechnic Inst. 

9:45 1718. Folic acid and citrovorum factor 
excretion on a supplemented weighed dict. 
RoBeRTA BLEILER* AND HELEN T. Parsons. 
Univ. of Wisconsin. 

10:00 1033. Purification and characterization 
of folic acid-like substances (FS) from humin 
blood. E. Uspin (intr. by G. Tornnies). 
Inst. for Cancer Research and Lankenau Ho:p. 
Research Inst. 

10:15 755. Ion-exchange chromatography of 
pteroylglutamic acid and related compoun:'s. 
M. R. Hernricn (intr. by VIRGINIA 0. 
Dewey). Amherst College. 

10:30 877. Spectra and ionization constai ts 
of pyridoxal and related compounds. Davin £. 
METzLER* AND Esmonp E. Sneuu. Univ. of 
Texas and Iowa State College. 

10:45 742. Synthesis and metabolism of D- 
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riboflavin-2-C", Epwarp E. Ha.ey* aAnp 
Joun P. Lampooy. Univ. of Rochester School 
of Medicine. 

11:00 909. Biosynthesis of the aromatic and 
ribity] portions of riboflavin. G. W. E. Puaut 
AND Parricia L. Bropere.* Univ. of Wis- 
consin. 

11:15 915. Determination of the pyridone 
metabolite of niacin. J. M. Price (intr. by 
E. C. Miner). Univ. of Wisconsin Med. 
School. 


Microorganisms—Metabolism II 
Fripay, 9:00 a.m.—Room F 


Chairman: L. O. Krampitz 


9:00 1028. Inhibitors of the conversion of 
histidine to glutamic acid by extracts of 
Pseudomonas fluorescens. OSCAR TOUSTER AND 
K. F. Irscuner.* Vanderbilt Univ. School of 
Medicine. 

9:15 587. Aldolase in Trichomonas vaginalis. 
Harry D. BarrnstEIn. Natl. Insts. of Health. 

9:30 762. Lactic dehydrogenase and glycoly- 
sis in various microorganisms. Ropert L. 
Hitt anv R. C. Mitts (intr. by D. J. Mut- 
FORD). Univ. of Kansas. 

9:45 1041. Mechanism of action of fluoride 
on Propionibacterium pentosaceum. WESLEY 
A. VoLK (intr. by SrerHan Lupewia@). Univ. 
of Virginia School of Medicine. 

10:00 748. Further studies on glycerol oxida- 
tion in Acetobacter suboxydans. JENS G. 
Havuce,* Tsoo E. Kina anp Vernon H. 
CHELDELIN. Oregon State College. 

10:18 774. Studies on the metabolism of 1,2- 
propanediol-l-phosphate in yeast. C. G. 
Huaatns AND O. NEAL MILLER (intr. by ALAN 

C.G.Wuite). Tulane Univ. School of Medicine. 

938. Hydrolysis of N-acetyl-p-gluco- 

samine by extracts of Escherichia coli. Sauu 

Roseman. Univ. of Michigan and Univ. of 


Chicago. 
10:45 603. Factors influencing cellulose diges- 
tion by rumen microorganisms in vitro. 


ORVILLE G. BENTLEY,* RONALD R. JoHNSON* 
AND Atvin L. Moxon. Ohio Agric. Exper. 
Station. 

1:00 845. Use of hydra for the study of 
growth and differentiation. W. F. Loomis. 
Loomis Lab., Greenwich, Conn. 
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581 
Steroids—Methods 


Fripay, 9:00 a.m.—Room 7 


Chairman: T. F. Gallagher 


9:00 842. A method for the extraction of 
steroids from blood. M. E. LomsBarpo, P. B. 
Hupson, P. H. Mann anno A. MITTELMAN 
(intr. by L. R. Cerecepo). Inst. of Cancer 
Research and College of Physicians and Sur- 
geons. 

9:15 1660. Determination of desoxycholic 
acid and cholic acid. E. H. Mosspacu,* H. J. 
Ka.insky,* E. HALPERN* AND F. E. KENDALL. 
Goldwater Memorial Hosp. and Columbia Univ. 
(Immunol.) : 

9:30 588. Estimation of urinary neutral 
acylable lipides. Brnty Baceetr,* Lewis L. 
ENGEL AND Linpa Freupine.* C. P. Hunt- 
ington Memorial Hosp. and Harvard Med. 
School. 

9:45 832. Estimation of dehydroisoandro- 
sterone with thiophene. Victor E. LEVINE 
AND ALBERT H. Tao.* Creighton Univ. School 
of Medicine. 

10:00 1552. Identification and isolation of 
dehydroisoandrosterone from human periph- 
eral plasma. JoHN E. PLAGER AND CLAUDE 
J. M1GEOoN (intr. by Leo T. SaAMuELs). Univ. 
of Utah College of Medicine. (Nutrition) 

10:16 1012. Hydrolysis of conjugated estro- 
gens in human pregnancy urine. RicHarp F. 
Straw* anp Puiuip A. Katzman. St. Louis 
Univ. School of Medicine. 

10:30 672. Evidence for an amino acid- 
steroid conjugate excreted in urine. CHARLES 
H. Eaves, Jr., Ropert L. Potiack anv J. 
STANTON KING, JR. (intr. by Joun L. Woop). 
Univ. of Tennessee. 

10:46 798. Four new urinary steroids. A. D. 
Kemp,* Davip K. Fuxusuima, Ivan I. SAua- 
MON,* ATTALLAH Kappas,* MADELEINE B. 
SToKEM,* FRIEDERIKE HERLING* AND T. F. 
GALLAGHER. Sloan-Kettering Inst. for Cancer 
Research. 

11:00 624. Isolation of excreted corticoster- 
oids in the guinea pig in late scurvy. SHLOMO 
Burstei1n,* Raupo I. DorRFMAN AND Et M. 
NavEL.* Worcester Fndn. for Exptl. Biology 
and Natl. Insts. of Health. 

11:16 613. Adrenocortical activity of 
halo derivatives of cortisone and hydro- 
cortisone. A. BorMAN AND F. M. SINGER 
(intr. by J. Frrep). Squibb Inst. for Med. 
Research. 
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Protein Purification and Properties 
Fripay, 12:30 p.m.—Room C 


Chairman: F. R. Gurd 


Isolation from normal human 
plasma of a2-glycoproteins with low molecular 
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Porphyrins and Hemins 
Fripay, 12:30 p.m.—Room B 
Chairman: D. L. Drabkin 12:30 963. 
12:30 847. Separation of biologically impor- 


tant porphyrins by paper chromatography. 
Joun Lucas, Georce L. VASSILAROS AND 
Lucy Perraitis (intr. by A. C. Kuyper). 
Univ. of Detroit. 

12:45 1022. Sedormid-induced porphyria in 
chick embryos. ELtten L. TatmMan, ARTHUR 
W. Frisco AnD Ropert A. ALpRIcH (intr. by 
Witsert R. Topp). Univ. of Oregon Med. 
School. 

1:00 1047. A Waldenstrém uroporphyrin, 
mainly type I isomer, indistinguishable from 
uroporphyrin III by Falk-Benson chroma- 
tography. C. J. Watson AND MARIE Bera.* 
Univ. of Minnesota Hosp. 

1:15 886. A new iron-containing tetrapyr- 
role. MARTIN Morrison* AND ELMER SroTz. 
Univ. of Rochester School of Medicine. 

1:30 723. A new spectrophotometer for use 
with volumes of 0.01-5 ml. Davip GLick AND 
FREDERICK Brecu.* Univ. of Minnesota, and 
Jarrell-Ash Co., Newtonville, Mass. 

1:46 968. Studies of porphyrin and heme 
synthesis. SamuEL Scuwartz. Univ. of Min- 
nesola. 

2:00 729. Direct evidence for iron insertion 
into protoporphyrin to form heme. S. Gra- 
nick. Rockefeller Inst. for Med. Research. 

2:16 927. Studies on the biosynthesis of 
hemin in soy bean root nodules. Jonas E. 
RicHMoND* AND Kurt Satomon. Univ. of 
Rochester School of Medicine. 

2:30 859. In vivo and in vitro labeling of 
cytochrome c with glycine-2-C™, Junian B. 
Marsu* ann Davin L. DraBkin. Grad. School 
of Medicine, Univ. of Pennsylvania. 


weights. Karu Scumip (intr. by J. T. Epsa1). 
Mass. General Hosp. and Harvard Med. School. 
12:45 929. Electrophoresis of the serum 
thyroxine-binding protein at pH 4.5. JAcos 
Rossins,* Mary L. PETERMANN AND J. E. 


Rauu.* Sloan-Kettering Inst. for Cancer 
Research. 
1:00 340. Polarography of material, iso- 


lated from plasma, which produces only a 
single wave in trivalent cobalt buffer. Orto H. 
MU.LieR AND Mary JANE Extwoop.* State 
Univ. of New York College of Medicine, Syra- 
cuse. (Physiol.) 

1:15 906. Chromatography of serum on 
cellulose ion exchangers. ELBERT A. Peter- 
son* AND HERBERT A. Soser. Nail. Insts. of 
Health. 

1:30 784. Use of ion exchange resins for the 
purification of antibodies. H. C. IsuikeR anp 
P. H. Srrauss (intr. by R. M. Ferry). 
Harvard Univ. 

1:46 205. Comparative studies on the chem- 


istry and structure of the collagen class of § 


proteins. JEROME Gross (intr. by WALTER 
BavER). Massachusetts General Hosp., Harvard 
Med. School and Massachusetts Inst. of Tech- 
nology. (Physiol.) 

2:00 883. Role of the relaxation factor in 
determining the extractibility of myosin. 
W. F. H. M. Mommaerrts anp Cart H. Mit- 
LER.* Western Reserve Univ. Med. School. 

2:15 1030. Paper electrophoresis of Cyp”i- 
dina luciferin. F. I. Tsusr,* A. M. CHase* 
AND E. N. Harvey. Princeton Univ. 

2:30 1026. Electrophoretic distribution of 
polio virus antibody. Serce N. T1MASHE:f, 
J. G. Kirkwoop AND ARDEN W. Moyer (intr. 
by J. 8. Fruton). Yale Univ. and Lederle La’s. 

2:45 885. Electrophoretic analysis of mix- 
tures of human hemoglobins. Dempsie B. 
Morrison, Ricnarp P. T. Rupnicki* AND 
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L. W. Diaas.* Univ. of Tennessee and John 


Gaston Hosp. 

3:00 836. Homogeneity of crystalline beef 
myoglobin. U. J. Lewis (intr. by B. S. Scuwet- 
GERT). American Meat Inst. Fndn. and Univ. 
of Chicago. 

3:16 912. Fractionation of brain copper 
proteins. HUNTINGTON PoRTER* AND JORDI 
Foucu. Harvard Med. School and Massachusetts 
General and McLean Hosps. 


Vitamin Bi. 
Fripay, 12:30 p.m.—Room D 


Chairman: T. H. Jukes 


12:30 908. Characterization of pseudovita- 
min Biz pigments. J. J. Prirrner, D. G. 
Ca.kins* ano H. W. Dion.* Parke, Davis 
& Co. 

12:45 838. Effect of vitamin By2 on ribose 
formation in erythrocytes. Curum T. Line* 
AND Bacon F. Cuow. Jefferson Med. College 
and Johns Hopkins School of Hygiene and 
Public Health. 

1:00 898. Metabolic studies on EZ. coli 113-3. 
Leo J. Orrey* AND Louise J. DANIEL. Cornell 
Univ. 

1:16 671. Enzyme activation by vitamin Bie. 
Jacop W. DusBNorr AND ELIZABETH Bar- 
TRON.* California Inst. of Technology. 

1:30 614. Changes in coenzyme A concen- 
tration during vitamin B,2 deficiency. GEORGE 
E. Boxer, Cari E. SHonk,* EvizaBpetu W. 
GILFILLAN* AND Gtapys A. EMERSON.* 
Merck Inst. for Therapeutic Research. 

1:46 647. Observations on the vitamin Bi2- 
binding substance of egg yolk. J. R. Coucn, 
H. 8. Ener* anp ORLANDO OLcesE.* Texas A. 
and M. College System. 

2:00 879. Interaction among vitamin Bhi, 
materials with intrinsic factor activity and 
serum proteins. O. NEAL MILLER, WALTER G. 
UNGLAUB AND Grace A. GoLpsMITH (intr. by 
D. Battey Catvin). Tulane Univ. School of 
Medicine. 

2:16 1018. Absorption of vitamin Biz in 
individuals with a functioning gastric mucosa. 
Marian E, Swenpseip, Marvin GassTER* 
AND JAMES A. Hatstep.* Univ. of California 
and VA Center, Los Angeles. 

2:30 1059. Components of gastric mucosa 
extracts. Harry G. Wismenca,* Kurt G. 
Stern, Danie J. O’CoNNELL* AND KENNETH 


FRIDAY AFTERNOON, APRIL 16 


583 


W. THompson.* Organon, Orange, N. J. and 
Oss, Holland, and Brooklyn Polytechnic Inst. 


Pyrimidines; Viruses 
Fripay, 12:30 p.m.—Room E 


Chairman: W. M. Stanley 


12:30 691. Chromatographic detection of 
pyrimidine reduction products: microbiologi- 
cal application. R. M. Fink, R. E. Ciine* 
AND H. M. G. Kocu.* Univ. of California 
School of Medicine, Los ‘Angeles, and VA 
Hosp., Long Beach. 

12:45 690. Reductive pathway for pyrimidine 
metabolism in the rat. Kay Fink AND CHARLES 
McGavuGuHey.* Univ. of California School of 
Medicine, Los Angeles, and VA Hosp., Long 
Beach. 

1:00 837. Enzymatic studies on orotic acid 
metabolism. IrRvinc LIEBERMAN,* ARTHUR 
KorNBERG, ERNEsT S. Srmms* anv S. R. 
KornBERG.* Washington Univ. School of 
Medicine. 

1:15 646. “Studies on the biosynthesis of 
pyrimidines. Cecit Coorer* anv D. WriGcut 
Witson. Univ. of Pennsylvania School of 
Medicine. 

1:30 966. Pyrimidine biosynthesis from 
citrulline ureide carbon. Martin P. Scuut- 
MAN AND SHIRLEY J. BADGER (intr. by W. W. 
WESTERFELD). Syracuse Med. School. 

1:46 409. Metabolism of 2-C"-uracil. Ros- 
ERT J. Rutman,* A. CANTAROW AND K. E. 
Pascukis. Jefferson Med. College. (Physiol.) 

2:00 658. Relationship between TMV and a 
protein accompanying TMV infection. C. C. 
DELWICHE, P. NEWMARK AND W. N. Taka- 
HASHI (intr. by W. M. Srantey). Univ. of 
California, Berkeley. 

2:16 1042. A desoxynucleoprotein in bac- 
teriophage T4rt. E. Voxikin. Oak Ridge 
Natl. Lab. 

2:30 827. Metabolic studies of T2 bacteri- 
ophage-ghost infected EF. coli B. I. R. Len- 
MAN* AND RoGerR M. Herriotr. Johns Hop- 
kins School of Hygiene and Public Health. 

2:45 851. Physical and chemical characteri- 
zation of lambda virus. Roy Mackat,* Ray 
KoppreLMAN* AND E. A. Evans, Jr. Univ. of 
Chicago. 

3:00 1650. Effect of proflavine on bacteri- 
ophage synthesis. Lions, A. MANSON (intr. 
by Rosert F. Parker). Western Reserve Univ. 
School of Medicine. (Immunol.) 








584 
Steroids—Metabolism 
Fripay, 12:30 p.m.—Room F 
Chairman: E. A. Doisy 
12:30 865. Metabolic studies of carboxyl- 


labeled C1-desoxycholic acid. J. T. Mar- 
SCHINER,* Ropert Ricuter,* Wiiuram H. 
Evuiotr AnD E. A. Dorsy, Jr. St. Louis Univ. 
School of Medicine. 

12:45 785. Metabolism of cortisone, hydro- 
cortisone and other a-8 unsaturated steroids 
by a cell-free preparation of rat liver. K. J. 
IsSELBACHER AND G. ToMKINs (intr. by J. C. 
Keresztesy). Natl. Insts. of Health. 

1:00 639. Some products of in vitro incuba- 
tion of cortisone with rabbit liver slices. 
Date A. Cuark (intr. by Mark R. Everett). 
Univ. of Oklahoma School of Medicine, Univ. 
of Utah and Mayo Clinic. 

1:15 771. Jn vitro conversion of progesterone 
to pregnane-3a,20a-diol. Bensamin N. Hor- 
witt AND A. SeGatorr.* Tulane Univ. and 
Ochsner Med. Fndn. 

1:30 955. Metabolism of pregnane-118,17a, 
21-triol-3,20-dione (dihydro Compound F) 
and pregnane-3a, 118, 17a, 21-tetrol-20-one 
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(tetrahydro Compound F) in human subjects. 
KENNETH SAVARD AND SuzANNE H. Go .p- 
FADEN.* Worcester Fndn. for Exptl. Biology 

1:45 904. Conversion of estradiol-178 to 
estrone and of pregnenolone to progesterone 
by homogenates of human placental tissue. 
W.H. Pearman, Emity Cerceo* AND MILLI- 
cENT THomas.* Jefferson Med. College. 

2:00 1034. Metabolic studies of radioestrone. 
ALFRED J. VALCOURT* AND SIDNEY A. THAYER. 
St. Louis Univ. School of Medicine. 

2:15 887. Formation of a protein-bound 
metabolite of estradiol-16-C™ in a rat liver 
homogenate system. GERALD C. MUELLER AND 
Inse L. Rreceu.* Univ. of Wisconsin Med. 
School. 

2:30 1010. Reduction of radioactive estrone 
to estradiol by human feces. BENJAMIN F. 
StimMEL. Rees-Stealy Clinic Research Fndn. 

2:45 1075. Metabolism of testosterone by 
human tissues. H. H. Wotiz, H. M. Lemon 
AND A. VOULGAROPOULOS (intr. by JosEPH M. 
Looney). Boston Univ. School of Medicine. 

3:00 1020. Alpha and beta hydroxysteroid 
dehydrogenases. Paut TALALAY AND PHILIP 
I. Marcus (intr. by E. S. Guzman Baron). 
Univ. of Chicago. 


PAPERS READ BY TITLE 


572. Effect of ACTH, cortisone and salicylates 
on protein synthesis in man. ANTHONY A. 
ALBANESE, REGINALD A. Hiacons,* WILLIAM H. 
ARNOLD* AND D. Ranpatu Hays.* St. Luke’s 
Hosp., New York City. 

574. Biosynthesis of serine. NicHoLas ALEX- 
ANDER* AND Davip M. GREENBERG. Univ. of 
California, Berkeley. 

580. Equilibrium conditions in urine. JAMEs C. 
ANDREWS, RoBert L. GoLBy* ANpD IRL T. SELL.* 
Univ. of North Carolina School of Medicine. 

582. Effects of choline administration on in vitro 
oxidation of fatty acids by extrahepatic tissues. 
CamiLLo Artom. Bowman Gray School of 
Medicine. 

602. Rat growth response of egg yolks from hens 
fed antibiotics. OrviLLE G. BENTLEY (intr. by 
A. L. Moxon). Ohio Agric. Exper. Station. 

609. Red cell estronase system. Fritz BiscHorr 
AND CuHarR.Les L. Gray.* Santa Barbara Cottage 
Hosp. Research Inst. 

616. Enzymatic thiol-transacetylation. Roscor 
O. Brapy Anp E. R. Straptman. Natl. Naval 
Med. Center and Natl. Insts. of Health. 

621. Action of carboxypeptidase on horse fer- 


ritin. GEorGE F. BucHNEss* AND FELIX FRIED- 
BERG. Catholic Univ. of America and Howard 
Univ. Medical School. 

630. New cofactor required for palmitic acid 
oxidation by plant extracts. Pau, A. CAsTEL- 
FRANCO,* P. K. Stumpr, Resecca Conto- 
POULOU* AND THomas E. Humpureys.* Univ. 
of California, Berkeley. 

631. Changes in blood composition following 
total body x-irradiation in the rat. W. 0. 
CasTER* AND W. D. Armstrone. Univ. of 
Minnesota. 


638. Studies on nitrite reductase and nit‘ic § 


oxide reductase. C. W. Couna* ANp Victor A. 
Nassar. Johns Hopkins Med. School. 

649. The resolution of isomeric ribonucleoti«es 
by electrophoresis on paper. ARTHUR M. CRE: T- 
FIELD* AND FRANK WORTHINGTON ALLEN. U7.'0. 
of California School of Medicine, Berkeley. 

651. An alkali insoluble protein from cellu ar 
nuclei and cytoplasmic granules. R. Dun¢ 1N 
Daa (intr. by Joun FuLLER Taytor). UV? iv. 
of Louisville Med. School. 

656. Lipide studies in rats following whole b: dy 
x-irradiation. Joun P. Davison,* Caro Simi N- 
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son* AND W. E. Cornarzer. Univ. of North 
Dakota Med. School. 

681. The isolation from urine of ketonic metabo- 
lites of administered corticosterone. Lewis L. 
ENGEL, Prisci1LLA CARTER* AND MARJORIE J. 
Sprincer.* Mass. General Hosp. and Harvard 
Med. School. 

687. Triethylenephosphoramide (TEPA) in ma- 
lignant melanoma. JoHn B. Frextp. Univ. 
Southern California School of Medicine and Los 
Angeles County Hosp. 

697. A simple method for the preparation of 
total pure lipide extracts from brain. Jorp1 
FotcH, MARsorrE LeEs* anp G. H. SLoANE- 
SranLEY.* McLean Hosp. and Harvard Med. 
School. 

703. Anhydrocopolymerization of amino acids 
under the influence of hypothetically primitive 
terrestrial conditions. SipNey W. Fox aANnp 


Mavis MippLesrook.* Jowa Agric. Exper. 
Station. 
706. A heparin-like substance as a normal com- 


ponent of human blood. Leon Freeman, Hy- 
MAN ENGELBERG AND ANNE DUDLEY (intr. by 
W. Marx). So. Calif. Gland Co. Labs. and Straus 
Labs., Cedars of Lebanon Hosp. 

708. Arginase activity during amphibian meta- 
morphosis. EARL FRIEDEN AND JOHN C. DoL- 
PHIN (intr. by Kari Ditrrmer). Florida State 
Univ. 

716. Comparison of uropepsin and 17-keto- 
steroid excretion of adult males. JosEPHINE B. 
GARST AND JESSAMINE HILLIARD (intr. by 
Wenpve.i H. Grirrita). Univ. of California, 
Los Angeles. 

727. The effect of high vegetable fat diet on the 
oxidation of acetate-2-C™“ in the intact rat. 
EsTHER GoossEN* AND RutH OxeEy. Univ. of 
California, Berkeley. 

728. X-irradiation effects in bacteria. C. R. 
GoucuEerR,* D. A. WaLpMAN* AND W. Kocuo- 
LATY. Army Med. Research Lab., Fort Knox. 

730. Desoxyribonucleic acid as a_ reference 
standard in metabolic experiments. Doris E. 
Gray AND H. A. De.uvca (intr. by A. B. Maca.- 
LuM). Univ. of Western Ontario. 

733. Influence of dietary protein on tensile 
strength of rat abdominal wall. J. W. Green,* 
J. Perrer,* J. R. McCoy* anno J. B. ALLIson. 
Rutgers Univ. 

“38. Phosphoimidazole and _ phosphohistidine. 
Cart GusTaFsoN* AND THEODOR WAGNER- 

_Jaureaa. Chemical Corps. Med. Labs. 

“45. Mechanism of esterase action. PHILIP 
HANDLER AND BeverRLy B. Stewart.* Duke 
Univ. School of Medicine. 

746. Genesis of the anemia of renal insufficiency. 
JeRomME 8S. Harris, Gorpon D. STANLEY AND 
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R. FRANKLIN Poo.e, Jr. (intr. by HENnry 
Kamin). Duke Univ. School of Medicine. 

752. The steroid 11-8-hydroxylase. Mike Hay- 
ANO. Worcester Fndn. for Exptl. Biology. 

768. A sampling technique for determining 
sedimentation constants. GEorce H. HoceBoom 
AND Epwarp L. Kurr.* Natl. Insts. of Health. 

770. Yeast transaldolase. B. L. HoreckeR AND 
P. Z. Smyrniotis.* Nail. Insts. of Health. 

772. Methemoglobin reductase. F. M. Huen- 
NEKENS AND BEVERLY WEscortt GaBrio.* Univ. 
of Washington. 

777. Phosphorylation coupled with sulfite oxida- 
tion in liver mitochondria. F. Epymunp Hunter, 
JR. AND Lini1an Forp.* Washington Univ. 
Med. School. 

780. Glyconyl peptides and the Maillard reac- 
tion. MicHAEL JAcoBELLIS (intr. by Epwarp 
MuNTWYLER). State Univ. of New York Med. 
Center at Brooklyn. 

782. Oxidative deamination of amino acids by 
pyridoxal and metal salts. Mryosut Ikawa* AND 
Esmonp E. SNEutL. Univ. of Texas and the Clayton 
Fndn. for Research. 

786. Influence of alloxan diabetes on survival 
time of mice inoculated with Ehrlich’s mouse 
ascites carcinoma cells. Jo’ANN JEHL* AND 
Ravpu W. McKEE. Univ. of California School of 
Medicinc, Los Angeles. 

787. Studies on the mechanism of blood clotting. 
H. Jensen, E. J. Gray* anp E. H. ScHArFer, 
Jr.* Army Med. Research Lab. 

812. Inorganic tripolyphosphate and trimeta- 
phosphate in yeast. S. R. KornBere* anp 
ARTHUR KoRNBERG. Washington Univ. School 
of Medicine. 

823. Conversion of non-fluorescent porphyrin 
precursors to porphyrins. E. G. Larsen* anp 
J. M. Orten. Wayne Univ. College of Medicine. 

824. Specificity pattern and measurement of 
serum ali-esterase. B. Lavrn,* E. FARNSwortH* 
AND E. A. ZELLER. Northwestern Univ. Med. 
School. 

843. Removal of non-steroidal pigments of 
urinary extracts by absorption on charcoal. 
M. E. Lomsarpo, P. B. Hupson, T. Visceuutr 
AND A. MITTELMAN (intr. by L. R. CeEREcepDo). 
College of Physicians and Surgeons. 

846. Biosynthesis of nucleic acids in embryonic 
chick heart tissue cultures. K. H. Lu* anp 
T. Winnick. Univ. of Iowa. 

848. Growth studies of an histidineless mutant 
of E. coli B. DENISE Luzzatt (intr. by M. Earn 
Bats). Sloan-Kettering Inst. for Cancer Re- 
search. 

854. Incorporation of P® into the lipids, PNA 
and other protein-bound phosphorus fractions of 
normal and degenerating nerve. W. L. Macrer* 
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AND R. J. Rossiter. Univ. of Wesiern Ontario. 
869. Esterolytic activity of papain. CLARENCE 
McDonatp* anp A. K. Baus. Purdue Univ. 
874. Increased content of nucleic acid per 
nucleus in carcinoma 1025 of the mouse after 
treatment with triethylene melamine. RoBERT 
C. MELLoRs AND Kanematsu Sucrura.* Sloan- 

Kettering Inst. 

876. A bacterial method foi determining the di- 
gestibility of food and feed proteins. E. T. 
Mertz, S. 8S. RenNeERT* anp E. W. Co.e.* 
Purdue Univ. 

884. Effect of x-radiation on the absorption and 
distribution in the rat of a labeled lipid. Mar- 
GARET G. MOREHOUSE AND RONALD L. Searcy.* 
Univ. of Southern Calif. 

888. Functional status of single autotrans- 
planted kidneys in the dog. JoserH E. Murray,* 
STaNLEY LanG* AND BENJAMIN F. MILLER. 
Peter Bent Brigham Hosp. and Harvard Med. 
School. 

896. Nucleic acid content of cell fractions from 
adult and fetal human liver. P. 8S. OtmstTep* 
AND C. A. ViLLEE. Harvard Med. School. 

911. Quantitative distribution of dipeptidase 
and cytochrome oxidase in cytoarchitectonic 
layers of human cerebral cortex. ALFRED PoPE 
AND HELEN H. Hess.* McLean Hosp. and 
Harvard Med. School. 

918. N-terminal groups of normal plasma globu- 
lins and myeloma proteins. FRANK W. PuTNamM. 
Univ. of Chicago. 

928. Stimulation of the transfer of amino acids 
into cells by pyridoxal and _ indoleacetate. 
Tuomas R. Riaes,* BarBara A. CoyNE* AND 
Hatvor N. CuHrisTENnsEN. T'ufts College Med. 
School. 

936. Hydrolysis of steroid acetates by citrus 
acetylesterase. Epnwarp L. RonGone,* BERNA- 
DETTE C. BockLaGe* AND Epwarp A. Dotsy. 
St. Louis Univ. School of Medicine. 

939. N-acetylation of glucosamine-6-phosphate. 
Saut Roseman. Univ. of Michigan. 

943. Application of column chromatography to 
the separation of urinary corticoids. J. P. 
RossELEt* AND S. LIEBERMAN. Columbia Univ. 
College of Physicians and Surgeons. 

954. Determination of proline in plasma. Gaston 
Sauvé (intr. by R. M. ArcursBaup). Rocke- 
feller Inst. 
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956. A neutral steroid sulfatase. KENNETH 
SavarRp, ELEANOR BaGNoLi* AND Ratpu J. 
DorrMan. Worcester Fndn. for Exptl. Biology. 

962. Metabolism of methyl- and ethylmercaptan 
in yeast (Torulopsis utilis). F. SCHLENK ANp 
J. A. TitLotson.* Iowa State College. 

965. On the occurrence of desoxyribosides in 
animal tissues. WALTER C. ScHNEIDER. Nail. 
Insts. of Health. 

969. Assay of angiotonin on isolated rat uterus. 
H. Scowarz* anp Irvine H. Pace. Cleveland 
Clinic Fndn. and the Frank E. Bunts Educa- 
tional Inst. 

975. Growth experiments with #-phenylserine 
diastereomers. KENNETH N. F. SHAw* anv 
Marvin D. Armstrona. Univ. of Utah. 

999. Conversion of ethanolamine and pentose 
to acetate in the rat. D. B. Sprinson anp 
I. Weuiky.* Columbia Univ. 

1009. Metabolism of radioactive estrone in the 
pseudopregnant rabbit. BENJAMIN F. STIMMEL. 
Rees-Stealy Clinic Research Fndn. 

1027. Nature of the blood folic acid system. 
G. Torenniges, D. L. Gauuant,* H. G. Franx* 
AND E. Uspin.* Inst. for Cancer Research and 
Lankenau Hosp. 

1031. Chemical studies on bacillomycin, a pep- 
tide fungistatic agent. Ropert A. TURNER AND 
GERTRUDE SCHMERZLER.* State Univ. of New 
York, Brooklyn. 

1035. Synthesis of arginyl peptides. Harris 0. 
VAN ORDEN* AND Emit L. Smitu. Univ. of Utah. 

1055. Tolerance of mice to AgNO; inert or radio- 
active (Ag!!!) injected by various routes. 
Harowip D. West, Horace Goupie* anp RIcu- 
ARD D. Hanpye.* Meharry Med. College. 

1060. Comparison of BAL- and antimycin A- 
blocked factors in liver mitochondria. J. N. 
WiuuraMs, Jr. Univ. of Wisconsin. 

1065. Influence of growth hormone on the healing 
of experimental wounds. Martin B. WILLIAM- 
SON AND GEORGE J. NEuMANN.* Loyola Univ. 
School of Medicine. 

1070. A radioautographic method for studying 
the deposition of cigarette smoke in the dog 
lung. Witu1aAM A. Wourr, JAMes G. Tuttis* 
AND JoHN M. Goprrey.* Bowman Gray Schvol 
of Medicine and North Carolina Baptist Ho: p. 

1080. Acetal phospholipids in the adipose tissue 
and livers of starved rats. CLaupE L. YarBR0* 
AND Cart E. Anverson. Univ. of North Carolia 
School of Medicine. 
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Curare: Anti-Inflammatory Drugs 


TuEspay, 9:00 a.m.—HoTEL Dennis, 
St. Dennis Room 


Chairman: A. R. McIntyre 


9:00 1283. Interaction of d-tubocurarine and 
some anesthetics on ganglionic transmission. 
Nits NORMANN AND BeErtTIL LOFsTROM (intr. 
by H. K. BEEcHER). Harvard Med. School. 

9:16 1231. Further studies on monoquater- 
nary derivatives of N-substituted phthal- 
imides as striated muscle paralyzants. K. K. 
Kimura AND P. M. Lisu* anp HuGu B. Dona- 
HOE.* School of Medicine, St. Louis Univ. 

9:30 1296. Effect of ryanodine on peripheral 
skeletal muscle. L. Procita (intr. by M. H. 
Servers). Univ. of Michigan. 

9:46 1230. Pharmacologic activity of a series 
of poly alkyl ammonium compounds. C. J. 
KENSLER AND A. MATALLANA.* Cornell Univ. 
Med. College. 

10:00 1304. Effect of onium charge attenua- 
tion in the activity of quaternary amines on 
the mammalian neuromuscular junction. 
W. F. Rixer, J. Roperts,* J. REILLY AND 
B. B. Roy.* Cornell Univ. Med. College. 

10:15 133. Modifying actions of anti-choline- 
sterases on myoneural relaxants. C. H. ELLts, 
A. L. Wnucx,* S. Norton* anp E. J. DE- 
BeeEr.* The Wellcome Research Labs. (Physiol.) 

10:30 948. In vivo and in vitro changes in the 
methemoglobin concentration of the blood. 
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J. I. Routns, W. D. Paut,* P. Wuitman,* 
AND D. Senorrerius.* State Univ. of Towa. 
(Biochem. ) 

10:46 736. Excretion and distribution in the 
tissues of rats and guinea pigs of p-chloro- 
acetanilide-Cl**. J. M. Gryprer, M. F. Arcus 
AND F. E. Ray (intr. by J. 8S. Butts). Univ. of 
Florida. (Biochem. ) 

11:00 830. Treatment of salicylate intoxica- 
tion in the dog with the artificial kidney. 
J. R. LEONARDS (with the technical assistance 
of J. LowpER* AND J. Harrison*). Western 
Reserve Univ. (Biochem.) 

11:15 1323. Screening of anti-inflammatory 
agents in rats. J. J. Sevitro* anp L. O. 
RANDALL. Hoffmann-La Roche Inc. 

11:30 1189. Analgesic and anti-rheumatic ac- 
tion of salicylamide in man. A. J. GRossMAN,* 
R. C. BATTERMAN AND A. M. Brooks.* New 
York Med. College and Roosevelt, Metropolitan 
and Flower and Fifth Avenue Hosps. 

11:46 1335. Uricosuric effects of sodium 
gentisate, sodium salicylate and phenyl- 
butazone in man. E. M. SomMER* Anp R. C. 
BaTTERMAN. New York Med. College and 
Roosevelt, Metropolitan and Flower and Fifth 
Ave. Hosps. 

12:00 1357. Clinical comparison of the anal- 
getic effectiveness of N-acetyl-p-aminophenol, 
salicylamide and aspirin. S. L. WA.LLEen- 
STEIN* AND R. W. Houpe. Memorial Center, 
New York City. 





PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS 


Cardiac Drugs I 


Tvuespay, 9:00 a.m.—HorTeL DENNIs, 
EvurRorpEAN Room 


Chairman: C. J. Lambertsen 


9:00 1361. Peripheral vascular effect of 
dibenzyline studied with the mechanical 
heart-lung. R. A. Waup AND Rosert LEwis.* 
Univ. of Western Ontario. 

9:16 1243. Influence of drugs on cat papil- 
lary muscle. Kwanc Soo Ler. Jefferson Med. 
College. 

9:30 1200. Effect of antimalarial drugs on 
cardiac muscle. Marityn E. Hess (intr. by 
Cart F. Scumipt). Univ. of Pennsylvania 
School of Medicine. 

9:46 1173. Effects of procaine and quinidine 
on electrogram and myogram of isolated 
mammalian heart muscle. SoLoMON GARB. 
Cornell Univ. Med. College. 

10:00 1311. Post stimulation facilitation in 
auricular muscle. H. Rostn* anp A. FaRran. 
State Univ. of New York at Syracuse. 

10:16 1165. Effect of chlorpromazine on heart 
muscle and its influence on the inotropic 
action of three sympathomimetic amines. 
M. FINKELSTEIN, W. A. Spencer, C. 8. Ham- 
MEN AND S. N. ALBERT (intr. by P. K. Smits). 
VA Center, Martinsburg, W. Va., and George 
Washington Univ. School of Medicine. 

10:30 1268. Adrenergic-blocking and anti- 
fibrillatory actions of chlorpromazine. K. I. 
MELVILLE. McGill Univ. 

10:45 1362. Effect of alkoxy substituted esters 
of diethylaminoethyl benzilate on metha- 
choline induced auricular arrhythmias. L. C. 
WEAVER* AND B. E. ABrev. Pitman-Moore Co. 

11:00 1276. Action of 1-(2-diethylaminoethyl- 
amino) -3-methylisoquinoline dihydrochloride 
(SKF #531) and related compounds on 
excitability, refractoriness, conduction and 
fibrillation thresholds to electrical stimulation 
of mammalian heart. B. L. Mrrxin,* J. Bet- 
ForD,* B. F. Horrman,* E. SILverRsTe1n* 
anp C. Mc. C. Brooks. State Univ. of New 
York, College of Medicine at New York City. 

11:16 1252. Some cardiac and central nervous 
system actions of priscoline. Bert K. B. 
Lum* AND Mark Nickerson. Univ. of Michi- 
gan School of Medicine. 

11:30 1306. Mechanism of epinephrine in- 
duced arrhythmia in the cat. J. Roperrts,* 
F. DepreRRE.* J. REILLY, JR., B. B. Roy* 
AND WALTER F. RiKer, Jr. Cornell Univ. 
Med. College. 


Volume 13 


11:45 1168. Toxic and antagonistic effects of 
short-acting sympathomimetic amines and 
pentobarbital on the cardiovascular systein 
in dogs. J. O. Foutxs, W. Martin, J. B. 
FuLtTon AND E. E. Danie (intr. by Lovuts §. 
Goopman). Univ. of British Columbia. 


General Pharmacology 


TueEspay, 9:00 a.m.—HoTe.L DENNIS, 
GARDEN LOUNGE 


Chairman: John Steinhaus 


9:00 1090. Evaluation of the guinea pig as a 
test animal for pyrogenicity studies. B. F. 
ALEXANDER, L. F. Mvue.ier, R. T. Nick 
(intr. by F. H. Scuutrz, Jr.). Baxter Labs. 

116 1345. Hemostatic and laxative actions 
of derivatives of alginic acid. C. H. THrEngs, 
M. Farrcuitp,* O. Merepira,* E. K. 
Squrres,* R. McCanpiess* anp R. P. 
THIENES.* Univ. of Southern California, Los 
Angeles and Huntington Mem. Hosp. 

9:30 1087. Automatic drug injection system. 
Raymonp P. Aun.aquist. Med. College of 
Georgia. 

9:45 1201. Metabolism of coal-tar colors. 
II. Bile studies. S. M. Hesse* anp O. G. 
FitzuHuGu. Food and Drug Admin. 

10:00 1197. Studies on selenium metabolism: 
loss of selenium from mouse tissues on heating. 
Max HErnricu, JR.* anp F. E. Kewsey. Univ. 
of South Dakota School of Medicine. 

10:16 43. Trans-membrane reaction. R. Bevt- 
NER. Des Moines Still College of Osteopathy 
and Surgery. (Physiol.) : 

10:30 1093. Fate of leukocytes in pulmonary 
circulation and effect of drugs thereon. C. M. 
Amsrus, J. L. AmBrus, G. C. JoOHNSON* AND 
J. W. E. Harrisson.* Philadelphia College of 
Pharmacy and Science and Jefferson Md. 
College. 

10:46 1094. 


Leukocyte removal by in situ and 
isolated organs and effect of drugs therecn. 
J. L. AmBrus, Ciara M. Amsrus, GILBERT C. 
JoHNSON* AND J. W. E. Harrisson.* Phi a- 
delphia College of Pharmacy and Science od 
Jefferson Med. College. 


11:00 1220. A simple oxygenator pump or 
perfusion of isolated organs and limbs. G. ©. 
Jounson,* J. L. AmBrus AnD J. W. E. H’k- 
risson.* Philadelphia College of Pharm cy 
and Science. 
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Potent Analgesics I 


Tuespay, 1:15 p.m.—HorTet DENNIs, 
St. DENNIs Room 


Chairman: E. Leong Way 


1177. Determination of morphine. Lzo 
R. GoLpBAuM AND Sanrorp A. MILLER.* 
Walter Reed Army Med. Center. 

1:130 1170. Characterization of a bound form 
of morphine in human urine. James M. Fvusr- 
mMoTo* AND E. Leone Way. Univ. of Cali- 
fornia School of Medicine and College of 

Pharmacy, San Francisco. 

1372. Identification of morphine glu- 
curonide as a metabolite in dog bile and urine. 
L. A. Woops. Univ. of Michigan Med. School. 

1267. Bio-transformation of codeine to 
morphine in non-tolerant monkeys. L. B. 
MeELLeTT,* H. MvuEHLENBECK* AND L. A. 
Woops. Univ. of Michigan. 

2:16 1272. Effects of N-demethylation on 
certain activities of morphine, codeine and 
meperidine in the mouse. Jack W. MILLER* 
AND HamiLton H. AnpERSON. Univ. of Cali- 
fornia Med. Center, San Francisco. 

2:30 1294. Effect of hydergine on develop- 

ment of pain tolerance to morphine and I-iso- 

methadone in the rat. N. M. Puatax, N. 

Locan* anp N. A. Davin. Univ. of Oregon 

Med. School. 

1138. Hydergine (CCK-179) effects on 
morphine and l-isomethadone constipation in 
the rat. N. A. Davip anp W. C. VAN Ars- 
DEL, III.* Univ. of Oregon Med School. 

1321. Pharmacological properties of 
some azacycloheptane analgesics. J. SEIFTER, 
D. K. Ecxre.p,* Irene Letcnack,* E. M. 
Gore* anp J. M. GuassmMan.* Wyeth Inst. of 
Applied Biochemistry. 

1477. Pharmacological studies on a new 
analgesic, 14-hydroxydihydromorphinone hy- 
drochloride (Numorphan Hydrochloride). 
H. Biumperea, 8S. Carson,* anv E. STE1N.* 
Endo Products, Inc. (Nutrition) 

1241. How normal is a ‘‘normal’’ vol- 
unteer? L. Lasagna AND J. M. Von FEL- 
SINGER.* Harvard Med. School. 

1106. Effects of antitussive agents 
(codeine, dextromethorphan, morphine, her- 


1:16 


1:46 


2:00 


2:45 


3:00 


5:15 


£:30 


S45 


oin, and placebo) on experimental and path- 
ological cough in man. Henry K. BEEcHER, 
JoacHIm 8. GRAVENSTEIN* AND RoBERT A. 
Dev.oo.* Harvard Med. School. 

4:00 1208. Comparisons of oral vs. parenteral 
effectiveness of some analgetics in patients 
with pain due to cancer. R. W. HoupE anp 
S. L. Watuienstern.* Memorial Center, 
New York City. 


Cardiac Drugs II 


TueEspAy, 1:15 p.m.—HoTet DENNIs, 
EvrorpEAN Room 


Chairman: Mary A. Root 


1111. Size factor in the response of cats 
to two cardiac glycosides. C. I. Butss, K. K. 
Cuen, F. G. HenpERSoN* AND E. B. Ros- 
BINS.* Connecticut Agri. Exper. Station, Yale 
Univ. and Lilly Research Labs. 

1250. Simple method for right cardiac 

catheterization in anesthetized dogs without 
fluoroscopic visualization. G. Lu anp S. 
Maraouin.* Schering Corp. 
1:46 1270. Effect of injections into myo- 
cardium of various agents which stimulate the 
Bezold-Jarisch reflex. F. H. Meyers (intr. 
by E. Leone Way). Univ. of California School 
of Medicine and College of Pharmacy, San 
Francisco. 

1260. Inhibition of sodium and potas- 
sium transport in frog sartorii in the presence 
of ouabain. P. A. Matcuerr anp J. A. 
JOHNSON (intr. by O. Krayer). Harvard Med. 

School. 

2:16 1195. Effect of digitoxin on cardiac 
water and electrolytes. S. C. Harvey. Univ. 
of Utah College of Medicine. 

1124. Factors influencing the onset of 
ventricular fibrillation in acute coronary 
occlusion. N. L. CarpEN* AND J. E. STe1n- 
HAuS. Univ. of Wisconsin Med. School. 

1374. Ouabain induced ventricular 
tachycardia in non-anesthetized dogs. J. 
YELNOSKY AND S. MarGouin (intr. by G. 
Lu). Schering Corp. 


1:15 


1:30 


2:00 


2:30 


2:45 
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3:00 1172. Theophylline blood levels and 
clinical tolerance after oral ingestion of 
choline theophyllinate and aminophylline 
with or without aluminum hydroxide. J. 
GaGuiani,* A. C. DeEGrarFrF anv H. S. Kup- 
PERMAN. New York Univ. College of Medicine. 

1318. Treatment of congestive heart 
failure and anginal syndrome with choline 
theophyllinate. J. Scowimmer,* A. J. Gross- 
man,* A. M. Brooxs,* A. L. BLackMaAN,* 
R. C. Batrerman. New York Med. College 

and Metropolitan, Flower and Fifth Ave. and 

Roosevelt Hosps. 

3:30 1223. Cardiovascular actions of a series 
of quinoline derivatives. K. Kamiso* AND 

G. B. Kogeuie. Univ. of Pennsylvania Grad. 

School of Medicine. 

3:45 1148. Cardiac effects of N-(4-methoxy- 
benzyl) isoquinolinium chloride (win 2173). 
J. R. DrPauma Anp B. A. Cooxson.* Hahne- 
mann Med. College. 

1134. Effect of vagal section and qua- 
ternary ammonium compounds on the brady- 
cardia of severe hypothermia. B. A. Cooxson* 
AND J. DrPatma. Hahnemann Med. College. 

1191. Influence of dinitrophenol and 
eyanide on the positive inotropic effect of 
ouabain. C. Grunzit* anp A. Farau. State 
Univ. of New York at Syracuse. 


3:16 


4:00 


4:16 


Toxicity 


Tuespay, 1:15 p.m.—HorTet DENNIs, 
GARDEN LOUNGE 


Chairman: Arnold J. Lehman 


1358. Cardiovascular effects of deca- 
borane. R. P. Watton, J. A. RicHARDSON 
anp O. J. Bropre.* Med. College of South 
Carolina. 
1:30 1286. 


1:16 


Inhalation toxicity of 90 per cent 
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hydrogen peroxide vapor. F. W. OBeErsr, 

C. C. Comstocx* anp E. B. Hack tey.* 

Chemical Corps Med. Labs. 

1:46 1142. Systox: its pharmacologic action. 
Wm. B. Detcumann. Albany Med. College 
and Univ. of Miami School of Medicine. 

2:00 1198. Systemic effects of 2-isovalery]-l, 

3-indandione. S. R. Heisry, K. C. OLSON anp 

J.P. SAuNDERs (intr. by J. H. W1Lus). Chemi- 

cal Corps Med. Labs. 

1119. Toxicity studies on Diazinon, 0,0- 
dimethy1-0-(2-isopropyl-4-methylpyrimidy] 
[6]) thiophosphate. R. B. Bruce,* J. W. 
Howarp,* A. B. SauveuR* ANp L. W. Hazte- 
TON. Hazleton Labs. 

1209. Metabolic study of various com- 
pounds containing the CN~ Radical. J. W. 
Howarp,* R. F. Hanzau* anno L. W. Haz.e- 
TON. Hazleton Labs. 

1315. Effect of various agents in treat- 
ment of rabbits continuously injected with 
cyanide. J. P. SaunpERs, 8. R. Hetsey, D. W. 
BARKER AND K. C. Oxson (intr. by J. H. 

Wits). Chemical Corps Med. Labs. 

3:00 1303. Effect of oral Na2Ca ethylenedi- 

amine tetraacetate on urinary and fecal 

excretion of lead in rabbits. F. Rrepers (intr. 
by J. M. Coon). Jefferson Med. College. 

761. The in vivo effects of hydrazine on 
liver metabolism. Respiration. D. L. Hii 
(intr. by F. W. OsEerst). Chemical Corps Med. 
Labs. (Biochem.) 

1140. Cobalt polycythemia in chickens. 
J. E. Davis. Univ. of Texas. ; 

1037. Biochemical abnormalities during 
molybdenum toxicity in rats. RoBerT VAN 
REEN* AND Paut B. Pearson. Johns Hopkins 
Univ. (Biochem. ) 

1071. Radioisotopes as tracers in ciga- 
rette smoke. W. A. Wourr, E. G. Purpom* 
AND J. A. IsENHOWER.* Bowman Gray School 
of Medicine. (Biochem. ) 


2:16 


2:30 


2:45 


8:15 


3:30 


8:45 


4:00 





Pharmacology Society Business Meeting 


TuEsDAY, 4:30 p.M@—HoTEL DEnNIs, St. DENNIS Room 


5:15 p.m.—Official Society Picture 





Joint Session of the Federation 


TurEspbay, 8:30 P.M.—CONVENTION HALL, BALLROOM 


Program on page 530 
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Potent Analgesics II 


WEDNESDAY, 9:00 a.m.—HoTeL DENNIs, 
St. Dennis Room 


Chairman: Janet Travell 


9:00 1258. Decreased gastrointestinal pro- 
pulsive activity after intracranial morphine. 
S. MarGouin (intr. by G. Lu). Schering Corp. 

9:16 1143. Influence of frequency of admin- 
istration on development of physical de- 
pendence to analgetics in the monkey. G. 
DeEneEAU,* J. KissEL* anp M. H. SEEvVERs. 
Univ. of Michigan. 

9:30 677. Effects of ACTH and gonadotropin 
during a cycle of morphine addiction. A. J. 
E1sENMAN, H. F. Fraser ann H. ISBELL. 
Public Health Service Hosp. Lexington. (Bio- 
chem.) 

9:45 1367. Effects of morphine on electric 
shock-conditioned inhibition of acquired 
feeding behavior in rats. A. Wikuer, H. E. 
Hiiu* anp R. E. BELLEVILLE.* Public Health 
Service Hosp., Lexington. 

10:00 1229. N-allylnormorphine block of nar- 
cotic induced hyperglycemia in rabbits. E. F. 
KeiTH, JR.* AND B. DE Boer. Univ. of North 
Dakota School of Medicine. 

10:16 1227. Response of morphine-tolerant 
dogs and rats to methimazole and/or nalor- 
phine. SukRu KayMAKCALAN* AND L. A. 
Woops. Univ. of Michigan. 

10:30 1215. Acute and antagonistic effects of 
nalorphine in the monkey. 8S. Irw1n* AND 
M. H. Seevers. Univ. of Michigan. 

10:45 1190. Effect of N-allylnormorphine 
upon the toxicity of morphine. C. M. GruBer, 
Jr. Indianapolis General Hosp. 

11:00 1228. Effect of nalorphine and morphine 
on cerebrospinal fluid pressure in man. 
ArtHur S. Keats: Mary Imogene Bassett 
Hosp. 

11:16 1108. Central action of N-allylnor- 
morphine in pentobarbital respiratory depres- 
sion. JutiIus BELFORD AND FREDERICK F. 
Kao (intr. by C. Mc. C. Brooks). State Univ. 
of New York, College of Medicine at New 
York City. 


Histamine: Serotonin 


Wepnespay, 9:00 a.m.—HoTeL DENNISs, 
EvrRopEAN Room 


Chairman: H. T. Graham 


9:00 1222. Effect of 1-ethanesulfony]-4-ethy]- 
piperazine hydrochloride on burn shock in 
rats. STEVEN E. Jorpan,* ALLAN G. WHEEL- 
ER,* WILLIAM O. Foye* anp O. SIDNEY ORTH. 
Univ. of Wisconsin Med. School. 

9:16 1269. Effect of dextran on mean cor- 
puscular hemoglobin concentration. J. E. 
MERRIMAN,* I. E. Youne* anp C. W. Gow- 
DEY. Univ. of Western Ontario. 

9:30 25. Hemorrhagic shock treated with 
subcutaneous dextran and/or saline. RoBERT 
O. Bauer anp L. J. Mitcu (intr. by HERMAN 
I. Cuinn). School of Aviation Medicine. AFB. 
(Physiol.) 

9:45 1284. Pooling of fluid in the intestine 
in tumbling shock. W. C. Nortu anp E. Z. 
Levy (intr. by J. A. Wetus). Northwestern 
Univ. Med. School. 

10:00 1274. Labeled red cell and plasma pro- 
tein distribution studies in tourniquet shocked 
mice. R. Caru Mruuican. Natl. Insts. of 
Health. 

10:16 1336. Thymus involution and protec- 
tion against lethal anaphylactic shock in 
mice treated with cortisone acetate or hydro- 
cortisone acetate. M. T. SPoERLEIN AND S. 
MARGOLIN (intr. by Go Lv). Schering Corp. 

10:30 1146. Failure of antihistamine drugs to 
antagonize lethal effects of histamine in mice. 
STANLEY DevuTscH* AND Earut R. Loew. 
Boston Univ. School of Medicine. 

10:45 1282. Treatment of histamine-induced 
peptic ulcers in dogs with a methylpoly- 
siloxane. MARK NICKERSON, RoBeErt J. Bout,* 
Bast, I. HrrscHowitz* ANp CHARLES F. 
Curry.* Univ. of Michigan School of Medicine. 

11:00 1107. Effects of various ions on the 
anticoagulant action of paritol and heparin. 
ALBERT J. BeGany,* Mary I. Hernsiine* 
AND JOSEPH SEIFTER. Wyeth Inst. of Applied 
Biochemistry. 

11:16 1074. Production of an epileptiform 
syndrome in mice with an analog of serotonin. 
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D. W. Woo.ttEy anv E. SHaw. Rockefeller 
Inst. (Biochem.) 

11:30 622. Studies on the structure of angio- 
tonin. F. Meruin Bumpvus (intr. by Irvine H. 
Pace). Cleveland Clinic Fndn. and Bunts 
Educational Inst. (Biochem.) 

11:46 1348. Metabolism of 5-hydroxytrypt- 
amine (serotonin). ELwoop TITUs AND SIDNEY 
UDENFRIEND (intr. by BERNARD B. BrRopie). 
Natl. Insts. of Health. 

12:00 1352. Studies on serotonin (5-hydroxy- 
tryptamine) in platelets. SipNey UbeEn- 
FRIEND AND HERBERT WEISSBACH (intr. by 
BERNARD B. Bropie). Natl. Insts. of Health. 


Chemotherapy 


Wepnespay, 9:00 a.m.—HoTe.t DENNIs, 
GARDEN LOUNGE 


Chairman: Leonard Karel 


9:00 1312. Effects of hypoxia and drugs 
upon experimental production of bacterial 
endocarditis in rats. F. E. Rora (intr. by 
R. N. Bieter). Univ. of Minnesota. 

9:15 1344. Serum levels of erythromycin 
salts and esters in dogs after oral admin- 
istration. R. M. Taytor anv B. G. Howes 
(intr. by M. J. VANDER Brook). Upjohn Co. 

9:30 1364. Antibiotic toxicity studies: In- 
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fluence of dietary intake. J. K. Weston, T. F. 
RevuTNER, R. Q. THomMPsSON AND R. E. Max- 
WELL (intr. by A. C. Bratton, JR.). Parke, 
Davis and Co. 

9:45 1155. Microbiological studies of azaser- 
ine. J. Enrutcu, G. L. Correy, A. B. Hu- 
LEGAS, M. P. KnupseEn, H. J. KoEPSELL AND 
J. E. Oyaas (intr. by C. V. WinpDER). Parke, 
Davis and Co. 

10:00 1256. Effect of antimonials on glyco- 
lytic enzymes of Schistosoma mansoni. T. E. 

. Mansovur* AnpD E. Buepine. Western Reserve 
Univ. School of Medicine. 

10:16 1203. Serum concentrations of tetra- 
cycline, chlortetracycline and -oxytetra- 
cycline following oral and intravenous admin- 
istration to dogs. L. R. Hines,* R. E. 
Vessey,* E. H. Stoxey* anp R. W. Cunnine- 
HAM. Lederle Labs. 

10:30 1133. Antiviral action of M5-8450 
against poliomyelitis in mice. K. W. CocHran. 
Univ. of Michigan School of Public Health. 

10:46 1316. Effects of isoniazid on pulmonary 
tuberculosis in the rhesus monkey. L. H. 
Scumipt, P. N. Jotity* anp R. HorrMann.* 
Christ Hosp., Cincinnati. 

11:00 775. Metabolism of isoniazid. HEeTrie 
B. Hugues anp AvupREY JONEsS.* Christ 
Hosp., Cincinnati. (Biochem. ) 

11:16 1145. Effect of some sulfur containing 
compounds on assimilation of nitrogen by a 
strain of pseudomonas aeruginosa. W. E. 
DeTurk. Duke Univ. School of Medicine. 








Special Functions 


Tickets for group breakfasts, luncheons and dinners, Society dinners, and the Bio- 
chemistry-Nutrition Smoker are on sale in the Lobby, Convention Hall. 
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Autonomic Agents I 


WepneEspay, 1:15 p.m.—HotTet DENNIs, 
St. Dennis Room 


Chairman: F. W. Ellis 


1194. Studies on the anticholinesterase 
activity of parathion and malathion. R. F. 
Hanzau,* H. J. Horn* anv L. W. Hazueton. 
Hazleton Labs. 

1:30 1279. Some neuromuscular effects of 

TEPP in cats. E. F. Murrna,* B. P. Mc- 

Namara, L. J. EpBerG* anp A. D. BERGNER.* 

Chemical Corps Med. Labs. 

1226. Effects of quaternary ammonium 
and cholinergic drugs on the skeletal develop- 
ment of the chick embryo. Davip A. KARNor- 
sky, CoRINNE Ross AND CLARA-GORDON W. 
Leavitt (intr. by Freperick §. PuHruips). 
Sloan-Kettering Inst : 

2:00 1271. Effect of purine riboside and some 

related compounds on intestinal contractility 

in vitro. Enrico Mruicu,* Donautp A. CLARKE 

AND FREDERICK 8. Puiips. Univ. of Milan, 

Italy, and Sloan-Kettering Inst. 

1300. Autonomic pharmacology of the 
smooth muscle valve in renal portal venous 
circulation in birds. BARBARA RENNICK AND 
Hector Ganpia.* State Univ. of New York at 
Syracuse. 

2:30 1088. A blood-borne vasoactive prin- 
ciple produced by splanchnic nerve stimula- 
tion. R. P. Axers,* S. G. HeRsHEY AND 
B. W. Zweiracu. New York Univ. and Nail. 
Insts. of Health. 

1161. Effects of sympathomimetic 
amines on pulmonary circulation. Pau. L. 
EwinG, GEoRGE ATKINSON* AND Lioyp D. 
Seacer. Univ. of Arkansas School of Medicine. 

1236. Selective drug sensitivity of nico- 
tine-induced contraction of isolated guinea 
pig ileum. CHarLes P. KRAaAtTz AND JOAN E. 
Cope.Lanp.* Jefferson Med. College. 

1132. Isolation of epinephrine mono- 
glucuronide. W1LL1AM G. CLARK AND WILLIAM 
Dre.u.* VA Center and Univ. of California 
Med. School, Los Angeles. 

1360. Epinephrine in the circulating 
plasma of the dog during ether anesthesia 
and asphyxia. Danie T. Warts. West Vir- 
ginia Univ. School of Medicine. 


1:16 


1:45 


2:16 


2:45 


3:00 


$15 


8:45 


1120. Studies on the vasodepressor 

effects of some 8-substituted theophylline 
derivatives. RayMonp M. Buraison,* JoHN- 
son 8S. Line,* Georce P. Hacer,* Go Lu 
AND JOHN C. Krantz, Jr. Univ. of Maryland 
Schools of Medicine and Pharmacy. 
4:00 1099. Blocking action of some autonomic 
drugs on the inotropic responses of the 
isolated frog heart to epinephrine and acetyl- 
choline. WALTER W. Baker (intr. by J. M. 
Coon). Jefferson Med. College. 

1309. Oxytocic activity of aminoacet- 
amides. Harry Rosen,* RicHarp Tistow, 
ALBERT BLUMENTHAL* AND Parricia N. 
TownsEND.* Wyeth Inst. of Applied Bio- 
chemistry. 


4:16 


CNS Drugs I 


WEpDNEsDAY, 1:15 p.mM.—HoTEL DENNIs, 
EvuRoPEAN Room 


Chairman: I. H. Slater 


1091. Anticonvulsant evaluation of d- 

amphetamine alone and in combination with 
phenobarbital. Witt1am M. ALEXANDER,* 
LAWRENCE C. WEAVER* AND BENEpIcT E. 
ABREU. Pitman-Moore Co. 
1:30 1333. Anticonvulsant assay of volatile 
alkyl halides—dipole moment as an SAR 
factor. Epwarp E. SMISSMAN AND IRVING 
JAMES YOUNG (intr. by Cart C. PFEIFFER). 
Univ. of Illinois. 

1371. Anticonvulsant effects of acet- 
azoleamide, alone and in combination with 
COsz, on experimentai seizures in mice. Dixon 
M. Woopsury AND LAwrenceE T. Ro.uins.* 
Univ. of Utah College of Medicine. 

1347. Effect of adrenalectomy, hydro- 
cortisone and desoxycorticosterone (DCA) 
on ‘psychomotor’ seizures, on a.c. electro- 
shock seizure threshold and on electrolyte 
distribution in mice. P. 8S. Trmrras, D. M. 
Woopsury Anp L. 8. Goopman. Univ. of 
Utah College of Medicine. 

1187. Correlation between anticonvul- 
sant activity and plasma concentration of 
sodium bromide. M. SincH GREWAL,* Ewart 
A. Swinyarp, Howarp V. JENSEN* AND 
Louis S. GoopmMan. Univ. of Utah. 


1:16 


1:46 


2:00 


2:15 
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1310. Effect of vasopressin on normal 
electroshock thresholds in rats. Ina RosENn- 
BLUM AND DonaLp L. Stumprr (intr. by H.C. 
Struck). Creighton Med. School. 

2:46 1293. Physical constants and anticon- 

vulsant effects of the optical isomers of 

atrolactamide (Themisone®) (M-144). Car. 

C. PreirrerR, Roger W. STOUGHTON AND 

EvizaBetH H. Jenney.* Univ. of Illinois 

College of Medicine and Mallinckrodt Chemical 

Works, St. Louis. 

1086. Tissue distribution and excretion 
of atrolactamide. DanreL ABDULIAN* AND 
THEODORE R. SHeRRop. Univ. of Illinois 
College of Medicine. 

3:15 1100. Effect of anticonvulsive drugs on 
the electroencephalographic response to 
flickering light in unanesthetized rabbits. 
T. C. Barnes. Hahnemann Med. College and 
Hosp. 

3:30 1221. Antagonism of pentylenetetrazol 
(Metrazol) and thiopental in the central 
nervous system. Eugene R. Jouiy* AND 
Joun E. Srernnaus. Univ. of Wisconsin 
Med. School. 

1158. Distribution, fate and excretion 
of pentylenetetrazol. Don W. Esptin,* 
Drxon M. Woopsury anv Louis S. Goop- 
MAN. Univ. of Utah College of Medicine. 

1095. Effects of chlorpromazine on maze 
performance of albino rats. Joan D. ARCHER 
(intr. by G. A. Emerson). Univ. of Tezas 
Med. Branch, Galveston. 

1176. Dual mechanism of anti-emetic 
action of chlorpromazine. Vincent V. 
GLaAvIANo* anv 8S. C. Wana. College of Phy- 
sicians and Surgeons, Columbia Univ. 


2:30 


8:00 


8:46 


4:00 


4:16 


Radiobiology—Drug Metabolism 


WEDNESDAY, 1:15 p.m.—HoTEeL DENNIS, 
GARDEN LOUNGE 


Chairman: Charles L. Gemmill 


1337. Role of Bartonella muris infection 
in modifying the response of rats to irradiation 
from polonium or x-rays. J. N. STANNARD 
AND JAMES K. Scort.* Univ. of Rochester 
School of Medicine and Dentistry. 

1:30 1151. Enzymatic hydrolysis of acetyl- 
choline and other esters by tissues from 
x-irradiated animals. Jonn DovuLt anp Opa 


1:16 
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K. Cummines.* USAF Radiation Lab. and 
Dept. of Pharmacology, Univ. of Chicago. 
1:46 1292. Influence of protective drugs on 
the increased phosphatase activity of tissues 
of irradiated rats. Donatp F. PETERSEN* 

AND Kennetu P. DuBois. USAF Radiation 

Lab. and Univ. of Chicago. 

2:00 1353. Effects of lethal and sublethal 

doses of x-ray on spleen nucleotide levels. 

Epwin M. Uyekr (intr. by KENNETH P. 

DuBois). USAF Radiation Lab. and Univ. of 

Chicago. 

1235. Diphenylamine, para-hydroxydi- 
phenyl and phenyl ether protection against 
x-irradiation in mice. BERNARD KorRo.* Anp 
J. M. Coon. USAF Radiation Lab. and Univ. 
of Chicago. 

2:30 1237. Development of liver function in 

newborn dogs and its impairment by exposure 

to x-radiation. Joun S. Kress* anp R. W. 

Braver. Naval Radiological Defense Lab. 
1210. Renal functions of rats after total 

body x-irradiation. K. C. Huane, J. R. 

ALMAND AND L. A. Haraan (intr. by P. K. 

KnoeFEL). Univ. of Louisville School of 

Medicine. 

3:00 1281. Food consumption of irradiated 
animals exposed to a low ambient temper- 
ature. B. D. Newsom anv D. J. KIMELDORF 
(intr. by R. W. Braver). Naval Radiological 
Defense Lab. 

3:15 1356. A preliminary study on the renal 
excretion of radioactive colchicine in patients 
with and without neoplastic disease. E. J. 
Wa.aszekK,* G. V. LeRoy* anp E. M. K. 

Ge1LinG. Univ. of Chicago. 

1139. Influence of halogen substitution 
on the enzymatic hydrolysis of benzoic acid 
esters with local anesthetic activity. Davin 
L. Davis* anp Francis F. Foupss. Mercy 
Hosp., and Univ. of Pittsburgh School of 
Medicine. 

1167. Comparison of hydrolysis of 
acetylcholine, benzoylcholine, succinylcholine 
and Procaine in human plasma. Francis F. 
FoupEes, Davin L. Davis* anp Sypney P. 
SHanor.* Mercy Hosp. and Univ. of Piits- 
burgh School of Medicine. 

1097. Enzymatic demethylation of sy n- 
pathomimetic amines. JuLtus AXELRop. Nivtl. 
Heart Inst. 

1339. Fate of lidocaine. CHEN-Yv St NG 
anp Atpo P. Truant.* Tufts College Med. 
School. 


2:16 


2:46 


3:30 


3:45 


4:00 


4:16 
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Autonomic Agents II 


TuHurspAyY, 9:00 a.m.—HorTe.t DENNIs, 
St. Dennis Room 


Chairman: Thomas J. Haley 


9:00 1202. Effects of inactivation of the 
baro-receptors upon the responses to graded 
doses of /-norepinephrine. JaMEs G. HILTON 
AND RoBeErtT V. Brown (intr. by J. C. Rice). 
Univ. of Mississippi School of Medicine and 
Univ. of Tennessee. 

9:16 1341. Interaction of cocaine and ephed- 
rine. VirGginta L. Sypow,* CLARENCE W. 
Rawson, JR.* AND Raymonp P. AHLQUIST. 
Med. College of Georgia. 

9:30 1247. A possible explanation for the 
relatively low pharmacological activity of 
certain quaternary ammonium compounds 
upon oral administration. RutH MITCHELL 
LEVINE* AND Byron B. Cuark. Tufts College 
Med. School. 

9:45 1192. Comparison between a quater- 
nary ammonium and a tertiary amine gan- 
glionic blocking agent. THomas J. Ha.ry 
AND JAMES L. LertcH.* Atomic Energy Proj- 
ect, Univ. of California, Los Angeles. 

10:00 1369. Thiamine: toxicity and ganglionic 
blockade. StpnEy K. Wo.trson, JR.* AND 
Sypney Exits. Temple Univ. School of Medi- 
cine. 

10:15 1206. Carotid occlusion response in 
the dog. James O. Hopper, JoserH E. Fun- 
NELL* AND Haran Lape.* Sterling-Winthrop 
Research Inst. 

10:30 1117. Maintenance of arterial blood 
pressure by the adrenal glands in dogs and 
cats during stress. E. D. Brann (intr. by 
C. L. GemmiLx). School of Medicine, Univ. of 
Virginia and Univ. of Utah College of Medicine. 

10:45 1298. Selectivity of ganglionic blocking 
agents. Ropert C, RaTtHBuN* AND Mark 
Nickerson. Univ. of Michigan School of 
Medicine. 

11:00 1305. Evidence of vasoconstrictor effect 
of epinephrine in skeletal muscle at time 
adrenergic blocking drugs have apparently 
converted response to pure vasodilation. 
Gwen Roserts,* Lee M. Keacn* anp 


Haroitp D. Green. Bowman Gray School of 
Medicine. 

11:15 1184. Blockade of sympathetic vaso- 
constrictor nerve impulses supplying skin. 
Haroup D. Green, Joun A. McLeop* Aanp 
Davin D. AnDERSON.* Bowman Gray School 
of Medicine. ‘ 

11:30 1245. Comparison of adrenergic block- 
ing agents using the isolated rat seminal 
vesicle. JaMES L. Lertcu,* C. Lizsie* AND 
Tuomas J. Hauey. Atomic Energy Project, 
Univ. of California, Los Angeles. 

11:45 1141. Dibenzyline action on kidney and 
small intestine. B. DEBoER AND T. VERGEER.* 
Univ. of North Dakota School of Medicine. 

12:00 1171. Difference in mode of prolonged 
blockade of epinephrine by Dibenamine and 
by dihydroergotamine. Rosert F. Furcu- 
Gott. Washington Univ. School of Medicine. 


CNS Drugs II 


TuHurspbAy, 9:00 a.m.—HoTEeL DENNIs, 
EvRoPEAN Room 


Chairman: E. L. McCawley 


9:00 1251. Relationship between irritancy 
and surface activity of local anesthetics. 
F. P. Lupugena, J. O. Hoprpsn, F. C. Nacnop,* 
C.M. Martrini* AND G. M. SILvERN.* Sterling- 
Winthrop Research Inst. 

9:15 910. New substituted benzoic acid 
ester-type local anesthetics. O. J. PLexKss* 
AND L. Retner. Wallace and Tiernan Co. 
(Biochem.) 

9:30 1260. Procaine block of fiber groups in 
various nerves. G. M. Everett Anp J. E. P. 
Toman. Abbott Labs. and Michael Reese Hosp. 

9:45 1363. Respiratory effect of aminophyl- 
line and aminophylline combined with meper- 
idine in man as measured by means of CO:- 
ventilation curves. HerBert WENDEL,* 
James H. Ewine,* Ropert H. Kovau,* 
Morris W. Stroup* anp CHRISTIAN J. 
LAMBERTSEN. Univ. of Pennsylvania. 

10:00 1288. Effect of atropine, scopolamine, 
and demerol upon nervous system activity in 
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humans. Louis R. Orkin, Puttie 8. BERGMAN 
AND Morton NATHANSON (intr. by E. A. 
RovENsTINE). New York Univ. Postgrad. Med. 
School and College of Medicine. 

10:16 1232. Differential action of anesthetic 
and multineuronal blocking agents upon 
EEG arousal and recruitment responses 
evoked from brain stem. ELLEN Eva KING. 
Univ. of California, Los Angeles and VA 
Hosp., Long Beach. 

10:30 1331. Convulsant action of desmeth- 
oxy-beta-erythroidine. I. H. Suater, D. 
MeEGIRIAN* AND D. E. Leary.* School of 
Medicine and Dentistry, Univ. of Rochester. 

10:45 1129. Comparative study of the central 
actions of caffeine and desoxyephedrine. 
GRAHAM CHEN AND CHARLES R. ENsoR.* 
Parke, Davis & Co. 

11:00 1112. Tissue distribution and excretion 
of a-(2-piperidyl)benzhydrol hydrochloride 
(MRD-108). THomas R. Bioum, Lesta L. 
SumMERS AND R. ELLEN GREENSMITH (intr. 
by Harotp W. WERNER). Wm. S. Merrell Co. 

11:16 1287. Difference between the stimulant 
effect of pyruvate, glutamate, oxaloacetate 
and that of malate. Arrt H. OrkEMuS* AND 
Versa V. Coie. Pharmacology Branch, Chemi- 
cal Corps Medical Labs., Army Chemical Center, 
Maryland. 

11:30 1110. Ammonia poisoning of hepatic 
coma—cerebral arteriovenous amino acid 
levels. SamuEL P. BesSsMAN AND ALICE N. 
BessMAN (intr. by Juttus AXELROD). Research 
Fndn. of Children’s Hosp. and District of 
Columbia General Hosp. 


Drug Metabolism 


Tuurspay, 9:00 4.m.—Hore.t DENNIs, 
GARDEN LOUNGE 


Chairman: L. H. Schmidt 


9:00 322. Observations on metabolism of 
chloroquine and hydroxychloroquine. Evan 
W. McCuesney, Joun P. McAvuuirr,* ALEx- 
ANDER R. SurRREY* AND ARTHUR J. OLIVET.* 
Sterling-Winthrop Research Inst. (Physiol.) 

9:15 1238. Inhibition of enzymatic de- 
alkylation by compounds related to 6-diethyl- 
aminodiphenylpropylacetate (SKF 525 A). 
Bert N. La Du,* E. C. Hornine,* H. B. 
Woop,* NaTatie Trousor* anp BERNARD B. 
Bronte. Natl. Insts. of Health. 

9:30 1297. Species and sex differences in the 
metabolism and duration of action of hexo- 
barbital (Evipal). Gertrupe P. Quinn,* 
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Jutius AXELROD AND BERNARD B. Bropin. 
Natl. Insts. of Health. 

9:45 1327. Gastric secretion of drugs fol- 
lowing parenteral administration. Parx- 
HuRST A. SHoRE,* C. Aprian M. HoasBen* 
AND BERNARD B. Bropie. Natl. Insts. of 
Health. 

1:00 1349. Intracellular distribution of 
acridines. G. TomMkins* AND BERNARD B, 
Bronte. Natl. Insts. of Health. 

10:15 1342. Isolation of N-formyl-L-glutamic 
acid as an intermediate in the enzymatic 
degradation of u-histidine. HERBERT Tapor 
AND ALAN H. Meuter.* Natl. Insts. of Health. 

10:30 1180. Excretion of C*-labeled synthetic 
atropine and tropic acid in mice. R. E. Gos- 
SELIN,* J. D. GABOUREL,* S. C. KALSER* AND 
J. H. Wriius. Chemical Corps Med. Labs., 
Army Chemical Center. 

10:45 1366. Extrahepatic metabolism of pro- 
gesterone-4-C" and testosterone-4-C" in rats. 
Wa ter G. Wiest, Davin L. BERLINER AND 
GeEorGE Woops (intr. by Leo T. SAMUELSs), 
Univ. of Utah College of Medicine. 

11:00 1373. Disposition of hydrocortisone-4- 
C™ in the rat. James B. WYNGAARDEN, ANN 
Wo.trr AND Raupu E. Peterson (intr. by 
BERNARD B. BropiE). National Insts. of 
Health. 

11:16 1330. Studies on the metabolism of C¥- 
D-a-tocopheryl succinate. Eric J. Simon,* 
CHARLOTTE Gross* AND A. T. MILHOoRAT. 
Cornell Univ. Med. College, New York City. 

11:30 1207. Distribution and persistence of 
dibenzyline-C“ in the body. Roserr M. 
Horow1tTz* anp Mark Nickerson. Univ. of 
Michigan School of Medicine. 

11:46 1325. Cutaneous accumulation and re- 
tention of hexachlorophene-C™ (G-11); Irv- 
ING SHEMANO* AND Mark Nickerson. Univ. 
of Michigan School of Medicine. 


Hormone Effects 
TuHurspay, 9:00 a.m.—Room 11 


Chairman: Paul L. McLain 


1113. Development and regression of 
changes during and after prolonged cortis ne 
administration in rats. OscAaR BoDANSKY - ND 
WiuuraM L. Money.* Sloan-Kettering Inst for 
Cancer Research. 


9:00 


9:15 1102. Effect of cortisone on _ liver 
nucleoproteins. ALLAN D. Bass anp H PE 
McARDLE.* Vanderbilt Univ. School of 1 ed- 
icine. 








March 1964 


9:80 
to insulin. RoBERT TROLLINGER* AND Ep- 
wARD Larson. Univ. of Miami and VA Hosp. 
Research Labs. 

9:46 1289. Fat mobilizing properties of 
glucagon. RicHarp W. Payne (intr. by 
ArtTHuR A. HELLBAUM). Univ. of Oklahoma 
School of Medicine. 

19:00 1175. Iodination of tyrosine, 3,5-di- 
iodothyronine and 3’,3,5-triiodothyronine. 
C. L. Gemity. Univ. of Virginia School of 
Medicine. 

10:15 1152. Effects of parathyroid extract on 
the bone lesion induced by beryllium com- 
pounds. Witu1am L. Downs,* Euuiorr A. 
MAYNARD AND Haroup C. Hopae. Univ. of 
Rochester School of Medicine and Dentistry. 

10:30 1285. On a fat-splitting enzyme in the 
urine and its relations to the pancreas. 
Martin M. Notuman,* JosepH H. Pratr 
AND ALLAN D. Ca.Liow.* New England Center 
Hosp., Boston. 

10:46 1314. Progesterone from human preg- 
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nancy plasma. Hitton SaALHANICK, JOHN 
Jones, Non MERRILL AND LEON NEAL (intr. 
by HersBert Bortson). Univ. of Utah. 

11:00 1131. Tetraethylthiuram disulfide and 
thyroid activity. JENS CHRISTENSEN AND 
ARTHUR WaASE (intr. by JosepH D1rPA.ma). 
Hahnemann Med. College. 

11:15 1199. Studies on the production of 
adrenal cortical atrophy by derivatives of 
1,1-diphenyl ethane. Gorpon R. HENN1GAR,* 
P. S. Larson, J. K. Finnecan, R. Biack- 
WELL SmitTH, Jr. anp H. B. Haac. Med. 
College of Virginia. 

11:30 1244. Role of adrenal hormones in 
development of experimental cardiovascular 
injury in the albino rat. Davip Lenr, Jacos 
Cuura* AND Ropert Mitora.* New York 
Med. College. 

11:45 1218. Hematoxylin hyperglycemia and 
directed structure-response studies with 
chelating agents. Harry K. Iwamoto Anp 
H. Jack Apams.* Univ. of Buffalo Schools of 
Pharmacology and Medicine. 
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Autonomic Agents III 
Tuurspay, 1:15 p.m.—HotTe. DENNIS, 
St. Dennis Room 
Chairman: A. M. Lands 
1:15 1104. Mechanism of bradycardia in- 


duced by hydrogenated ergot alkaloids. 

Davin P. Baumann,* Davip C. JERRAM* AND 

Luoyp D. Seager. Univ. of Arkansas School 

of Medicine. 

1334. Experimental hypertension in the 
rhesus monkey. Cari C. SMITH AND ALLEN 
ANSEVIN.* Christ Hospital Inst. of Med. 

Research. 

1:46 1359. The effect of atropine sulfate and 
physostigmine salicylate on the blood pressure 
response to acetylcholine. J. W. Warp,* 
E. H. Gray* anno L. W. Hazueton. Hazleton 
Labs. 

2:00 1183. The effect of L-hyoscyamine hydro- 
bromide and physostigmine salicylate on the 
blood pressure response to acetylcholine. E. 
H. Gray,* J.W. Warp* anno L. W. Haz.eton. 
Hazleton Labs. 

2:15 1130. Antispasmodic activity and tox- 
icity of N-ethyl-3-piperidyl benzilate metho- 
bromide. James Y. P. CHEN. Marquette Univ. 
School of Medicine. 

2:30 1249. Comparative anticholinergic activ- 
ity of a series of derivatives of 3-hydroxy- 
piperidine. Joun Paut Lone* anp Hueu H. 
Keasuinc. College of Medicine, State Univ. 
of Iowa. 

2:45 1266. Relation of structure to intestinal 
anticholinergic activity of @-dialkylamino- 
ethyl substituted benzyl ketones and carbi- 
nols. Epwarp C. McManvus,* Geratp Q. 
O’NeILL,* LEE BrRAuNSCHWEIG,* SAMUEL E. 
McKinney* anp Karu H. Beyer. Sharp & 
Dohme Div., Merck & Co. 

8:00 1254. Quantitative determination of oral 

antisialagogue activity in nonanesthetized 

mice. A. Makovsky AND S. MARGOLIN (intr. 
by Go Lv). Schering Corp. 

1332. Pharmacologic properties of 3- 
ketoamines and their derivatives. M. B. 
StomKA AND M. NaGLer (intr. by ANDRES 
Gotu). Southwestern Med. School, Univ. of 
Texas, Dallas. 


1:36 


3:15 
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3:30 1262. Antivagal drugs and experimen- 
tally-induced auricular fibrillation. E. L. 
McCaw ey, H. Lenox H. Dick* anp PHILIP 
E. Leveque.* Univ. of Oregon Med. School. 

1259. Comparative pharmacological ac- 
tivity of a series of hypotensive dialkyl- 
aminoalkoxyindanones. Davin FIELDING 
Marsa. McNeil Labs. 
4:00 1354. Quantitative estimation of An- 
trenyl in blood plasma. GrumMour WaGLez,* 
HERBERT SHEPPARD* AND ALBERT J. PLUM- 
MER. Ciba Pharmaceutical Products. 

1338. Clinical observations on four new 
antispasmodics. F. STE1IGMANN AND R. A. 
Do.enivE.* Hektoen Inst. for Med. Research. 


3:46 


4:16 


Alcohol—Barbiturates 


Tuurspay, 1:15 p.m.—HotTet DENNIS, 
EvuRoPEAN Room 


Chairman: D. T. Watts 


1157. Hereditary factors in voluntary 
choice of alcohol in hamsters. G. A. EMERSON’ 
Joun D. ArcHER* AND JOE B. Nasu.* Uni: 
of Texas Med. Branch, Galveston. 

1340. Some effects of ethanol on metab- 
olism of cerebral cortex in vitro. V. C. SUTHER- 
LAND* AND C. H. Hine. Univ. of California 
School of Medicine, San Francisco 
1:46 1255. Effect of ethanol intoxication on 

liver fat and growth rates of rats. SaMUsL 

Mauiov AND Davin Hart (intr. by Jay 
TEPPERMAN). Dept. of Pharmacology, State 
Univ. of New York, Med. Center at Syracuse. 

1261. Combined action of procaine and 
barbiturates. M.O. Mayxut* anp W. Ka.ow. 
Univ. of Toronto. 

1320. Effect of barbiturates on chro:ic 
frontal-lobectomized or semidecerebrate cii‘s. 
J. J. Seauin* anv G. W. Sravraxy. Univ of 
Western Ontario. 

1299. Pharmacologic evaluation of a 1ew 
sedative-hypnotic drug combination. J. F. 
REINHARD, M. Cuessin,* J. TORNABEN* (ND 
M. N. Lewis.* Warner-Chilcott Research Lbs. 
2:45 1370. Influence of route of adminisi‘a- 


1:16 


1:30 


2:00 
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tion on hexobarbital or thiopental sleep time 
in animals pretreated with tetraethylthiuram 
disulfide or CS;. Grorrrey Woopwarp, 
Srantey E. Srensex* ano WILuiaAmM D. 
Harkness.* Food & Drug Admin. 

1343 Correlation between total body 
water and action of repeated thiopental injec- 
tions in rabbit. J. D. Taytok, JEANNE C. 
Davin* AnD R. K. Ricuarps. Abbott Labs. 

1109. Combined action of barbiturates 
and mephenesin. F. M. BERGER AND THOMAS 
E. Lynes.* Wallace Labs. 

1368. A study of the mechanism of the 
potentiation of barbiturate depression in the 
rat by disulfiram (Antabuse). Watuace D. 
Winters* anp F. E. Suipeman. Univ. of 
Wisconsin Med. School. 

1351. Influence of some steroids on 
metabolism of Pentobarbital. James R. 
TUREMAN,* Wa.TeR M. Booker, JOHN 
PouLson* AND SAMUEL MiTcHELL.* Howard 
Univ. Med. School. 


3:00 


8:15 


3:30 


3:45 


Drug Enzymology I 


Tuurspay, 1:15 p.m—HorTe.t DENNIs, 
GARDEN LOUNGE 


Chairman: Margaret Greig 


1:16 1196. Glucose utilization in adipose and 
hepatic tissues. F. X. HausBercer, S. W. 
MILSTEIN AND R. J. RutMan (intr. by J. M. 

Coon). Jefferson Med. College. 

1262. Influence of substrates and in- 
hibitors on transport of tetraethyl-ammonium 
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ion in renal slices. A. FARAH AND B. RENNICK. 

State Univ. of New York Med. Center at Syra- 

cuse. 

1153. A possible relationship between 
action of digitalis on oxygen consumption 
and acetyl choline turnover. CLara E. Dunn,* 
Wituiam C. HoLtuanp AND Maraaret E. 
Greig. Vanderbilt Univ. School of Medicine. 

1234. Histochemical localization of 
monoamine oxidase. GeorGE B. KoELLE AND 
ArTHUR DET. VaALkK, JR.* Grad. School of 
Medicine, Univ. of Pennsylvania. 

2:16 1214. Effect of mercuric chloride on 
yeast and on yeast hexokinase. L. Hurwitz 
AND EmIty CHAFFEE (intr. by A. ROTHSTEIN). 
Univ. of Rochester School of Medicine and 
Dentistry. 

2:30 1240. A study of oxygen consumption of 
liver. Epwarp Larson, Mark F. Wywnn,* 
Irwin S. Morse* anp H. Cuinton Davis.* 
Univ. of Miami and VA Hosp. 

2:45 1125. Phosphokinases of coronary ar- 
teries. G. JeELLEFF Carr, FrepericK K. 
BELL,* J. Neth Hurst* anv JoHn C. KRAnTz, 
Jr. Univ. of Maryland School of Medicine. 

3:00 1178. Interpretation of substrate sum- 
mation experiments with cholinesterases. 
AvraM GoLpsTEIN. Harvard Med. School. 

8:15 1147. Further studies on liver desoxy- 
ribosenucleic acid (DNA) of alloxan diabetic 
rats. H. F. DieERMEIER AND H.S. D1 Sterano.* 
State Univ. of New York, Med. Center at 
Syracuse. 

3:30 1225. Possible occurrence of natural 
cholinesterase inhibitors in animal tissues. 
ALEXANDER G. KARCZMAR AND THEODORE 
Koppanyt. Georgetown Univ. Medicul Schooi 


1:45 





‘ 


Pharmacology Society Business Meeting 


TuurspDAyY, 4:30 p.M.—HotTeL Dennis, St. DENNIS Room 


{ 














1324. Sedative and antihypertensive 
effect of intravenous reserpin in man. AL- 
FRED M. SELLERS* AND JOSEPH H. HAFKEN- 
SCHIEL. University of Pennsylvania, School of 


1144. Cardiovascular and renal hemo- 
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Veratrum and Rauwolfia 11:15 
Fripay, 9:00 a.m.—HorTet DENNIs, 
St. Dennis Room 
Chairman: Seymour Kety Medicine. 
9:00 1277. Mechanism of hypotensive action sa: 


of andromedotoxin, an active principle from 
Rhododendron maximum. Neri, C. Moran,* 
Marjorie E. Perxins* anp ARTHUR P. 
Ricuarpson. Natl. Heart Inst. and Emory 
Univ. School of Medicine. 

9:15 1302. Relation between hypotensive 
and emetic activity of protoveratrine A, 
protoveratrines A and B (Veralba) and 
cryptenamine (Unitensin). ALtice B. Ricu- 
ARDS,* LAWRENCE C. WEAVER,* WILLIAM M. 
ALEXANDER AND BeneEpict E. ABrev. Pit- 
man-Moore Co. 

9:30 1181. Effect of protoveratrine on car- 
diovascular responses to histamine, metha- 
choline and epinephrine. ANDRES GoTH, 
FRANK HARRISON AND WILLIAM P. BuLaAck- 
MORE.* Southwestern Med. School, Univ. of 
Texas, Dallas. 

9:45 1313. Mouse ptosis bioassay of Rau- 
wolfia serpentina for reserpine-like activity. 
BERNARD RvuBIN* AND JOHN C. BuRKE. 
Squibb Inst. for Med. Research. 

10:00 1326. A method for the determination 
of Serpasil. HERBERT SHEPPARD,* GiLMouR L. 
Wacie* anp ALBERT J. PLumMMER. Ciba 
Pharmaceutical Products. 

10:16 1101. Action of Serpasil on gastro- 
intestinal motility and secretion. WALTER E. 
BarRrReETT, RicHarp A. RUTLEDGE AND Bar- 
BARA Roale (intr. by ALBERT J. PLUMMER). 
Ciba Pharmaceutical Products. 

10:30 1295. Sedative and hypotensive actions 
of a group of esters related to Serpasil. A. J. 
PiuMMER, W. E. Barrett* Anp R. A. Rut- 
LEDGE.* Ciba Pharmaceutical Products. 

10:45 1137. Sedative effect of  Rauwolfia 
serpentina. GEORG CRONHEIM AND I. M. 
TorkeEs.* Riker Labs. 

11:00 1219. Changes in convulsant thresholds 
after Rauwolfia serpentina, reserpin and 
Veriloid. ExizasetH H. JENNEY (intr. by 
Cart C. Preirrer). University of Illinois 
College of Medicine. 


dynamic response (acute and chronic) to 
reserpin. EpwarRp ODeEnnNis,* WARREN 
HuauHEes* AND JoHN Moyer. Jefferson Davis 
Hosp. and Baylor Univ. College of Medicine. 

11:45 1211. Reserpin alone and in combina- 
tion with hydralazine and hexamethonium in 
the treatment of hypertension. WARREN 
Hucues, Rospert McConn anv Epwarp 
Dennis (intr. by Joun H. Moyer). Jefferson 
Davis Hosp. and Baylor Univ. College of 
Medicine. 


Renal Agents 


Fripay, 9:00 a M.—HoTeL DENNIs, 
EvuROPEAN Room 


Chairman: Peter K. Knoefel 


9:00 1290. Diuretic action of choline theo- 
phyllinate (CT) in man. 8. Pearson, HELMuT 
Haar Aanp T. H. McCavackx (intr. by R. C. 
BaTTERMAN). New York Med. College. 

9:15 1103. Comparative diuretic effective- 
ness of mercumatilin and meralluride with 


and without concomitant administration of f 


ammonium chloride. R. C. Barrerman. New 
York Med. College and Bronz VA Hosp. 

9:30 1278. Bioassay of two oral mercurial 
diuretics as compared to two carbonic :n- 
hydrase inhibitors. 
Spurr* anv R. V. Forp.* VA Hosp. and Ba; ‘or 
Univ. College of Medicine. 

9:46 1122. Effect of mercurial diuretics 
sulfhydryl content of kidney cells. E. J. 
Carruny,* H. 8. DiStrerano* anp A. Far 8. 
State Univ. of New York Med. Center at Sj, a- 
cuse. 

10:00 1174. Site of renal action of mercu ial 
diuretics. R. W. GarprER* anp R. A. Wod- 
BpuRY. Univ. of Tennessee, Med. Units «nd 
Pitman-Moore Co. 
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9:16 1193. Changes in renal function pro- 
duced by vasopressor agents and hemorrhage 
after unilateral renal adrenergic blockage. 
C. A. HANDLEY AND Jonn H. Moyer. Baylor 
Univ. College of Medicine. 

0:30 1264. In vitro uptake of PAH by renal 
cortical slices following ligation of renal 
pedicle in rats. B. J. McInrosn anp K. C. 
Hvane (intr. by P. K. Knorerex). Univ. of 
Louisville School of Medicine. 

10:45 1307. The effect of 1-hydrazinoph- 
thalazine on PAH clearance in the dog. R. R. 
Roepke, A. D. Merrz ann P. N. MILLER 
(intr. by J. T. Litcurreip, Jr.). Stamford 
Research Labs., American Cyanamid Co. 

11:00 1224. Inhibition of renal tubular excre- 
tion of N’-methylnicotinamide by basic 
dyes. A. KanpEL* anp L. Peters. Tulane 
Univ. Med. School. 

11:15 1291. Renal function. I. Excretion of 
phenolsulfonphthalein by the amphibian 
(Rana pipiens) kidney. H. M. PrEck AND 
K. H. Beyer. Sharp and Dohme Division, 
Merck and Co. 

11:80 1257. Blocking of renal effect of Di- 
amox®  (2-acetylamino-1,3,4-thiadiazole-5- 
sulfonamide) by metabolic acidosis. T. H. 
MAREN AND BarBara C. WapswortTuH.* 
Stamford Research Labs., American Cyan- 
amid Co. 

11:45 1317. Diuretic action of 5-methy]-2-1- 
arabobenzimidazole (SK-4901). J. ScHoLLER,* 
F. S. Puruips, 8. 8S. SteRNBERG* anv D. A. 
CuaRKE. Sloan-Kettering Inst. 

12:00 1355. Pharmacologic studies on an 
oral diuretic, a,a-diphenyl-1-methy]-2-piper- 
idine-ethanol hydrochloride, MER-16. M. B. 
WatitzMAN* AND BARBARA B. Brown. William 
S. Merrell Co. 


Drug Enzymology II 


Fripay, 9:00 a.m.—Horet DENNIs, 
GARDEN LOUNGE 


Chairman: F. 8. Philips 


9:00 1212. Effect of anesthetic agents on 
the oxidative-phosphory lation of brain partic- 
ulate fractions. Norman A. HuLME* AND 
Joun C. Krantz, Jr. Univ. of Maryland 
School of Medicine. 

9:16 1116. Effects of certain intermediary 
metabolites and vasodilator compounds upon 
oxygen consumption of beef coronary arteries. 
Leonarp S. Branen,* Ruta MusseR* AND 
Joun C. Krantz, Jr. Univ. of Maryland 
School of Medicine. 
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9:30 1163. Non-utilization of substrates by 
testicular tissues with Furadroxyl-induced 
spermatogenic arrest. R. M. FEATHERSTONE, 
FRANCES WELDEN* AND W. O. NELSON.* 
State Univ. of Iowa College of Medicine. 

9:46 1185. Effect of 2,2-dimethyl 1,3-pro- 
panediol and 2,2-diethyl 1,4-butanediol on 
succinoxidase system. LEONARD GREENBERG 
AND Harotp A. NEUFELD (intr. by W. F. 
NeuMAN). Univ. of Rochester Med. School. 

10:00 1319. Formation of enzymes of carbo- 
hydrate metabolism induced by 2,4, -dinitro- 
phenol. Dwicut B. McNarr Scort (intr. by 
Raupu JONES). Robinson Fndn. 

10:15 1149. Effects of monofluoroacetic, 
4-fluorobutanoic and 6-fluorohexanoic acids 
on fatty acid and Krebs cycle oxidations. 
A. M. Domineuez,* F. E. Suipeman, H. R. 
MAHLER AND HELEN Hirt.* Univ. of Wis- 
consin Med. School and Inst. for Enzyme 
Research. 

10:30 1186. Decrease in kidney cholinesterase 
activity following adrenalectomy and _ its 
reactivation in vitro by adrenal cortex extract 
and by certain steroids. MARGARET E. GrEIG* 
AND M. KATHLEEN CarTER.* Vanderbilt Univ. 
School of Medicine and Upjohn Co. 

10:45 1205. Action of various drugs on ion 
transport across cellular and intracellular 
barriers. W. C. HoLuanp anp Ciara E. 
Dunn.* Vanderbilt Univ. School of Medicine. 

11:00 1156. Effect of epinephrine on anaerobic 
or iodoacetate-treated rat’s diaphragm. 
Sypney ELuis anp Sipyut Becketr.* Temple 
Univ. School of Medicine. 

11:16 1179. Action of 8-glucuronidase on O- 
and N-glucuronides. Invina GoopMAN (intr. 
by Epwin J. pE Breer). Wellcome Research 
Labs. 


Anesthetics 
Fripay, 9:00 a.m.—Room 11 


Chairman: C. J. Carr 


9:00 1346. Pharmacology of 5-ethyl-6-phenyl 
m-thiazane-2,4-dione. CHARLES R. THomp- 
son,* JAMES Knox SmitTH* AND Harowp W. 
Werner. Wm. S. Merrell Co. 

9:16 1248. Cardio-circulatory dynamics dur- 
ing thiopental anesthesia in humans. T. H. 
Li, R. N. Reynoups,* H. F. RHEINLANDER* 
AND B. E. Ersten.* Tufts College Med. School, 
Pratt Diagnostic and New England Center 
Hosps. 

9:30 1123. Oximeter studies during anes- 
thesia. Ropert T. Capps, Carztos P. Par- 
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SLOE* AND QO. Sipney OrtH. Univ. of Wis- 
consin Med. School. 

9:45 1164. Diffusion anoxia during recovery 
from nitrous oxide-oxygen anesthesia. Ray- 
MOND Fink, 8. L. CARPENTER AND D. A. 
Howapay (intr. by E. M. Papper). Columbia 
Univ. College of Physicians and Surgeons and 
Presbyterian Hosp. 

10:00 1150. Absence of hepatic toxicity of 
ethyl vinyl ether. Witi1am H. L. DornetrTe 
(intr. by O. 8. Ort). Univ. of Wisconsin 
Med. School. 

10:16 1114. Influence of some inhalation 
anesthetic agents on the contractile force of 
the heart. KennetH J. Bonirace, JoHn M. 
BRowN AND Putuir 8. Kronen (intr. by R. P. 
Watton). Med. College of South Carolina. 


PAPERS READ BY TITLE 


1115. Inhibition of locomotor activity by chlor- 
promazine hydrochloride. ELpon M. Boyp anp 
JoAN K. MILuER.* Queen’s Univ. 

1126. Electrophoresis blood serum protein pat- 
terns of narcotic addicts and controls. RoBERT 
L. Carter,* H. F. Fraser anp ANNA J. EISEN- 
MAN. Addiction Research Center, PHS Hosp. 

1127. Use of N-allylnormorphine in early demon- 
stration of physical dependence on potent 
analgesics in dogs. R. L. CartTer* anp A. 
WIKLER. Addiction Research Center, PHS Hosp. 

1128. Failure of epinephrine in stimulating 
adenosine triphosphatase and oxygen uptake 
of the rat heart in vitro. B. Century (introduced 
by KENNETH P. DuBots). Univ. of Chicago. 

1159. Cardiac output and related hemodynamics 
during cyclopropane anesthesia in humans. 
B. E. Ersten,* H. F. RHEINLANDER,* R. N. 
ReyYNotps* anp T. H. Li. Tufts College Med. 
School, Pratt Diagnostic and New England Center 
Hosps. 

1182. Effect of benzazoline in hemorrhagic 
hypotension. C. W. Gowpry, J. W. PEaRrcr,* 
J. E. Merrman* anp J. A. F. STEVENSON. 
Univ. of Western Ontario. 

1188. Effect of antabus (tetraethylthiuramidi- 
sulfide) on yeast cells. Morris Gropsky* AND 
Hamitton H. AnpEeRSON. Univ. of California 
School of Medicine, San Francisco. 

1204. Application of the free electron model to 
the study of the absorption spectrum of the 
peptide bond. W. C. Hotianp. Vanderbilt Univ. 
School of Medicine. 

1216. Addictive properties of methadone deriva- 
tives. H. IspeLu anp H. F. Fraser. Addiction 
Research Center, PHS Hosp. 
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Volume 18 


10:30 1166. Hemodynamic effects of ether 
anesthesia and surgery in man. GRant 
FLETCHER AND JoHN W. PENDER (intr. by 


Rocer W. Ripiey). Mayo Fndn. and Mayo 
Clinic. 
10:45 1328. Use of mechanical positive- 


negative, mechanical intermittent positive 
and manual pressure in anesthesia for ‘open’ 
thoracic procedures. Karu L. SrEBECKER, JR, 
(intr. by O. S. OrtH). Univ. of Wisconsin 
Med. Sch., Veteran’s Administration Hosp., 
Madison, Wis. 

11:00 1096. Di-ethyl ether analgesia on the 
conscious patient during major surgery. 
JosEPH F. Artusio, JR. (intr. by WALTER F. 
Riker). New York Hosp. and Cornell Univ. 
Med. College, New York City. 





1233. Acute toxicity of four epoxy compounds in 
rodents. J. K. Kopama,* H. Jane* anp C. H. 
Hine. Univ. of California School of Medicine, 
San Francisco. 

1239. Actions of methoxamine hydrochloride 
(Vasoxyl) on the abnormal heart. Ricnarp E. 
Lanti,* I. C. Brruu* anp E. L. McCaw ey. 
Univ. of Oregon Med. School. 

1253. Biochemorphic comparison of papaverine 
and some homologues. Davip I. Macur. Sinai 
Hospital, Baltimore. 

1263. Elevation of serum iron in irradiated 
rabbits. Eve McCunitoxn,* W. McCormick* 
AND THomAS J. Hatey. Atomic Energy Project, 
Univ. of California at Los Angeles. 

1265. Effect of momentary stretch on acetyl- 
choline contracture in skeletal muscle. Paut L. 
McLain. Univ. of Pittsburgh School of Medicine. 

1273. Effectiveness of intraperitoneally admin- 
istered plasma and saline in burn-shocked mice. 
R. Cart Miuuican. Natl. Inst. of Health, Be- 
thesda. 

1275. Effects of epinephrine on the action po- 
tentials of the perfused frog nerve. Bri No 
Minz anv J. P. Lecourx.* Sorbonne. 

1280. Factor N; activity of liver preparati ns 
and of pecans in three species of rodents. ./0E 
B. Nasu,* JoHn D. ArcHER* AND G. A. Emer- 
son. Univ. of Texas Med. Branch, Galveston. 

1301. Evaluation of peripheral blood and bone 
marrow in 28 selected mongrel dogs. T. F. 
REvTNER, J. K. Weston, R. E. MAXwELw “ND 
R. Q. THompson (introduced by A. C. Brat- 
TON, JR.). Research Labs., Parke, Davis «nd 
Company. 

1308. Characteristics of the autonomic effects of 
aldehydes. CanLo RoMANO AND FrREpERIcK H 
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MeyYERs (introduced by E. Leone Way). Uni- 
versity of California School of Medicine and 
College of Pharmacy, San Francisco. 

(322. The action of sodium nitroprusside on the 
respiratory metabolism of rat kidney. A. A. 
SeKuL,* W. H. Boortu, Jr.* anp James C. Rice. 
Univ. of Mississippi. 

1329. A  protein-precipitating polysaccharide 
from acacia. HERBERT SILVETTE. Allergy Re- 
search Lab., Univ. of Virginia Med. School and 
Univ. of Washington School of Medicine. 

1365. Effect of constant rate of intra-arterial 
versus intravenous reinfusion of blood on hem- 


PAPERS READ BY TITLE 


603 


orrhagic shock in dogs. ALLAN G. WHEELER,* 
STEVEN E. JorpAN* anv O. Sipney OrtTu. 
Univ. of Wisconsin Med. School. 

1375. Some effects of Dromoran derivatives on 
intestine of unanesthetized dogs and cholin- 
esterase activities. DonaLp ©. Youna,* R. M. 
FEATHERSTONE, E. G. Gross AND FRANCES 
WELDEN.* State University of Iowa College of 
Medicine. 

1376. Potentiation of acetylcholine and _ hista- 
mine by hexamethonium. Howarp L. ZAUDER 
(introduced by N. B. Dreyer). Univ. of Ver- 
mont College of Medicine. 





Exhibits 
CONVENTION Hatt ARENA 


Monday, April 12, 12:00 noon to 6:00 p.m. 
Tuesday, Wednesday and Thursday, April 13-15, 8:45 a.m. to 5:30 p.m. 
Friday, April 16, 8:45 a.m. to 3:30 p.m. 
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Lost and Found Articles 


Inquire at the Federation Office, Room 8, Convention Hall 
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Tuesday Morning, April 13, 9:00 a.m. 


An asterisk * following an author’s name indicates ‘‘by invitation’” 
For complete institutional connection and address, see abstract Part I 


infectious Agents 
Tuespay, 9:00 a.m.—Room 11 


Chairman: Douglas H. Sprunt 


1379. A virulent and an avirulent strain of New- 
castle disease virus in tissue culture. F. BANG 
anp A. Warwicx.* Johns Hopkins Univ.. 

1445. Propagation of equine abortion virus in 
tissues of other animals. CHARLES C. RANDALL. 
Vanderbilt Univ. 

1405. Virus survival at low temperatures. Don- 
ALD GREIFF* AND HENRY PINKERTON. St. Louis 
Univ. 

1409. Combined procedures for virus inactiva- 
tion in blood. F. W. Hartman, GERALD Lo- 
Grippo,* A. R. Keviy.* Henry Ford Hosp. 

1421. Toxicity of 8-propiolactone degradation 
products in dog and man. A. R. Ketty,* C. E. 
Rupe,* JAMES J. Tazuma* anv F, W. Harr- 
MAN. Henry Ford Hosp. 

1389. Serial intracranial passage of Hodgkin’s 
disease material in suckling mice. WARREN L. 
Bostick. Univ. of California School of Medicine. 

1452. Resistance of normsl rats to a coryne- 
bacterium, pathogenic in pantothenate defi- 
ciency. JosEPH SERONDE, JR. (intr. by H. P. 
SmitH). Columbia Univ. 

1399. Growth of exoerthrocytic forms of plasmo- 
dium gallinaceum in epithelial cells in tissue 
culture. I. N. Dupin. Div. of Pathology and 
Bacteriology, Univ. of Tennessee and VA Cen- 
tral Lab. 

‘403. Therapeutic efficacy of sulfonamides and 
aureomycin in acute murine toxoplasmosis as 
measured by development of chronicity and 
by cure with and without presence of antibody. 
J. K. Frenxet, Univ. of Kansas Med. School 
and Rocky Mountain Lab. 
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Hematology and Coagulation 
TueEspay, 9:00 a.m.—Room 13 


Chairman: Emory D. Warner 


1396. Thrombocytopenia in rabbits treated with 
polyvinyl pyrrolidone (PVP). IsrarL Davip- 
SOHN AND Kurt Stern.* Chicago Med. School, 
and Mount Sinai Med. Research Fndn. 

1394. Role of calcium in the reaction between 
thromboplastin and stable factor. Ropert W. 
Coon,* W. B. Stewart AND JOSEPH E. FLYNN. 
Columbia Univ. 

1434. Complexes of thromboplastin studied by 
one-stage methods. Frank D. MANN AND 
MarGaretT Hurn.* Mayo Clinic and Fndn. 

1430. Changes in levels of antihemophilic factor 
(AHF) of normal and hemophilic dogs after 
transfusions. R. D. LANGpELL,* Rospert H. 
Waaner* anp K. M. Brinxnovus. Univ. of 
North Carolina. 

1460. Further purification of antihemophilic 
factor (AHF) from dog plasma. Roserr H. 
WaGner,* Dewey Pate* anp K. M. Brinx- 
Hous. Univ. of North Carolina. 

1443. Influence of storage conditions on stability 
of antihemophilic factor (AHF) of canine and 
human blood and plasma. GeorGE D. PEenticK* 
AND K. M. Brinxuovus. Univ. of N. Carolina. 

1441. Life span of in vivo labeled transfused 
platelets. T. T. Opexu, Jr.,* F. G. Tauscue,* 
AND J. Furtu. Oak Ridge Natl. Lab. 

1453. Effect of bovine serum on bone marrow. 
BERNHARD STEINBERG, RutH A. MARTIN* AND 
AuBert A. Dietz.* Toledo Hosp. Inst. of Med. 
Research. 

1135. Influence of leukocytes upon the sedi- 
mentation rate in the leukemias. Fauno L. 
Corpes,* Stacy R. Mertier, JR., AND HowARD 
R. BrerMan. Hosp. for Tumors and Allied Dis- 
eases, Duarte, Calif. (Pharmacol.) 
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Arterial Lesions, Cholesterol, Hypertension 
TueEspay, 1:15 p.m.—Room 11 


Chairman: Russell L. Holman 


1410. Dietary choline and the cardiovascular 
system of rats. W. SranteEY HarTROFT AND 
GeEorGE F. Buck.ey.* Univ. of Toronto. 

1406. Analysis of juvenile atherosclerosis. Oscar 
R. Grirrin,* Jack P. Strone* anp RussExt L. 
Houman. Louisiana State Univ., Charity Hosp. 
and Coroner’s Office, Orleans Parish. 

1381. Perfusion in vitro of atheromatous rabbit 
aortas. FRANK BECKEL (intr. by Frank J. 
Drxon). Univ. of Pittsburgh School of Medicine. 

1098. Effect of aluminum hydroxide gels on 
experimental hypercholesterolemia and athero- 
matosis in chicks. Davin H. BAEDER,* WILLIAM 
J. BreckFIELD* AND JosEPH SEIFTER. Wyeth 
Laboratories Inc. and Grad. School of Medicine, 
Univ. of Pennsylvania. (Pharmacol.) 

1414. Increased total body cholesterol in ani- 
mals rendered hyperlipemic by means of intra- 
venously injected surface active agents. RoBERT 
L. Hrrscn* anp AARON KELLNER. New York 
Hosp.—Cornell Med. Center. 

1425. Effect of cortisone on adrenalectomized 
hypertensive rats. Simon Ko.etsxy. Western 
Reserve Univ. School of Medicine. 

1395. Relation of sodium chloride intake to 
essential hypertension in humans. Lewis K. 
DanL AND Ropert A. Love.* Brookhaven 
Natl. Lab. 


Tissue Response: Inflammation, 
Immunology 


Tuespay, 1:15 p.m.—Room 13 
Chairman: D. Murray Angevine 


1447. Further studies in immunohematology with 
electron microscope. Joun W. Resuck AND 
Exton E. Horr.* Henry Ford Hosp. 


Op 


1429. Prolonged persistence of homografts of 
skin from donor rats treated with cortisone or 
with nitrogen-mustard. ApRIAN LAMBERT* AND 
Hersert C. Stoerkx. Columbia Univ. and 
Merck Inst. for Therapeutic Research. 

820. Trans-explantation of kidneys in true and 
pseudo-parabiont rats. StanLteY Lane,* Gus- 
TAVE J. DAMMIN* AND BENJAMIN F. MILLER. 
Peter Bent Brigham Hosp. and Harvard Med. 
School. (Biochem.) 

1465. Some effects of B-3 thienylalanine in adult 
albino rats. Ropert W. WissLer, LAURENCE 
E. Frazier,* Katuryn H. Soutes* anp Pa- 
TRICIA BARKER.* Univ. of Chicago. 

1456. Acute hemorrhagic pancreatic necrosis 
produced experimentally by means of intra- 
ductal administration of dilute staphylococcal 
toxin. AtaNn THaL* ann E. L. Brackney* 
(intr. by O. H. WANGENSTEEN). Univ. of Min- 
nesota Hosp. 

1458. Mechanisms of citrate inhibition of phago- 
cytosis and opsonization. JosEPH VICTOR AND 
Francis A. BEauu.* Biological Lab., Chemical 
Corps, Camp Detrick. 

1382. Relationship of mast cells and histamine 
to mechanism of edema production by ovomu- 
coid in rats. E. P. Benpirt, S. Baprer,* M. 
ArASE,* C. Cortey,* anp K. B. Lam.* la 
Rabida Jackson Park Sanitarium and Univ. of 
Chicago. 

1437. Studies on pyrexin and its relation to a 
bacterial pyrogen. VALY MENKIN. Temple Univ. 
School of Medicine. 








Panel Discussion—Experimental Patholozy: 
Opportunities, Recruitment and 
Training 


Tuespay AFTERNOON, APRIL 13, 3:30 P.)’. 
Room 13 


Chairman: D Murray Angevine 


Participants: Siwney C. Mappen, Univ. of (ali- 
fornia, Los Angeles; Doucuas H. Sprunt, U nv. 
of Tennessee, Memphis; Harry 8. N. GREENE, 
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Yale School of Med., New Haven; K. M. Brinx- recruitment. Effect of internship regulation and 


Hous, Univ. of N. C., Chapel Hill; Haroup L. thol id Pp Is f 
Stewart, Nat. Cancer Inst., Bethesda. Se ee Sree for 


Post-training opportunities and career. Devel- taining and teaching. Aid and support. (Discus- 
oping academic and experimental interests and sion by those attending Panel.) 





Joint Session of the Federation 


Turspay, 8:30 p.M.—ConvENTION Hat, BALLROOM 


Program on page 530 








Offices 


Federation Office—Room-8, Convention Hall 
Convention Manager’s Office—Box Office, Convention Hall Lobby 
Exhibit Manager’s Office—Arena, Convention Hall 
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Hormones, Vitamins, Enzymes, Bone 
Metabolism 


WeEDNEsDAY, 9:00 a.m.—Room 11 


Chairman: Hans G. Schlumberger 


1440. Compound E and glycogen deposition in 
the livers of normal and scorbutic guinea pigs. 
E. M. Napeu anp A. 8S. Mutay.* Natl. Cancer 
Inst. 

1417. Effect of growth hormone on the concen- 
trations of certain biochemical substances in 
the developing chick embryo and their relation 
to mitotic activity. Kuanc-Met1 Hs1en,* Tunc- 
Yue Wanc* anp Herman T. BLUMENTHAL. 
Jewish Hosp., St. Louis. 

1412. Effects of graded doses of cortisone on 
experimental systemic moniliasis in adrenalec- 
tomized mice. Douetas W. Hii, HERBERT E. 
Brown, AND Louis P. GeBuHarpT (intr. by 
M. M. WIntTROBE). Univ. of Utah College of 
Medicine. 

1404. Growth reactions of cheek mucosa in 
female rat during estrous cycle and after estro- 
gen administration. Seymour GELFANT (intr. 
by D. Murray ANGEVINE). Univ. of Wisconsin 
Med. School. 

1463. Relationship of a choline deficient diet to 
the incidence of mammary tumors in estrogen 
treated bagg albino mice. Wiuu1am L. WIL- 
LIAMS,* KatTHrRyN PauLtus* ANp Cyrus C. 
Erickson. Univ. of Tennessee. 

1423. Influence of osmotic pressure on the 
morphology and atpase activity of skeletal 
muscle mitochondria. AMARA KITIYAKARA* 
AND JoHN W. Harman. Univ. of Wisconsin 
Med. School. 

1089. Studies on anionic hyaluronidase inhib- 
itors. Harvey E. ALBuRN* AND RosBert W. 
Wauittey* (intr. by JosepH SEIFTER). Wyeth 
Inst. of Applied Biochemistry. (Pharmacol.) 

1436. Pathogenesis of bone lesions in rats fed 
sweet peas (lathyrus odoratus). GeRALp F. 
McKay,* JosepH J. Latico anp D. Murray 
ANGEVINE. Univ. of Wisconsin Med. School. 

1392. Historadiography applied to studies on the 
calcifying cartilage matrix. J. J. CLEMMons,* 
D. J. FrEEMAN* AND D. M. ANGEvINE. Univ. of 
Wisconsin Med. School. 

1378. A quantitative radioautographic study of 
the concentration of in vivo fixed ca-45 in new 
and mature bone. J. S. ARNoLD, K. E. JoHNson 


AND W.S. S58. Jee (intr. by R. H. Fouts, Jr.). 
Univ. of Utah. 


Radiation Studies 


WEDNESDAY, 9:00 a.m.—Room 13 


Chairman: Shields Warren 


1435. Distribution of radiomanganese (Mn**) in 
the tissues and cells of the rat. LAURENCE S. 
MAYNARD AND GEoRGE C. Corzias (intr. by 
L. K. Danu). Brookhaven Natl. Lab. 

1462. Tissue and species differences in duration 
of mitotic inhibition or prolongation of inter- 
phase produced by x-radiation. R. BLanp 
WIi.uiams, JR. (intr. by RussEtt L. Hotman). 
Naval Med. Research Inst. 

1393. Spleen desoxyribonucleic acid content as 
an index of recovery in x-irradiated mice receiv- 
ing spleen homogenates. LEonaRD J. CoLE AND 
Maarie E. Ex.is (intr. by GEorGE Z. WILLIAMS). 
Naval Radiological Defense Lab., San Francisco. 

1391. Relation of nuclear desoxypentose nucleic 
acid content of mouse thymus cells to recovery 
from x-irradiation. Wm. H. Carnes, B. R. 
ForkeEr* AND E. Lrer.* Stanford Univ. 

1398. Hematological findings in dogs injected 
with graded doses of plutonium and radium. 
Jean H. DoucHerty, Pantr KEYANONDA, AND 
J. Horner (intr. by SHreELDS WARREN). Univ. 
of Utah. 

1459. Bacteremia in mice irradiated with fast 
neutrons and effect of streptomycin on mortil- 
ity. Howarp H. VoceEt, Jr.,* Jon W. Ciark,* 
CaroLyn W. Hammonp,* Dorotuy B. Cooper* 
AND C. Puriirp MILLER. Argonne Natl. Lab. and 
Univ. of Chicago. 

1388. Pre-protection against fast neutrons w)‘h 
cysteine and sodium nitrite. V. P. Bonn, L. J. 
Cote aNnp R. E. Carter (intr. by GEor iE 
BrecHER). Naval Radiological Defense Lc »., 
San Francisco. 

1457. Nephrosclerosis induced in mice by tot |- 
body irradiation. A. C. Upron* ann J. Fur 4. 
Oak Ridge Natl. Lab. 

1688. Effect of fractionated total body irra li- 
ation on sarcoma cells in the peritoneal exud. te 
of the mouse. Gapson J. TaRLeTon, J: ,” 
Horace GoupiE, MontTaGuE BRANTLEY* 4 ND 
Metvin Srmpson.* Meharry Med. Coll: . 
(Immunol.) 
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Kidney 
WeEpNEsDAY, 1:15 p.m.—Room 11 


Chairman: Sidney C. Madden 


i418. Influence of mucic acid salt deposition in 
renal tubules upon renal hypertrophy. RussELL 
S. Jones AND YOLANDE CarTER.* Univ. of 
Oregon Med. School. 

1422. Glomerulonephritis in inbred mice. Ar- 
THUR KIRSCHBAUM AND ParRKE H. SiMmer.* 
Univ. of Illinois. 

1429. Effect of heparin on experimental nephritis 
in rabbits. JERoME KLEINERMAN (intr. by 
Tuomas D. Kinney). Cleveland City Hosp. and 
Western Reserve Univ. 

1385. Histopathology of experimental glomerular 
lesions simulating human glomerulosclerosis. 
J. M. B. BLoopwortu, JR. AND GEORGE J. 
Hamwi (intr. by E. von Haam). Ohio State Univ. 
College of Medicine. . 

1426. Factors leading to variation in the con- 
centration of nephrotoxic antigen(s) of the 
glomerular basement membranes. C. KRAKOWER 
AND 8. GREENSPON.* Univ. of Illinois. 

1105. Antigen in nephrotoxic serum nephritis 
in rats. JamMes H. Baxter AND Howarp Goop- 
MAN.* Natl. Heart Inst., Bethesda. (Pharmacol.) 

1411. Nephrotoxic nephritis in the rat produced 
by duck antirat-kidney serum. I: Occurrence of 
a latent period. Marco W. Hasson* AND BEa- 
TRICE C. SeEEGAL. College of Physicians and 
Surgeons, Columbia Univ. 

1451. Nephrotoxic nephritis in the rat produced 
by duck antirat-kidney serum. II: Effect of 
cortisone on course of the disease. BEATRICE C. 
SEEGAL AND Marco W. Hasson.* College of 
Physicians and Surgeons, Columbia University. 

Nephrotoxic nephritis in the rat produced 
by duck antirat-kidney serum. III: Pathologic 
findings. MARGARET BEVANS AND BEATRICE C. 
SEEGAL. Goldwater Memorial Hosp. and College 
of Physicians and Surgeons, Columbia University. 

‘438. Measurement of basal metabolic rate from 
urinary pigment/creatinine ratio. Ferrin B. 
MorELAND AND ARTHUR E. GuraIo_o (intr by. 


Béia Havpert). Baylor Univ. College of Medi- 
cine and VA Hosp., Houston. 


Tumors 
WeEpNEspay, 1:15 p.m.—Room 13 


Chairman: Harold L: Stewart 


1467. Differentiation of an unusual brain tumor 
by heterologous transplantation. WoLFrGaNnG 
ZEMAN* AND ANDERSON NETTLEsHIP. Univ. of 
Arkansas. 

1386. Tumor-host interactions. C. G. Buy. Univ. 
of Kansas Med. Center. 

1432. Quantitative relation between growth of 
Ehrlich ascites tumor and reduction of liver 
catalase activity. BALpuIn Luckf AND Mary 
Berwick.* .-Univ. of Pennsylvania School of 
Medicine. 

1431. Comparison of physico-chemical prop- 
erties of crystalline human serum albumin in 
neoplasia. S. W. Lippincott, N. ERIKSEN,* 
C. T. O. Fone* anp H. Toornton.* Univ. of 
Washington. 

1449. Indirect nature of action of urethane in 
initiating pulmonary adenomas in mice. STAN- 
FIELD RocErs. Duke Univ. 

1413. Changes in breast, liver and bile ducts of 
rats fed mixtures of 2-acetylaminofluorene and 
1,2,5,6-dibenzofluorene. W. T. MHiu,* B. 
R1ieGEL,* P. Sousrx,* W. STANGER,* AND W. B. 
WartTMAN. Northwestern Univ. 

1464. Effect of carbon tetrachloride on spon- 
taneous, induced and transplanted hepatomas 
and on hyperplastic nodules in livers of mice. 
J. WALTER Witson. Brown Univ. 

1444. Specificity of an antineoplastic reaction 
induced in mice by carcinogenic compounds. 
Morris Pouiarp (intr. by R. H. Rigpon). 
Univ. of Texas Med. Branch, Galveston. 

1390. Effect of temperature on a neoplasm- 
regenerate complex in the newt (ériturus vir- 
idescens). CHARLES BreeEpis. Univ. of Penn- 
sylvania School of Medicine. 





Pathology Society Dinner 


WEDNESDAY, 6:30 p.M.—HoTEL DENNIS, OzONE Room 








Volume 12 


Kane Larrp Anp A. D. Barton (intr. by H. P. 
Ruscn). Univ. of Wisconsin. 

1402. Occurrence and nature of cytoplasmic liver 
cell inclusions following hepatic arterialization 
in the dog. Epwin R. FisHER AND BERNARD 
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Liver and Protein Metabolism 
THURSDAY, 9:00 a.m.—Room 13 
Chairman: J. L. Bollman 
1446. Influence of protein intake on tuberculosis 


in guinea pigs and rats. H. L. Ratcuirre. Univ. 
of Pennsylvania. 

1454. Pancreatitis and other pathological 
changes in rats given azaserine (AZS). STEPHEN 
S. SrernBeRG, Freperick 8S. PHILIPS AND 
Donatp A. CLARKE (intr. by Frep W. StTEew- 
ART). Sloan-Kettering Inst. 

1401. Pancreatic protein synthesis in experi- 
mental pancreatitis. EMMANUEL FARBER, H. 
SrprRaNsky* AND E. D. Ki.Bourne.* Tulane 
Univ. School of Medicine. 

1415. Hepatic nucleic acids following acute in- 
jury. J. Horrman, M. B. Himes, S. Lapan, R. 
Riszx1, A. W. PoLuisTeR AND J. Post (intr. by 
Irvine GraEF). New York Univ. and Columbia 
Univ. 

1428. Changes in nuclear morphology and com- 
position during rapid protein synthesis in rat 
livers during refeeding after starvation. ANNA 


FisHer (intr. by R. D. Linu). Natl. Inst. of 
Health, Bethesda, and Univ. of Pittsburgh. 

698. Electrophoretic patterns of serum and re- 
constituted chloroform-extracted lyophilized 
serum. J. C. Forses anv P. C. Tayuor.* Med. 
College of Virginia. (Biochem.) 

1407. A simple multiple paper electrophoresis 
apparatus and its application in clinical chem- 
istry. E. Puitip HALPERN AND V. TRESSVILLE 
(intr. by C. Weiss). Albert Einstein Med. Center, 
Philadelphia. 

1400. Human vs. experimental rat cirrhosis. 
Hans Exias* anp Hans Popper. Cook County 
Hosp. and Chicago Med. School. 

1387. Hepatic regulation of blood sugar with 
altered hepatic blood flow. J. L. Bouiman. 
Mayo Clinic. 

1455. Dynamics of iron absorption. W. B 
SrewartT AND S. R. Gamsino.* Columbia Univ. 








Lost and Found Articles 


Inquire at the Federation Office, Room 8, Convention Hall 
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Tissue Response, Electrolytes, 
Histochemistry 


Tuurspay, 1:15 p.m.—Room 11 


Chairman: F. W. Hartman 


1384. Sections versus smears in the interpreta- 
tion of splenic tissue obtained by needle biopsy. 
MatrHew Buiock aNnp GEORGE Smit.* Univ. of 
Colorado Med. School. 

1416. Disappearance rate of trypan blue as a 
measure of reticulo-endothelial activity. How- 
arRD C. Hoprs AND BENJAMIN T. WILLIAMS.* 
Univ. of Oklahoma School of Medicine. 

1377. Pathology of chlorophyll administration in 
mice. WILLIAM ANTOPOL AND Susi GLAUBACH.* 
Beth Israel Hosp., New York City. : 

1461. Changes in tissue electrolyte of rats after 
severe thermal injury. James M. WALKER, 


Avis R. WALKER, EvizaBetH M. BARNETT AND 
Marie T. Barnes (intr. by I. 8. Ravpry). 
School of Medicine, Univ. of Pennsylvania. 

1448. Turnover rate of sodium in edema fluid 
and ascites. J. S. RoBpertson (intr. by LEE E. 
Farr). Brookhaven Natl. Lab. and Naval Radi- 
ological Defense Laboratories, San Francisco. 

1442. Reducing sugar groups of mucins demon- 
strated histochemically by an alkaline tetrazo- 
lium method. A. G. E. Pearse (intr. by J. F. A. 
McManvs). Univ. of Alabama Med. Centre. 

1466. Histochemical observations on normal and 
experimentally injured dog myocardium. H. O. 
Yoxoyama,* R. B. JENNinNGs,* W. B. WARTMAN 
AND G. CLuaBAUGH.* Northwestern Univ. 

1397. Specialized mitochondria in corynebac- 
terium diphtheriae. JoHn C. Davis* AND 
Stuart Mupp. School of Medicine, Univ. of 
Pennsylvania. 





Pathology Society Business Meeting 


TuurspDAY, 4:00 p.M.—CONVENTION Hau, Room 11 





PAPERS READ BY TITLE 


1621. Effect of streptomycin on lymphatic leu- 
kemia in AKR mice. Horace Go.piz, Bar- 
BARA R, JEFFRIES,* SOLOMON GREEN* AND 
Davin Ross.* Meharry Med. College. (Immunol.) 

1433. Evaluation of two recently proposed meth- 


ods of ureterosigmoidostomy. N. S. R. MALur 
(intr. by B&ta Haurert). VA Hosp., Houston. 

1439. An influence of age on the transplantation 
of leukemia from inbred to non-inbred guinea 
pigs. Ext M. Nave. Natl. Cancer Inst. 








Notes 
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Proteins and Amino Acids 
TueEspay, 9:00 a.m.—Room 8 


Chairman: Conrad A. Elvehjem 


680. Differences between fructose and 


9:00 
glucose in the browning reaction. R. C. 
Evuineson, A. J. MUELLER AND K. 8. Kem- 
MERER (intr. by WARREN M. Cox, JrR.). Mead 
Johnson Research Lab. (Biochem.) 


9:16 591. Blood ergothioneine and dietary 
oats. RopeRT C. BALDRIDGE (intr. by Howarp 
W. Rosinson). Temple Univ. School of Medi- 
cine. (Biochem. ) 

9:30 1559. N-glycosylglycines and growth of 
Lactobacilli. DExTER RoGers,* Tsoo E. K1na* 
ANv VERNON H. CHELDELIN. Oregon State 
College. 

9:45 1581. Biosynthesis of glycine, serine 
and threonine in yeast. C..H. Wana,* B. E. 
CHRISTENSEN* AND VERNON H. CHELDELI‘. 
Oregon State College. 

10:00 1513. Neosynthesis of methionine, cho- 
line and serine in the chick. Berry Hsvu,* 
Erne. I. ANpERSON,* SipNEY WEISS* AND 
Jakos A. Stexou. Lankenau Hosp. Research 
Inst. 

10:16 1519. Synthesis of cystine and methi- 
onine from §*-labeled sodium sulfate in the 
rabbit. R. Kutwicu,* Lee Strueuia,* J. T. 
JacKson* AND P. B. Pearson. U.S. Dept. of 
Agriculture. 

0:80 1472. Effect of methionine and glyco- 
cyamine on growth of rats. H. BARON* AND 
J.B. Attison. Rutgers Univ. 

‘0:46 1508. Lipotropic action of protein. 


612 


A. E. Harper,* D. A. Benton,* M. E. WinsE* 
AND C, A. ELvEHnJEM. Univ. of Wisconsin. 
11:00 1569. Occurrence of fatty liver of portal 
type in rats on a corn diet and the response 
to lipotropic agents. Maurice E. Suixs, W. B. 
STEWART* AND RosALiE DeEGIovANNI.* Co- 

lumbia Univ. 

11:16 1497. Effect of vitamin By: on methyl 
synthesis from glycine. Jay Firtu,* 8S. P. 
Mistry* AND B. Connor JouHNson. Univ. of 
Illinois. 

11:30 1586. Effect of dietary hepatic necrosis 
in rats upon liver coenzymes. C. S. Yana* 
AND Rosert E. Ouson. Univ. of Pittsburgh. 

11:45 1505. Effect of previous level of protein 
intake on response to injury. M. I. Gross- 
MAN, Dorts HowEs CaLLoway, JAMES Bow- 
MAN AND WILLIAM K. CaLHouN (intr. by 
Harry Spector). Army Med. Nutrition Lab. 
Denver. 


Carbohydrate Metabolism; Human 
Nutrition 


Tuespay, 9:00 a.m.—Room 6 


Chairman: Fredrick J. Stare 


9:00 1478. Growth stimulatory effect of 
lactose added to synthetic diets for chicks. 
G.M. Briaags anp M.R. Spivey.* Natl. Insts. 
of Health. 

9:15 1579. Effect of acetate and pyruvate on 
alcohol metabolism. JoserpH J. ViTaLe, D. 
Mark Heastep AND NORMAN ZAMCHECK.* 
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Harvard School of Public Health, Boston City 
Hosp., and Long Island Hosp. 

9:30 1495. Relationships of nutrient levels 
of diets of Iowa school children to physical 
and biochemical measurements. Ercex §. 
EppricuHt,* Vircinta D. SIDWELL* AND 
CHARLOTTE RopErucK. Iowa State College. 

9:45 1567. Effect of aureomycin and penicil- 
lin on the growth of Guatemalan school 
children. Nevin 8S. ScrimsHaw, MiGuet A. 
GuzMan* anp OupH B. Tanpon.* Inst. of 
Nutrition of Central America and Panama, 
Guatemala. 

10:00 1545. Serum alkaline phosphatase rela- 
tionships in nutritional status evaluation of 
adolescents. Lura M. OpLAND AND RvUTH 
JEAN OsTLE (intr. by Miuicent L. Hatua- 
way). Montana Agric. Exper. Station. 
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10:16 1531. Serum lipid levels of Central 
Americans compared with those of Norih 
American adults. Gzorce V. Mann, J. Av- 
TONIO MuNoz* anp Nevin S. ScrimsHaw. 
Harvard School of Public Health and Inst. of 
Nutrition of Central America and Panama, 
Guatemala. 

10:30 1580. Surveys of food and nutrition re- 
search in the United States. LERoy Vonris 
AND HELEN L. Jerrrey.* National Research 
Council. 

10:45 967. Nitrogen, fat, calcium, phos- 
phorus and magnesium metabolic balances in 
totally gastrectomized humans. Morron 
Scuwartz,* Henry T. RANDALL* AND Oscar 
Bopansky. Sloan-Kettering Inst. for Cancer 
Research. (Biochem.) 








Exhibits 
CONVENTION Hatt ARENA 


Monday, April 12, 12:00 noon to 6:00 P.M. 
Tuesday, Wednesday and Thursday, April 13-15, 8:45 a.m. to 5:30 p.m. 
Friday, April 16, 8:45 a.m. to 3:30 p.m. 
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Symposium: Basic and Applied Studies of the of purines and of serine. JosepH H. BuRCcHENAL. 
Newer B-Complex Factors Sloan-Kettering Inst. for Cancer Research and 

Cornell Univ., New York City. 
Turspay, 1:15 p.M.—BALLROoM 2:45 Recent studies of intrinsic factor and the 
, ‘ utilization of vitamin B,.,Co®. Roserr F. 
Chairman: Arnold D. Welch ScuHiLuinG. University Hospital, Univ. of Wis- 

1:16 Transformylation cofactor and purine bio- consin, Madison. 

synthesis. G. Rospert GREENBERG. Dept. of 3:30 Some abnormalities in pyridoxine metab- 
Biochemistry, Western Reserve Univ., Cleve- olism in human beings. RicHarp W. VILTER. 
land, Ohio. Dept. of Internal Medicine, Univ. of Cincinnati, 

2:00 Clinical effects of analogues of folic acid, Cincinnati, Ohio. ‘ 





Nutrition Society Business Meeting 


TuEspDAY, 4:15 p.M—CONVENTION Haut, Room § 





Joint Session of the Federation 


TuEsDAY, 8:30 p.M—CoNVENTION HALL, BALLROOM 


Program on page 530 











616 AMERICAN INSTITUTE OF NUTRITION Volume 13 
Wednesday Morning, April 14, 9:00 a.m. 
An asterisk * following an author’s name indicates “‘by invitation” 
For complete institutional connection and address see abstract, Part I 
Protein Utilization 11:30 1516. Interrelations in man among 
. nitrogen balance, caloric intake and protein 
WEpNESDAY, 9:00 a.M.—BALLROOM intake. R. E. Jonnson, F. Sargent II,* 
Chairman: James B. Allison V. W. Sarcent* anv R. D. Evans.* Univ. 
9:00 1486. Apparent digestibility of protein. of Illinois, and Wright-Patterson AFB. 
Ear W. CRAMPTON AND ELAINE B. RUTHER- 
ForD.* Macdonald College, McGill Univ., 
Quebec. 
9:15 1474. Protein metabolism in the preg- Unclassified Factors 


nant rat. GzorcE H. Beaton,* M. H. Ryu,* 
J. L. Beare* anp E. W. McHenry. Univ. of 
Toronto. 

9:30 1469. Nitrogen balance studies with 
dogs on casein or methionine-supplemented 
casein. AARON ARNOLD AND Jessy S. Scuap.* 
Sterling-Winthrop Research Inst. 

9:45 1587. Utilization of nitrogen from 
amino acid mixtures: Relative importance of 
essential and non-essential amino acids. 
SxH1ane P. Yane* anp PEARL Swanson. Jowa 
State College. 

10:00 1541. Nitrogen balance and hemoglobin 
of adult rats as affected by amino acid diets 
low in histidine. E. 8. Nasser ann V. H. 
GaTewoop.* Univ. of Rochester School of 
Medicine and Dentistry. 

10:15 1471. Effect of supplementing a pol- 
ished rice and red kidney beans diet with 
amino acids. Conrapo F. ASENJO AND JosE A. 
Goyco.* Univ. of Puerto Rico School of Med- 
icine. 

10:30 1470. Supplementary effect of protein 
and amino acids with the ‘poor’ rice diet of 
South India. R. ARULANANTHAM (intr. by 

7 FRANKLIN C. Bina). Northwestern Univ. Med. 
School. 

10:45 1575. Influence of processing on supple- 
mentary value of vitamin B,: to the proteins 
of soft wheat in presence of lysine and thre- 
onine. BARNETT SuRE. Univ. of Arkansas. 

11:00 1481. Nitrogen metabolism at varying 
caloric intakes as influenced by fat content of 
the diet. Doris Howes CaLLtoway* AND 
Harry Spector. QM Food and Container Inst. 
for the Armed Forces. 

11:16 1498. Importance of fat in the nitrogen 
economy of the protein-depleted rat when 
caloric restrictions are imposed. Haze Metz 
Fox* anp Peart Swanson. Jowa State College. 


WeEpnNEspDAyY, 9:00 a.m.—Room S 


Chairman: Arthur H. Smith 


9:00 1512. Muscular dystrophy in rabbits as 
a result of chronic choline deficiency. E. L. 
Hove Aanp D. H. Copetanp.* Alabama Poly- 
technic Inst. 

9:15 1556. Choline studies with the young 
guinea pig. Mary EuizaBetH Rep. Nail. 
Insts. of Health. 

9:30 1511. Studies on unidentified growth 
stimulants for Streptococcus faecalis. C. H. 
Hi. (intr. by G. H. Wise). Univ. of North 
Carolina. 

9:45 1523. Toxicity of corn germ for J'enebrio 
molitor. H. LipKE AND G. FRAENKEL (intr. by 
T. S. Hamiuton). Univ. of Illinois. 

10:00 1565. Concentration of the nutritional 
factor promoting resistance of the mouse ‘0 
Salmonella infection. Howarp A. ScHNEIDER 
AND Norton D. ZinpEr.* Rockefeller Inst. for 
Med. Research. 

10:15 1563. Fermentation meals as source of 
unidentified chick growth factors. A. i. 
ScHaEFER, R. D. Greene,* H. L. Sassama \* 
AND 8S. Winp.* E. R. Squibb & Sons. 

10:30 1549. Influence of hen diet on grov‘h 
response of chicks to different sources of u..i- 
dentified growth factors. EuGENE B. Patri &8- 
SON* AND JAMES McGinnis. Washington Si te 
College. 

10:45 1490. Effect of egg yolk, fat and fish 
solubles on the growth of chicks. C. A. Dr v- 
Ton, R. J. Linuie anp J. R. Sizemore (in r. 
by N. R. Exuis). US Dept. Agriculture. 

11:00 1500. Effect of orotic acid on grow h 
of chicks and poults. J. C. Fritz, F. '). 
WuartTon, Jr.* ann R. M. HENLEY.* Daw 's 
Labs., Chicago. 
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Wednesday Afternoon, April 14, 1:15 p.m. 


Symposium: What Can We Do About Food SEBRELL, JR. National Insts. of Health, Be- 


Faddism? thesda, Md. 
2:00. Food faddism and the consumer. ADELIA 
Wepnespay, 1:15 p.w.—Room S$ BeeuwKeEs. School of Public Health, Univ. of 


Michigan, Ann Arbor. 

2:46. Control of nutritional claims under the 
Food, Drug and Cosmetic Act. ELMER NELson. 
US Food and Drug Admin., Washington, D. C. 

1:15. Introductory remarks. L. A. MayNnarp. 3:39, Educational and economic hazards imposed 
Cornell Univ. School of Nutrition, Ithaca, N. Y. by faddists. C. Guen Kina. The Nutrition 

1:20. Food faddism and public health. W. H. Fndn. Inc., New York City. - 


Chairman: L. A. Maynard 





American Institute of Nutrition Dinner 


Presentation of Awards 
WEDNESDAY, 6:30 p.m@—Horet Mapison, Main Dinine Room 
Tickets available at the ticket desk, Convention Hall 
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Thursday Morning, April 15, 9:00 a.m. 


An asterisk * following an author’s name indicates “‘by invitation”’ 
For complete institutional connection and address see abstract, Part I 


Lipid Metabolism 
TuHurspay, 9:00 a.m.—Room 6 


Chairman: Carleton R. Treadwell 


9:00 1576. Effect of dietary fat on the ab- 
sorption of dietary cholesterol. LEon SwWELL,* 
D. F. Fuicx,* Henry Freip* anp C. R. 
TREADWELL. George Washington Univ. School 
of Medicine. 

9:16 1468. Food fats and serum cholesterol. 
JOSEPH T. ANDERSON AND ANCEL Keys. Univ. 
of Minnesota. 

9:30 1547. Effects of fat-free diet on growing 
male rats. THEODORE C. Panos AND JoHN C. 
FINERTY (intr. by Hiupa F. WIsEsE). Univ. 
of Texas Med. Branch. 

9.46 1487. Effect of free choice during re- 
habilitation following dietary restriction on 
the fat and water of tissues of rats. E. Da 
Costa, R. Ciayton* anp H. Krzywicx1.* 
Fitzsimons Army Hosp. 

10:00 1502. Fatty acid metabolism and intra- 
cellular K* and Nat. R. P. Geyer, Katuer- 
INE J. SHOLTz* AND Marron A. Ryan.* Harvard 
School of Public Health. 

10:16 1529. Fatty acid metabolism and he- 
patic lipogenesis. I. Lyon* anv R. P. Geyer. 
Harvard School of Public Health. 

10:30 1473. Fat metabolism in three forms of 
obesity. MARGARET W. Bates,* J. MAYER 
AND Susan F. Navuss.* Harvard School of 
Public Health. 

10:45 1533. Studies on goldthioglucose obes- 
ity. Norman B. MarsHALL* anv J. MAYER. 
Harvard School of Public Health. 

11:00 1534. Exercise (treadmill), food intake 
and body weight in normal, genetically obese 
and goldthioglucose obese animals. J. MAYER. 
Harvard School of Public Health. 

11:16 1488. Failure of thermogenesis and 
effect of high frequency electromagnetic 
waves in the hereditary obese-hyperglycemic 
syndrome. THomas R. A. Davis* anv J. 
Mayer. Harvard School of Public Health. 

11:30 1721. Formation of monoglycerides dur- 
ing fat digestion in human beings. R. 8S. 
Harris, J. W. CHAMBERLAIN* AND J. H. 
Benepict.* Massachusetts Inst. of Technology 
and Procter and Gamble Co. 


Vitamin B,: and Folic Acid 
Tuurspay, 9:00 a.m.—Room S 


Chairman: Paul Gyorgy 


9:00 1573. Comparison of three microbio- 
logical assay methods for vitamin Bip. A. V. 
Stirrey, R. G. Esposiro anp WI.Lu1AM L. 
Wi.uiaMs (intr. by T. H. Juxes). Lederle 
Labs. Div., American Cyanamid Co. 

9:15 1510. A rat growth assay method for 
vitamin By. ARTHUR M. HARTMAN AND 
LesuiE P. Drypen.* US Dept. of Agriculture. 

9:30 1568. A procedure of assay for vitamin 
By and unidentified growth factors based 
upon growth of depleted rats. W. C. SHEr- 
MAN AND H.C. ScoaErer.* Ralston Purina Co. 

9:45 1558. Effect of large doses of vitamin 
Biz on reproduction in rats. LuTHerR R. 
RIcHARDSON. Texas Agric. Exper. Station. 

10:00 1570. Vitamin By deficiency in the 
chick and relationship thereto of other 
nutrients. M. R. Sprvey* anp G. M. Briaes. 
Natl. Insts. of Health. 

10:16 1491. Effect of xanthine administration 
on xanthine oxidase activity of mouse tissues. 
L. 8. Drerricn (intr. by Maurice E. SHIzs). 
Columbia Univ. 

10:30 1719. Influence of vitamin By: and 
methionine on concentration of riboflavin, 
nicotinic acid and xanthine oxidase in hepatic 
tissue. CecILE Hoover Epwarps Anp NINA 
Maer JOHNSON (intr. by P. P. Swanson). 
Tuskegee Inst. 

10:46 1492. Influence of folic acid deficiency 
on the metabolism of chicken bone marrow 
cells. James S. Dinnine anv Paut L. D«y. 
Univ. of Arkansas. 

11:00 1554. Effect of aminopterin on covn- 
zyme A synthesis by rats. Epwarp M. Por," 
C. F. Sauxers,* James S. DINNING AND 
Paut L. Day. Univ. of Arkansas. 

11:16 1588. Incorporation of C'4-formate i: to 
citrovorum factor. Sigémunp F, ZakRzEws «KI 
AND CHaRues A. Nicuow (intr. by A. 0. 
We tcn). Yale Univ. 

11:30 1527. Biosynthesis of folic acid aid 
citrovorum factor in the germfree rat. T. |). 
Luckey AND J. A. Reyniers. Univ. of Noire 
Dame. 
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Thursday Afternoon, April 15, 1:15 p.m. 


An asterisk * following an author’s name indicates ‘‘by invitation”’ 
For complete institutional connection and address see abstract, Part I 


Vitamin By, 
TuHurspayY, 1:15 p.m.—Room S 


Chairman: Grace A. Goldsmith 


1:16 650. Chick embryonic death in relation 

to the maternal diet. Frank C. Csonka, 

Martow W. O.Lsen* Anp J. R. SizMore.* 

US Dept. of Agriculture. (Biochem.) 

1:30 1496. Gross and histological anomalies 

of the Bi2-deficient chick embryo. THomas M. 

FerGuson* anp J. R. Coucu. Texas A and M 

College. 

1561. Vitamin By: activity of plasma 
and whole blood from various animals. 
Harotp L. RosENTHAL AND CHARLES L. 
Brown, Jr. (intr. by G. A. GoLpsmiTH). 
Tulane Univ. School of Medicine. 

1546. Serum levels of vitamin B,2in man. 
Kunio Oxupa, Ruta D. Woop, Catvin A. 
LaNnG AND Bacon F. Cuow (intr. by RoBEert 
A. Harte). Johns Hopkins Univ. 

1521. An oral tolerance test for vitamin 
Bi. Carvin A. Lana, Kunio Oxupa, Ruta D. 
Woop anp Bacon F. Cuow (intr. by ErNEs- 
TINE B. McCouuum). Johns Hopkins Univ. 

1560. Influence of intrinsic factor upon 
the utilization of orally administered vitamin 
By. CHARLES RosENBLUM,* Davip T. Woop- 
BURY,* E.LizABETH W. GILFILLAN* AND 
Guapys A. Emerson. Merck Inst. for Thera- 
peutic Research. 

1484. Vitamin Biz and aging. Bacon F. 
Cuow. Johns Hopkins Univ. 

8:00 1584. Further study of the synthesis of 
vitamin B;. by spontaneous cancers. D. W. 
Woo tey. Rockefeller Inst. for Med. Research. 

8:15 1537. Counteraction by vitamin Bis of 
protein catabolic effects of cortisone. JosEPH 
Meites anv Y. 8. L. Fena.* Michigan State 
College. 

8:30 1555. Effects of growth hormone or 
vitamin B,2 on liver constituents following 
partial hepatectomy. Examine P. Ratu, 
Mary E. Dumm* AnD BertrRAM LAKEN.* 
New York Univ. Bellevue Med. Center. 


1:46 


2:00 


2:15 


2:30 


2:45 


Inorganic Elements 
TuHurRspDAY, 1:15 p.m.—Room 6 


Chairman: C. L. Comar 


1:15 1520. Relationship of serum alkaline 
phosphatase activities to rates of gain in 
Brahman cattle. H. O. KunKEL,* Mary F. 
FUTRELL* AND Cart M. Lyman. Teras A & M 
College. 

1535. Production of osteitis fibrosa 
cystica with a low calcium diet plus fluorine. 
J. F. McCienpon, H. Scuraer* anv J. 
GERSHON-COHEN.* Albert Einstein Med. Center. 

1517. Utilization of phytate and inor- 
ganic phosphorus in the chick as measured by 
P® tracer studies. K. W. Keane,* R. A. 
Co.iins* AND M. B. Griuuts. Internatl. Min- 
erals and Chemical Corp. 

1583. Effect of potassium, sodium or 
calcium on the growth of young rabbits fed a 
purified diet containing different levels of fat 
and protein. J. G. WooLry,* H. Kerre.* anp 
O. MickE.sEn. Nail. Insts. of Health. 

1577. Effect of dietary NaCl on ultimate 
size, blood pressure and organ weight of rats. 
Rosert G. Tucker,* Wituiam J. DarBy 
AND GEoRGE R. MENEELY.* Thayer VA Hosp. 

and Vanderbilt Univ. School of Medicine. 

2:30 1504. Cabbages and turnips as a cause 
of endemic or epidemic goiter. Growth of a 
legend. Istporn GREENWALD. New York Univ. 
College of Medicine. 

2:45 1479. Effect of cobalt on growth of 
chicks and rats. M. J. Burns* anp W. D. 
Satmon. Alabama Polytechnic Inst. 

3:00 1550. Determination of serum copper 

with bis -cyclohexanone - oxalydihydrazone. 

Rautpn E. PEetTrerson AND MARGARET E. 

Bo.uieR (intr. by Fitoyp 8. Dart). National 

Insts. of Health. 

1572. Absorption of radioiron from iron 
enriched bread. RutH STEINKAMP,* REUBENIA 
Duspacn* AND Cart V. Moore. Washington 
Univ. School of Medicine. 


1:30 


1:48 


2:00 


2:16 


8:15 
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Nutrition Society Business Meeting 


Tuurspay, 4:15 p.mM—CoNnvENTION Hai, Room §S 





Biochemistry-Nutrition Smoker 


Tuurspbay, 9:30 p.mM—Hotrent AMBASSADOR, BALLROOM 


Tickets available at the ticket desk, Convention Hall 





Volume :3 ‘aim 








Offices 


Federation Office—Room 8, Convention Hall 
Convention Manager’s Office—Box Office, Convention Hall Lobby 
Exhibit Manager’s Office—Arena, Convention Hall 




















FRIDAY MORNING, APRIL 16 


Friday Morning, April 16, 9:00 a.m. 


An asterisk * following an author’s name indicates ‘‘by invitation”’ 
For complete institutional connection and address see abstract, Part I 


Vitamin B-Complex 
Fripay, 9:00 a.m.—Room S 


Chairman: Albert G. Hogan 


9:00 1540. Effect of thiamine analogs on 
embryonic development and growth of the 
chick. Epwarp C. NaBEr,* W. W. CRAVENS, 
C. A. BAUMANN AND H. R. Birp. Univ. of 
Wisconsin. 

9:16 1542. Effect of thiamine deficiency on 
reproduction in the rat. MARJORIE M. NELSON 
AND HERBERT M. Evans. Univ. of California, 
Berkeley. 

9:30 1489. Enzyme and coenzyme concen- 
trations of rat tissues with graded intakes of 
vitamin Be. Lucite E. DrckKER (intr. by 
MarcGaret A. Ountson). Michigan State College. 

9:45 1506. Strain differences in the niacin 
metabolism of rats. Louise P. Gurtp,* Mary 
E. Losk1n* AND ANNE W. Wertz. Univ. of 
Massachusetts. 

10:00 1483. Effect of dietary variations on 
pyridine nucleotide levels in human blood. 
K. E. Cuestock* anp M. S. REyYNOLDs. 
Univ. of Wisconsin. 

10:15 1503. Comparative effects of diets con- 
taining lime-treated and untreated corn in 
the production of human niacin deficiency. 
Grace A. GoLpsMITH, JANIS GIBBENS,* 
Harotp L. RoseNTHAL,* WALTER G. UN- 
GLAUB* AND O,. NEAL MILLeER.* Tulane Univ. 
School of Medicine. 

10:30 1532. Transaminase activity of blood 
hemolysates. M. Eu1zaBeTH Marsu, Louts D. 
GREENBERG* AND JAMES F.. RINEHART.* Univ. 
of California, San Francisco. 

10:45 750. Excretion of nitrogen in vitamin 
Bg insufficiency. W. W. HAWKINS AND VERNA 
G. Leonarp.* Natl. Research Council of 
Canada. (Biochem.) 

11:00 1493. Vitamin'Bs deficiency in monkeys. 
Guapys A. Emerson, Georce E. Boxer, 
AND EvizaABETH W. GILFILLAN.* Merck Inst. 
for Therapeutic Research. 

!.-18 1476. Vitamin Bs requirements in in- 
fants. O. A. Bessey, Doris J. D. Apam,* 
D. R. Bussey* anp A. E. Hansen. Univ. of 
Texas Med. Branch. 


11:30 1507. Influence of pyridoxine on min- 
eral balance in infant maintained on a con- 
vulsigenic milk preparation. Ar1Lp E. Han- 
sEN, Hitpa F. WigesE, Doris J. D. Apam,* 
Dan R. Bussey* anp A. G. WorsHam.* 
Univ. of Texas Med. Branch. 


Vitamin C; Fat-Soluble Vitamins 
Fripay, 9:00 a.m.—Room 6 


Chairman: Harry J. Deuel, Jr. 


9:00 1528. Ascorbic acid in the white cells 
and sera of.human subjects fed low intakes of 
the vitamin after saturation or partial deple- 
tion. Ruta N. Lurz,* Berry F. STEeEe.e,* 
Zaina H. Prerce* anp H. H. WI.uraAms. 
Cornell Univ. 

9:15 1522. Ascorbic acid in blood following 
ingestion of dehydro and reduced ascorbic 
acid. HELLEN LINKSWILER (intr. by E. NEIGE 
TopHUNTER). Univ. of Alabama. 

9:30 1536. Effect of ascorbic acid in pre- 
venting or delaying multiple B vitamin de- 
ficiencies in rats. E. G. McDaniEL* AND 
Fuioyp 8. Dart. Natl. Insts. of Health. 

9:45 1501. Vitamin A deficiency in cats. 
S. N. Gersuorr,* 8. B. ANpRus* AND D. M. 
Heastep. Harvard School of Public Health. 

10:00 1482. Methods for the identification and 
determination of quinones. Wiiu1am J. 
CaNapyYy* AND JosEPH H. Ror. George Wash- 
ington Univ. 

10:16 1544. Bioassay of vitamin D with 
radiophosphorus. P. Numeror,* H. L. Sassa- 
MAN,* A. Ropaers* anp A. E. ScHAEFER. 
E.R. Squibb & Sons. 

10:30 1548. A chick vitamin D assay method 
using radioactive calcium (Ca*). H. Patrick 
AND G. K. ScHwEITzER.* Univ. of Tennessee. 

10:45 1582. Effect of a vitamin E deficiency 
on oxidation of Krebs cycle intermediates by 
rabbit liver. I. M. Werrnstocx,* Irvine 
ScHoicHeT* anp A. T. MriiHorat. Cornell 
Univ. Med. College. 

11:00 1538. Effect of adrenaline and glucose 
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on the terminal phase of dietary necrotic Kiavus Scuwarz (intr. by Fioyp 8. Darr). 

liver degeneration. WALTER MERTZ AND Natl. Insts. of Health. 

Kuavus Scnwarz (intr. by James M. Hunp- 11:30 1553. Lesions of the mesodermal tissues 

LEY). Natl. Insts. of Health. in rats fed Lathyrus odoratus seeds. I. V. 
11:15 1566. Influence of food supply and fat PonseETI AND R. 8. SHeparp (intr. by C. D. 

intake on dietary necrotic liver degeneration. May). State Univ. of Iowa Med. School. 





Special Functions 


Tickets for group breakfasts, luncheons and dinners, Society dinners, and the Bio- 
chemistry-Nutrition Smoker are on sale in the Lobby, Convention Hall. 














Lost and Found Articles 


Inquire at the Federation Office, Room 8, Convention Hall 
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An asterisk * following an author’s name indicates ‘“‘by invitation”’ 
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Growth: Antibiotics 
Fripay, 12:30 p.m.—Room § 


Chairman: E. L. R. Stokstad 


12:30 924. Effects of sodium potassium cop- 
per chlorophyllin when included in a ration 
fed to rats. 1: Growth. ELwoop F. REBER AND 
Donavp A. WILLIGAN (intr. by T. S. Hami.- 
ton). Univ. of Illinois. (Biochem.) 

12:45 1485. Maximum growth of suckling 
rats. GERALD J. Cox, Paut V. MorGan* AND 
Jessica W. Natuans.* Univ. of Pittsburgh. 

1:00 1585. Effect of cortisone and low tem- 
perature on the enzyme concentration in rat 
tissues. RicHarp S. YAMAMOTO AND BB. F. 
Cuow (intr. by E. V. McCoutuium). Johns 
Hopkins Univ. 

1:15 1562. Stress of thyroid on growth of 
rats receiving milk diets. HERBERT P. SARETT 
AND LAWRENCE P. Sniprer.* Mead Johnson 
Research Lab. 

1:30 1420. Enhancement of growth of lym- 
phosarcoma transplants in riboflavin-deficient 
rats by low protein feeding. Hans Kaunitz, 
CHaRLeEs A. SLANETZ* AND HERBERT C. 


StoerK. Columbia Univ. and Merck Inst. for 
Therapeutic Research. (Pathol.) 

1:46 1571. Relation of high environmental 
temperature, starvation and coryza to several 
blood constituent levels of New Hampshire 
chickens. Rosert L. Squips, Micuet A. 
GuzMANn* AND NEvIn S. Scrimsuaw. Inst. of 
Nutrition of Central America and Panama: 

2:00 1494. Relation of diet to toxicity,. of 
chlorinated naphthalenes in rats”..R: W. 
Encet, W. N. Linxous* anp W. B. BELL.* 
Virginia Polytechnic Inst. 

2:15 1514. Antibiotics, growth, food utiliza- 
tion and the use of chromic oxide in studies 
with rabbits. T. C. Huane,* H. E. Utricn* 
AnD C. M, McCay. Cornell Univ. 

2:30 1475. Growth-promoting effect of aure- 
omycin in the rat. Marion E. Berry* anpb 
Crecrur1a Scuuck. Purdue Univ. 

2:45 1578. Terramycin or streptomycin in 
growth, reproduction and lactation. J. A. 
Uram,* C. E. Frencu, G. P. BaArron* Anp 
R. W. Swirt. Pennsylvania State Univ. 

3:00 1564. Studies on the mechanism of 
action of antibiotics in ‘sparing’ B vitamins. 
Harotp E. ScHENDEL* AND B. CoNNoR 
Jounson. Univ. of Illinois. 





PAPERS READ BY TITLE 


1509. Biotin synthesis with indigestible residues 
in the digestive tract of the rat. Inez HaRRILL,* 
Doris JoHNSON* AND HELEN T. Parsons. Univ. 
of Wisconsin. 

1515. Amount of iron from gastrointestinal 
sources excreted in feces of human subjects on 
diets containing small amounts of iron and 
amount of nitrogen retained from the same diet. 
RutH InGALLs* AND Frances A. JOHNSTON. 
New York State College of Home Economics, 
Cornell Univ., Ithaca. 

1419. Antagonism of fresh fat to toxic effects 


of rancid cottonseed oil. Hans Kavunitz, 
CuaARLEs A. SLANETzZ* AND RuTH ELLEN JOHN- 
son.* Columbia Univ. College of Physicians & 
Surgeons. (Pathol.) 

1518. Nutritive value of protein of rice germ. 
Marinus C. Kix. Univ. of Arkansas. 

1526. Biological pigment combining capacities of 
various proteins. JoHN Lucas AND RoGER 
THIBERT (intr. by J. M. Orten). Univ. of 
Detroit. 

1530. Utilization of sulfate sulfur for taurine 
synthesis in the chick embryo L. J. MacHiin 
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(intr. by P. B. Pearson). US Dept. of Agri- Epwarps (intr. by Peart P. Swanson). Tvs- 
culture. kegee Inst. 

1539. Nutritional status of the aging: hema- 1551. Anemia apparently induced by bone-meal 
tology. AcNes Fay Morcan ano HE en L. enriched flour. L. Braptey Perr. Dept. Nail. 
Giuttum.* Univ. of California, Berkeley. Health and Welfare, Ottawa. 

1720. Symptoms of methionine deficiency in 1574. Biological value of the proteins in buck- 
adult rats. ZELMA PAYNE AND CEcILE HoovER wheat. BARNETT SuRE. Univ. of Arkansas. 





Exhibits 
CoNVENTION HALL ARENA 


Monday, April 12, 12:00 noon to 6:00 P.M. 
Tuesday, Wednesday and Thursday, April 13-15, 8:45 a.m. to 5:30 P.M. 
Friday, April 16, 8:45 a.m. to 3:30 P.M. 











Lost and Found Articles 


Inquire at the Federation Office, Room 8, Convention Hall 

















THE AMERICAN ASSOCIATION OF IMMUNOLOGISTS 


Thirty-eighth Annual Meeting 


Atlantic City, New Jersey, April 12-16, 1954 





Tuesday Morning, April 13, 9:00 a.m. 


An asterisk * following an author’s name indicates “by invitation’ 
For complete institutional connection and address, see abstract, Part I 


Effect of Viruses on Cells 
TuEspAy, 9:00 a.m.—Room A 


1693. Antigenic modification of virus treated 
erythrocytes. Joan H. Wauuace,* MaTrHew C. 
Dopp, Epwarp GARDNER, JR.* AND CLAUDE- 
Starr Waicut. Ohio State Univ. 

159. Plaque formation in tissue culture by a 
member of the herpes-B virus group. Francis L. 
Biack* AND JosEPH L. MEunick. Yale Univ. 

1670. Electron microscopic studies of tissue 
culture cells infected with a member of the 
herpes-B virus group. MaGpaLena REIssiG 
(intr. by JosepH L. Meunicx). Yale Univ. 

1624. Electron microscopy of early cytoplasmic 
changes due to influenza virus. Cart G. Har- 
rorD, ALICE HAMLIN* AND EsTHER PARKER.* 
Washington Univ. 

1675. Cytologic effects in vitro of epitheliotrophic 
and encephalitogenic viruses on human epi- 


thelial cells, strain HeLa. W1LL1AM F. ScHERER* 
AND JEROME T. SyverTON. Univ. of Minnesota. 

1671. Identification of a neurotropic virus with 
oncolytic action for the RPL-12 chicken lym- 
phoma. Manvet Roca-Garcia,* GeEorGE R. 
SHARPLEss* AND HERALD R. Cox. Lederle Labs. 
Div., American Cyanamid Co. 

1664. Propagation of Theiler’s virus in mouse 
brain tumors. Haroup E. PEARSON AND Doro- 
THY L. Lacersora.* Univ. of Southern Cali- 
fornia School of Medicine and Los Angeles County 
Hosp. 

1691. Effect of antibody on influenza virus infec- 
tion of transplanted tumors. Ropert R. Wac- 
NER. Yale Univ. 

1695. Observations on the edema and altered 
vascular physiology in rickettsial (murine 
typhus) toxemia of mice. L. W. WATTENBERG 
AND B. L. ExisBere (intr. by C. L. WisseMan, 
Jr.). Army Med. Service Grad. School. 

Presidential address: THomas P. MAGILL. 
State Univ. of New York. 
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An asterisk * following an author’s name indicates ‘‘by invitation” 
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Poliomyelitis and Coxsackie 
Tuespay, 1:15 p.m.—Room A 


1640. Adaptation of type I strains of poliomyel- 
itis virus to mice and cotton-rats. HILARY 
Koprowski, THomas W. Norton* AND Katu- 
RYN PreisteR.* Lederle Labs. Div., American 
Cyanamid Co. 

1656. Attenuation of poliomyelitis viruses on 
passage through tissue culture. JoserH L. 
Me .nick. Yale Univ. 

1674. Immunogenic activity of experimentally 
produced avirulent variants of 3 types of 
poliomyelitis virus. A. B. SaBin anp W. A. 
Hennessen.* Univ. of Cincinnati College of 
Medicine. 

1599. Effect of gamma globulin on subclinical 
infection in familial associates of poliomye- 
litis cases. Gorpon C. Brown Anp ALan S. 
Rasson.* School of Public Health, Univ. of 
Michigan. 

1639. Neutralizing antibodies against poliomye- 
litis virus by the plaque method. ALBERT S. 
KapLan (intr. by JosepH L. MELNIckK). Yale 
Univ. 

1689. Electron microscopic and ultracentrifuga- 
tion studies on purified tissue culture polio- 
myelitis virus strains. A. R. Taytor, A. E. 
Hoox,* I. Wm. McLean, Jr., AND F. D. Stim- 
PERT.* Parke, Davis and Co. 

1654. Use of HeLa cells for plaque assay of polio- 
myelitis virus. Mary E.McCuain anp CARLTON 
E. Scuwerpt (intr. by 8. 8S. ErBera). Univ. of 
California, Berkeley. 

1603. Cytopathogenic effect of Coxsackie viruses 
in human epithelial cell cultures. Ricuarp L. 
CROWELL* AND JEROME T. Syverton. Univ. of 
Minnesota. 

1663. Recovery of Texas-1 type Coxsackie virus 
from the blood of wild rabbit and from sewage 
contaminating rabbit’s feeding ground. J. R. 
O’Connor* anv J. A. Morris. US Dept. of 
Interior and Army Med. Service Grad. School. 


Complement 
TueEspay, 1:15 p.m.—Room 6 


1665. A new factor (properdin) in human serum 
necessary for interaction of zymosan and of 
certain bacteria with complement. Louis Pi.- 
LEMER, Livia BiumM,* Earut Topp* anp Irwin 
H. Lerow.* Western Reserve Univ. 

1645. Studies on mechanism of inactivation of 
human complement by plasmin and by antigen- 
antibody aggregates. Irwin H. Lepow,* LEona 
Wurz,* Oscar D. Ratnorr* anv Louis PIt- 
LEMER. Western Reserve Univ. 

1666. Reactivity of complement from sera of 
different species. Orro J. PLescia,* KENNETH 
AMIRAIAN,* AND MIcHAEL HEIDELBERGER. 
Columbia Univ. 

1678. Non-additivity of hemolytic units of 
complement. ARTHUR M. SILVERSTEIN (intr. by 
FRANK MALTANER). New York State Dept. of 
Health, Albany. 

1696. Effect of chemical and physical agents on 
contribution of complement nitrogen from 
rabbit and guinea pig sera. WILLIAM WEIGLE* 
AND Paut H. Maurer. Univ. of Pittsburgh 
School of Medicine. 

1653. Characterization of the Ca** and Mg** 
reaction steps in hemolysis by antibody and 
complement. MANFRED M. Mayer anp Law- 
RENCE LEvINE.* Johns Hopkins School of Hy- 
giene and Public Health. 

1683. Role of hemolytically active homologous 
complement in the in vitro tuberculin reaction. 
WarrEN R. STINEBRING* AND JOHN A. FLick. 
Univ. of Pennsylvania School of Medicine. 

1672. Comparative assay of antigens by com)le- 
ment fixation. Joun D. Ross (intr. by J. T. 
SyverToN). Univ. of Minnesota. ~ 

1644. Complement components in the sera .nd 
urines of patients with proteinurias. K. Lace 
AND E. J. WENK (intr. by B. Ratner). New J ork 
Med. College. 

1698. Effect of different nephrotoxic sera on 
level of complement during kidney perfusion 
with homologous serum. E. J. WeNnK anp K. 
LANGE (intr. by B. Ratner). New York Med. 
College. 
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Immunology Society Business Meeting 


TurEspaY, 4:15 p.M.—ConvEeNnTION Hau, Room A 





Joint Session of the Federation 


TurEspay, 8:30 P.M.—CoNVENTION Hat, BALLROOM 


Program on page 530 








Special Functions 


Tickets for group breakfasts, luncheons and dinners, Society dinners, and the Bio- 
chemistry-Nutrition Smoker are on sale in the Lobby, Convention Hall. 











Lost and Found Articles 


Inquire at the Federation Office, Room 8, Convention Hall 
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Influenza and Newcastle 
WeEpDNEsDAY, 9:00 a.m.—Room A 


1616. Effects of infection with influenza virus 
and of certain environmental factors on the pH 
of allantoic fluid from chick embryos. A. E. 
FELLER AND MicHaEL Porrter.* Univ. of Vir- 
ginia. 

1647. A study on the diagnosis and pathogenesis 
of influenza infection in ferrets by means of 
fluorescent antibody. Cu’ren Liv. Harvard 
Med. School. 

1623. Viremia in mice infected with influenza 
virus by the airborne route. DorotrHy Hamre, 
Jason A. APPEL* AND CxiayTon G. Loosii.* 
Univ. of Chicago. 

1634. Antigenic comparisons of lines of influenza 
virus isolated and adapted in different hosts. 
Kertru E. JENSEN AND Etva MInuszE (intr. by 
Tuomas Francis, JR.). School of Public Health, 
Univ. of Michigan. 

1604. A study of the prevention of influenza by 
group vaccination. Frep M. Davenport, 
ALBERT V. HENNEsSY* AND THOMAS FRANCIs, 
Jr. School of Public Health, Univ. of Michigan. 

1629. Antibody patterns found in a post-epidemic 
period with influenza. A. V. HENNEssy* AND 
F. M. Davenport. School of Public Health, 
Univ. of Michigan. 

1630. Modification of toxic effect of influenza by 
a microbial product. Ernest C. HERMANN, JR.* 
AND VINCENT GrovuP&. Rutgers Univ. 

1620. Mode of action of ‘APM’ inhibition of viral 
lesions. Harotp 8S. Ginsserea. School of Medi- 
cine, Western Reserve Univ. 

1638. Antimetabolites and virus proliferation. 
S. S. Kaurer, G. Bero* ano J. E. Prier.* 
New York State Univ. Upstate Med. Center. 

1687. Size and shape of molecules of a muco- 
protein which reacts with viruses of influenza- 
Newcastle-mumps group. Icor Tamm (intr. by 
Frank L. HorsFratu, Jr.). Hosp. of the Rocke- 
feller Inst. for Med. Research. 

1594. Variables in a virus neutralization test: 
Newcastle disease in the chick embryo. F. Bane 
AND M. Foarp.* Johns Hopkins Med. Inst. 


General 
WEDNESDAY, 9:00 a.m.—Room 6 


1597. Studies of toxin production of Cl. botu- 
linum Type C. Danie A. Bororr AND HELEN 
Dae CaBEEN.* Galesburg State Research Hosp. 

1591. Studies on plague. I: Purification and 
properties of the endotoxin of Pasteurella pestis. 
SAMUEL J. AsL,* JEANETTE REEDAL,* E. L. Dur- 
RUM* AND JOEL WARREN. Army Med. Service 
Grad. School. 

1694. Studies on plague. II: Serologic investiga- 
tion of Pasteurella pestis endotoxin and specific 
rabbit antitoxin. JozEL WarreN, Ursuta L. 
Watz,* JEANETTE REEDAL* AND SAMUEL J. AJL.* 
Army Med. Service Grad. School. 

1607. Typhoid fever in chimpanzees infected 
orally with Salmonella typhosa. GEOFFREY 
EpsALL, S1ipNEY GAINES,* Maurice LANDY AND 
WituraM D. Ticertr.* Army Med. Service Grad. 
School. 

1595. Abnormal capsular transformation in 
pneumococci. Sam M. BEIser anp Roun D. 
Hotcukiss.* Columbia Univ. College of Phy- 
sicians and Surgeons and Rockefeller Inst. 

1673. A hemolytic factor associated with Lepto- 
spira pomona. CATHERINE M. RvssE.v (intr. 
by A. E. Fetier). School of Medicine, Univ. of 
Virginia. 

1619. Spectrophotometric studies with strepto- 
lysin. O. A. GILLEN* AND H. A. FELpMaN. Siale 
Univ. of New York, Upstate Med. Center. 

1662. Mechanism of activating effect of calc: um 
on a bactericidal substance for Bacillus sub: ilis 
in rabbit serum. QUENTIN N. Myrvik (intr by 
A. E. Feuer). School of Medicine, Univ of 
Virginia. 

1610. Chemical reactivation of ultraviolet ir- 
radiated bacteria. SoLon A. ELLIson, BERN -RD 
F. ERLANGER, AND Peter Z. ALLEN (intr. by 
Harry M. Rose). Columbia Univ. Colleg: of 
Physicians and Surgeons. 
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Viruses—General 
WeEpDNEsDAY, 1:15 p.m.—Room A 


1669. Inactivation of tobacco mosaic virus with 
rabbit antisera. I. RapPpAPoRT AND A. SIEGEL 
(intr. by Dan H. CampsBett). Univ. of Cali- 
fornia, Los Angeles. 

1602. Use of detergents in identification of a non- 
elementary body form of meningo-pneumonitis 
virus. T. T. CRockER (intr. by ERNEST JAWETZ). 
Univ. of California School of Medicine, San 
Francisco. 

1658. Internal structure of herpes simplex, in- 
fluenza and vaccinia viruses as revealed by the 
electron microscope. CouNCILMAN MorGAn,* 
Soton A. Evxiison,* Harry M. Rose anp Dan 
H. Moore.* College of Physicians and Surgeons, 
Columbia Univ. 

1659. A new member of the hepatoencephalitis 
group of murine viruses. J. A. Morris AND 
C.G. Auutisio.* Army Med. Service Grad. School. 

1589. Newborn pneumonitis virus (Sendai). 
I: Some biological aspects. W. WiLBUR ACKER- 
MANN. School of Public Health, Univ. of Michigan. 

1626. Newborn pneumonitis virus (Sendai). 
II: Physical properties. Richarp E. HaRTMAN* 
AND W. WILBUR ACKERMANN. School of Public 
Health, Univ. of Michigan. 

1657. Newborn pneumonitis virus (Sendai). 
III: Serologic and immunologic characteri- 
zation. EtvA MInusE AND KeEItTH E. JENSEN 
(intr. by THomas Francis, JR.). School of Public 
Health, Univ. of Michigan. 

1684. Development of different antibodies in 
human beings experimentally infected with 
type 1 or type 2 dengue viruses. B. H. Sweet* 
AND A. B. Sasrn. Univ. of Cincinnati College of 
Vedicine. 

16°33. Immunological differences among herpes 

implex viruses. E. JawETz, V. R. CoLEMAN* 
nD E. R. Merri tu.* Univ. of Calif. Med. Center. 

1.8. Antigenicity of beta-propriolactone inacti- 
‘ated virus. GERALD A. LoGriprpo AND FRANK 
‘V. Hartman.* Henry Ford Hosp. 

l'2l. Separation of bacteriophage from bacteria 


by filtration through ‘chromatographic col- 
umns’. M. T. BusH AND THERESA RaINey.* 
Vanberbilt Univ., School of Medicine. (Pharma- 
col.) 


Antibodies 


WEpnNEspDAY, 1:15 p.m.—Room 6 


1697. Anti-red cell auto-antibodies of healthy 
humans. RusseELL 8S. Wetser, Rosert S. 
Evans* AnD Epwarp Prince.* Univ. of Wash- 
ington. 

1679. Iso-immunization of rabbits with trypsin- 
ized erythrocytes. James W. Smitu,* MarrHew 
C. Dopp, CLaupDE-STARR WRIGHT AND ALVINZA 
KE. BunNER.* Ohio State Univ. 

1622. Antigenic relationships of anatomic com- 
ponents of canine kidney. Morris Goopman, 
SEYMOUR GREENSPON* AND CEcIL KRAKOWER.* 
Univ. of Illinois. 

1667. Purification of substance responsible for 
localization of anti-rat-kidney antibodies in 
kidney. Davip PREssMAN, Yasuo YaGi* AND 
LEONHARD KornGo.p.* Sloan-Kettering Inst. 

1641. Localizing anti-tissue antibodies with in- 
creased specificity. LEONHARD KoRNGOLD* AND 
Davip PressMaNn. Sloan-Kettering Inst. 

1590. Specificity of soluble antigens from mouse 
organs. Frank L. Ap.er. Peter Bent Brigham 
Hosp. and Harvard Med. School. 

1592. Immunochemical studies on human plasma 
lipoproteins. FREDERICK ALADJEM AND MIRIAM 
LIEBERMAN (intr. by K. F. Meyer). Univ. of 
California, Berkeley. 

1681. Effect of steroid hormones on immune 
hemoantibodies in mice of inbred strains. Kurt 
STeERN* AND IsRAEL DavipsouHn. Chicago Med. 
School and Mt. Sinai Med. Research Found. 

1637. Universal serologic reactions in American 
Indians and Midwestern Americans. REUBEN L. 
KaHN, CHARLOTTE OTTEN* AND LENOIR STEW- 
ArT.* Univ. of Michigan. 
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Wednesday Evening, April 14, 8:00 p.m. 


Symposium: Biometric Methods in Immu- 
nology (Joint Session with 
Biometric Society) 


8:00 p.m.—HoTet Dennis, Sr. 
Dennis Room. 


Chairman: H. C. Batson 


WEDNESDAY, 


Official standards for immunology—A challenge 
to biometry. Luoyp D. Miuier. U. 8. Pharma- 


copeia, New York. 


Problems in the measurement of immunity and of 
the potency of immunizing agents. A. A. Mies. 
The Lister Institute of Preventive Medicine, 
London. 

The practical value of sound methods of biological 
assay. C. A. Morrett anp L. GREENBERG. 
Dept. of Natl. Health and Welfare, Ottawa. 

Is there an increased risk? IRw1n Bross. Cornell 
Univ. Med. College, New York. 








Exhibits 
CoNVENTION HALL ARENA 


Monday, April 12, 12:00 noon to 6:00 P.M. 
Tuesday, Wednesday and Thursday, April 13-15, 8:45 a.m. to 5:30 P.M. 
Friday, April 16, 8:45 a.m. to 3:30 P.M. 











160) 





Varch 1964 


THURSDAY MORNING, APRIL 15 


Thursday Morning, April 15, 9:00 a.m. 


An asterisk * following an author’s name indicates ‘‘by invitation” 
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Allergy and Anaphylaxis 


TuHuRspDAY, 9:00 a.m.—Room A 


1601. Specific interaction of antibody with 
homologous haptens. Mary E. CarsTEN* AND 
HerMAN N. Ersen. New York Univ. Med. School. 

1609. Localization of allergen-protein conjugates 
in skin. Herman N. Essen, EvizaBetu A. 
ByRNE,* SIDNEY BELMAN* AND MILTON TABACH- 
nick.* New York Univ. Med. School. 

1643. Further investigations on the nature and 
specificity of human non-precipitating skin 
sensitizing diphtheria antitoxin. Wituram J. 
Kuuns (intr. by Mactyn McCarty). Rocke- 
feller Inst. 

1615. Detection of non-precipitating antibodies 
coexisting with precipitating antibodies using 
I'3! labeled antigen. RoBERT FEINBERG (imtr. by 
E.mer L. Becker). Army Med. Service Grad. 
School. 

1614. A simple in vitro method for measuring 
antibodies in serum of hayfever patients. 
RicHarp J. FEINBERG* AND JOHN A. FLICK. 
Univ. of Pennsylvania School of Medicine. 

1617. Further experiments on aspermatogenesis 
after the intracutaneous injection of testicular 


material and adjuvants. JuLEs Freunp, Mur- 
RAY M. Lipton* anp GreorGE E. THompson.* 
Public Health Research Inst. 

1692. Experimental allergic neuritis produced in 
rabbits with nerve and adjuvants. Byron H. 
WAKSMAN AND Raymonp D. Apams.* Harvard 
Med. School and Massachusetts General Hosp. 

1668. Lipoidal factors in induction of tuber- 
culous hypersensitivity. S1pNEY RAFFEL, Ep- 
GAR LEDERER* AND J. ASSELINEAU.* School of 
Medicine, Stanford Univ., and Institut de Biologie 
Physico-Chimique, Paris. 

1661. Passive anaphylaxis in H. pertussis treated 
mice. J. Munoz, L. F. ScoucHarpt* ann W. F. 
VerRwey.* Sharp & Dohme, Div. of Merck & 
Co., Inc. 

1600. Activation of serum protease by specific 
antigens and by anaphylactoid agents. KEen- 
NETH L. BuRDON aND Rurus K. GuTHRIE.* 
Baylor Univ. College of Medicine. 

1608. Tissue electrolyte changes in anaphylactic 
shock: effects of cortisone, ACTH, ACE and 
DCA. Jutia M. Ernpinper,* Cart T. NELSON 
AND CHARLES L. Fox, Jr. Columbia Univ. Col- 
lege of Physicians and Surgeons and Flower-Fifth 
Ave. Hosp. 





Thursday Afternoon, April 15, 1:15 p.m. 


An asterisk * following an author’s name indicates ‘‘by invitation” 
For complete institutional connection and address see abstract, Part I 


Irradiation Effects and Antigens 
THURSDAY, 1:15 p.m.—Room A 


1677. Role of infection in death of mice exposed 
‘o lethal doses of fast neutrons. Myron S. 
SULVERMAN,* V. P. Bono, P. H. Cutn* ann V. 
(FREENMAN.* U. 8S. Naval Radiological Defense 
Lab., San Francisco. 

1622. Effects of x-irradiation on immunity of the 
inouse to T'rypanosoma duttoni. BERNARD N. 
JAROSLOW (intr. by R. WenpELL Harrison). 

irgonne Natl. Lab., Lemont, Iil. 
1651. Nature of mouse host defenses in disease 


following whole body irradiation. STANLEY 
Marcus AND Davip M. Donatpson.* Univ. of 
Utah College of Medicine. 

1606. Influence of whole body irradiation on 
intracellular digestion by mouse phagocytes. 
Davip M. Dona.tpson,* STANLEY MARCUS AND 
Ko Ko Gy1.* Univ. of Utah College of Medicine. 

1676. Effect of x-radiation on migration of 
leucocytes in vitro. I. L. SHecuMmersTerR, M. 
FisHMAN* AND R. YuNKER.* Schools of Dentistry 
and Medicine, Washington Univ. 

228. Reactivation of cortisone-depressed retic- 
ulo-endothelial system. Joun H. HELLER (intr. 
by C. N. H. Lona). Yale Univ. (Physiol.) 
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168. Increased phagocytic activity of reticulo- 
endothelial system following foreign red cell 
administration. ELEMER R. GaBrRIEL!I (intr. by 
H. Lamport). Yale Univ. (Physiol.) 

1628. Immunological specificities involving ga- 
lactose. MicuarL HEIDELBERGER AND MEL- 
VILLE L. Wotrram.* College of Physicians and 
Surgeons and Ohio State Univ. 

1636. Configurational requirements of anti- 
dextran combining groups. Ervin A. Kasart. 
Columbia Univ. 
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1646. Glucosamine and galactosamine in blocd 
group substances. SrpNney LeskowITz* anp 
Evin A. Kasat. Columbia Univ. 

1655. Antigenicity of gelatin in man and other 
species. PauL H. Maurer. Univ. of Pittsburgh 
School of Medicine. 

1593. Production in chickens of agglutinating 
and precipitating antisera to blood group 0 
substance. HAROLD BAER, JOAN BRINGAZE AND 
Mary McNameEk (intr. by Morris F. SHAFFER). 
Tulane Univ. School of Medicine. 





Offices 


Federation Office—Room 8, Convention Hall 
Convention Manager’s Office—Box Office, Convention Hall Lobby 
Exhibit Manager’s Office—Arena, Convention Hall 














Special Functions 


Tickets for group breakfasts, luncheons and dinners, Society dinners, and the Bio- 
chemistry-Nutrition Smoker are on sale in the Lobby, Convention Hall. 
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Friday Morning, April 16, 9:00 a.m. 


An asterisk * following an author’s name indicates ‘‘by invitation”’ 
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Antibody Response 
Fripay, 9:00 a.m.—Room A 


1605. Non-specific anamnestic responses to 
serum protein antigens in rabbits. Frank J. 
Dixon AND Paut H. Maurer. Univ. of Pitts- 
burgh School of Medicine. 

1682. Circulating antibody-antigen complex fol- 
lowing repeated injections of antigen. L. A. 
STERNBERGER (intr. by GILBERT DALLDORF). 
New York State Dept. of Health. 

1625. Further studies with transferred lymph 
node cells of rabbits. T. N. Harris, SUSANNA 
Harris* AND Miriam B. FarBer.* Children’s 
Hosp. of Philadelphia and Univ. of Pennsylvania. 

1690. Factors affecting antibody production in 
the rabbit’s cornea. RicHaRD THOMPSON AND 
Virernta M. Harrison.* Univ. of Colorado Med. 
School. 

1686. Antibodies of different hemolytic activity 
in rabbit antiserums to boiled sheep red cell 
stromata. Davip W. TALMAGE AND WILLIAM H. 
TALIAFERRO (intr. by Lucy Graves TA.Lia- 
FERRO). Univ. of Chicago. 

1685. Two antibodies in the rabbit with different 


rates of metabolic decay. Witu1aAmM H. Tatt- 
AFERRO AND Davip W. Tatmace.* Univ. of 
Chicago. 

1635. Enhancement of antibody response to 
protein antigens by a lipopolysaccharide (endo- 
toxin) derived from Salmonella typhosa. ARTHUR 
G. Jounson,* Sipney GAINEs* AND MAUuRICE 
Lanpy. Army Med. Service Grad. School. 

1655. Persistence of antigen in rabbits contrasted 
with that in mice. Partie D. McMaster, 
Her1nz Kruse,* Ernest Sturm* anp JOSHUA 
Epwarps.* Rockefeller Inst. for Med. Research. 

1618. Studies on isolation of antigen and anti- 
body from livers of immune rabbits. JusTINE S. 
GaARVEY* AND Dan H. CampBE.u. California 
Inst. of Technology. 

1613. Electrophoretic boundary disturbances as 
a test for antigens and precipitating antibodies. 
RicHarp S. Farr,* Dan H. CAMPBELL AND 
JEROME VINOGRAD.* Naval Med. Research Inst. 
and Calif. Inst. of Technology. 

1642. I'*! labeled diphtheria toxoid and rate of 
antigen elimination in the guinea pig. MARIAN 
E. KosHuanp. Brookhaven Natl. Lab. 





PAPERS READ BY TITLE 


1611. Production of the envelope and ‘guinea 
pig’ antigens and toxin of Pasteurella pestis in a 
non-protein liquid medium. ELLIs ENGLESBERG 
AND JupiTH B. Levy (intr. by K. F. Meyer). 
Univ. of California, San Francisco. 

1612. Localization of tobacco mosaic virus in 


mouse liver. JoHN O. Erickson, Dorotuy M. 
ARMEN* AND Raymonp L. Lipsy. VA Center 
and UCLA School of Medicine, Los Angeles. 

1627. Stability of an azoprotein antigen in vivo. 
Feurx Havurowitz, Harry WaALTeR* AND 
Frances D. Humm.* Indiana Univ. 








Notes 
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EXHIBITS 


The Industrial Scientific and Member and Institutional Exhibits will be located in 
the Main Arena of the Convention Hall. Member and institutional exhibits will be 
interspersed throughout the main exhibit area. Inspection periods are as follows: 
Monday, April 12, 12:00 noon to 6:00 p.m.; Tuesday, Wednesday and Thursday, 
April 13-15, 8:45 a.m. to 5:30 p.m.; and Friday, April 16, 8:45 a.m. to 3:30 p.m. 


Industrial Scientific Exhibits 


Abbott Laboratories 
(Booth 92). 


North Chicago, IIl. 


Academic Press, Inc., New York City (Booth 
24) extends a cordial invitation to all scientists 
to inspect new and forthcoming books. Among 
the works to be displayed are the first volume of 
The Vitamins, edited by W. H. Sebrell, Jr. and R. 
S. Harris; new parts of The Proteins, edited by 
Kenneth Bailey and Hans Neurath; volume Iv 
of The Alkaloids edited by R. H. F. Manske and 
H. L. Holmes; and the second volume of Advances 
in Cancer Research, edited by J. P. Greenstein and 
A. Haddow. Visitors will also have the oppor- 
tunity to preview Chemical Pathways of Metabo- 
lism, edited by D. M. Greenberg; the third 
number of the Harvard Memoirs, Chemical Spe- 
cificity in Biological Interactions, edited by F. R. 
N. Gurd; Theory and Practice of Freezing and 
Drying, edited by R. J. C. Harris; The Nucleic 
Acids, edited by Erwin Chargaff and J. N. David- 
son; and Structures of Organic Compounds, edited 
by F. C. Nachod and E. A. Braude. Sample re- 
prints of the Press’ affiliated firm, Johnson 
Reprint Corporation, will also be on display. 


Aloe Scientific, St. Louis, Mo. (Booths 75 and 
76). New instruments and apparatus of interest 
to biochemists, physiologists, bacteriologists, 
etc., included in the exhibit will be the Shandon 
chromatographic and paper strip electrophoresis 
apparatus; DeFonbrune micromanipulator, 
microforge, and accessories; the new Rinco 
microevaporation apparatus; high speed cen- 
trifuges; Moduline sectional steel and stainless 
steel laboratory furniture. 


American Electronic Laboratories, Phila- 
delphia, Pa. (Booth 38) is showing its complete 
line of equipment for the electrophysiological or 
iological research worker. Of particular interest 
is the new Model 104 Stimulator with all desirable 
features for high quality laboratory experimenta- 
tion. Featured instruments include a dual-beam 
oscilloscope, the improved Model 251-A direct- 
coupled wide-band amplifier, highly regulated 
power supplies, timers, etc. 


American Instrument Company, Ine., 
Silver Spring, Md. (Booths 65 and 66). On exhibit 
are many new instruments for’ biochemical re- 
search not previously shown, such as a 12-unit 
rotary electrically-heated Micro-Kjeldahl ap- 
paratus and infusion pump, the Jonnard Refrac- 
tometer, a freezing-point depression apparatus, 
and a complete assembly for paper electrophore- 
sis. Also on exhibit is the Aminco Model ‘‘B”’ 
electrophoresis apparatus for interferometry and 
Schlieren observation, the Aminco portable 
electrophoresis apparatus, light-scattering micro- 
photometer and photomultiplier microphotom- 
eter, a portable freeze-dry apparatus, the 
Dubnoff Shaker-Incubator, a high speed angle 
centrifuge, circulating bath with shaker, the 
French pressure cell, automatic pipetting ma- 
chine, the Coleman 6A Spectrophotometer, and 
the well-known Aminco Warburg apparatus. 


American Hospital Supply Corporation, 
Evanston, Ill. (Booth 99). The Scientific Products 
Division will display Dade blood typing serums, 
Sylvana serological antigens, Markham _bac- 
teriological antigens, a new electrophoresis 
apparatus, a new chromotography apparatus, 
the Bronwill Warburg apparatus, equipment for 
animal experimentation and other products from 
a rapidly expanding laboratory line. 


American Optical Company, Instrument 
Division, Buffalo, N. Y. (Booths and 61 and 62) 
will display and demonstrate a selection of its 
instruments in their booths. The new and con- 
venient AO sterile fluids pump and a new low-cost 
150-watt laboratory table microscope illumi- 
nator will be shown and demonstrated. The AO 
rapid scanning spectrophotometer complete 
with reflection attachment, a 50X (N.A. 0.56, 
working distance 3.8 mm) reflecting objective 
and a selection of phase, laboratory, polarizing 
and stereoscopic microscopes will also be shown. 


The American Tobacco Company, Rich- 
mond, Va. (Lounge). A new type smoking machine 
which has been simplified in design and con- 
struction by the utilization of readily available 
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components will be demonstrated. This instru- 
ment simulates human smoking and is designed 
to facilitate investigations of the properties of 
tobacco smoke by making possible a reproducible 
collection of smoke for analysis. Through basic 
research in this field, means have been found for 
the scientific selection of tobaccos and the con- 
trol of quality in manufacture. 


Association of American University 
Presses, New York City. (Booth 18). Distin- 
guished for authoritative content and excellence 
of editorial work, the books of university presses 
claim an enviable rank among nonfiction and 
technical publications. The Association of Ameri- 
can University Presses has arranged a coopera- 
tive exhibit for your convenience and enjoyment 
at this meeting. It also provides you with the 
opportunity to purchase some of these important 
titles for your library. 


The Atomic Center for Instruments and 
Equipment, Inc., New York City (Booth 79). 


Baird Associates, Inc., Cambridge, Mass. 
(Booth 70) will present their new model DB-4 
Flame Photometer operating in their booth—a 
flame photometer using no electrical power or 
electronics. This instrument is intended pri- 
marily for the quick analysis of sodium and 
potassium. Compressed air and any gas available 
are the only requirements for operation. A com- 
pletely sealed combustion system eliminates 
contamination from tobacco smoke, dust, soap 
powder or any other contaminants found in the 
laboratory. This instrument may be run on either 
the direct or internal standard method, with an 
accuracy of +0.5% obtainable. The instrument 
has received wide recognition in the medical and 
hospital world. 


Baltimore Instrument Company, Baltimore, 
Md. (Booth 88). Designers and makers of special 
scientific equipment will be represented by Carl 
Zeiss; E. Leitz; Sartorius. Physiological instru- 
ments—Horsely-Clarke stereotaxic instrument 
with 10 micra interval electrode holder for co- 
axial and triple individual moving needles; 
hydraulic and mechanical micromanipulators; 
visual stimulator; variable size autofocusing 
projector. Micro-movie equipment. Surgery— 
Brantigan universal clamp; Brantigan scapula 
retractor. Special optics. 


Bausch and Lomb Optical Co., Rochester, 
N. Y. (Booth 2). Included in the optical products 
to be exhibited are research microscopes, dynop- 
tic laboratory microscopes, photomicrographic 
camera equipment, ultra-violet microscope optics 
and certified-precision grating monochromators. 
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Guests at the display are invited to bring their 
microscope problems to the attention of factory 
representatives in attendance at the booth. 


Bellco Glass, Inc., Vineland, N. J. (Booth (1) 
will feature the Bell-Virtis Cottonmouth Pipette. 
Pipettes are especially designed for ease and 
speed in plugging, cleaning and sorting, utilizing 
prefabricated cotton pellets, both absorbent and 
non-absorbent cotton. Pipettes are color coded 
for identification of size and laboratory to which 
they belong. Also shown will be biological equip- 
ment—freeze dryer, homogenizer, ultra filter 
units and pipette washer. 


The Blakiston Company, Inc., New York 
City (Booth 96) will display the 50th Anniversary 
Edition of Hawk, Oser and Summerson’s Prac- 
tical Physiological Chemistry. This classic is one 
of the very few textbooks which have continued 


under the same authorship for half a century andf 


Blakiston is proud to have published all editions. 
The important new Greep’s Histology, The Micro- 
tomist’s Formulary and Guide by Gray, Black’s 
new Biological Conservation and other recently 
published books will also be at Blakiston’s booth 
for your evaluation. 


S. Blickman, Inc., Weehawken, N. J. (Booths 
31 and 32). Stainless steel microbiological en- 
closures equipped with microbiological filter 
canisters will be shown. The canisters are fitted 
with electric heating elements to destroy organ- 
isms trapped in the filter. This equipment is 
specially designed for the safe handling of viruses 
and other potentially dangerous microorganisms. 


C. A. Brinkmann & Co., Great Neck, L. I. 
(Booth 60). Among the newly introduced instru- 
ments shown at their booth will be the recording 
electrical micro-balance made by Sartorius. This 
balance will record changes in weight electroni- 
cally. It is suitable for the observation of the 
process of oxidation, measuring of absorption, 
intensity of gases, registration of diffusion, 
study of the metabolism of micro organisms «nd 
for the measuring of small forces under varius 
conditions. The balance has a maximum loa of 
5 gm. and a sensitivity which will permit the 
detection of weight changes as small as 4 ug. 
Also on display will be newly developed eqiip- 
ment for paper electrophoresis, especiall: 4 
temperature controlled cabinet for the prep: ra- 
tion of the strip and a new improved mode of 
the gamma photometer for measuring elec ro- 
phoretic paper strips. A recently introduced 
exposure meter for photomicrography will — |so 
be on display together with various type: of 
modern analytical and semi micro-balance: of 
the projection and automatic types. 
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Brooklyn Hospital Equipment Co., Inc., 
-ohnstown, Pa. (Booth 119). 


Canadian M.S.E. Ltd., Toronto and London 
‘Booth 36) feature a selection of their wide range 
cf laboratory centrifuges, which include 5 re- 
f-igerator models with capacities up to 3.6 1 and 
speeds up to 20,000 rpm (45,000 X G). First time 
shown in the United States. Also being shown is 
on entirely new type of twin glass wheel micro- 
tome knife sharpener, as well as homogenisers 
‘ited with cooling arrangements suitable for 
micro and large quantities. 


Clay-Adams Company, Inc., New York City 
(Booth 73) will exhibit new developments in labo- 
ratory instruments and surgical devices for use 
in experimental biology. Featured at the exhibit 
will be centrifuges, new variable speed rotators, 
a new serological centrifuge, a new automatic 
serialdilution apparatus, polyethylene tubing 
and couplers and other specialties. 


The Coca-Cola Company, Atlanta, Ga. 
(Lounge). Ice-cold Coca-Cola will be served 
through the courtesy and cooperation of the 
Atlantie City Coca-Cola Bottling Company and 
the Coca-Cola Company. 


Corning Glass Works, Corning, N. Y. (Booth 
43) will have on display a complete line of Pyrex, 
Vycor, and Corning brand laboratory glassware 
designed to meet the needs of experimental and 
public health laboratories. 


Custom Engineering and Development Co., 
St. Louis, Mo. (Booth 87). 


Difco Laboratories, Inc., Detroit, Mich. 
(Booth 40). Clinical laboratory reagents, culture 
media and reagents for microbiological proce- 
dures will be featured at their booth. Included 
will be media for isolation and identification of 
pathogenic bacteria and fungi, media for tissue 
culture and virus culture, bacto-sensitivity disks, 
bacto-streptolysin O reagent, bacto-guinea pig 
kidney antigen, bacto-beef cell antigen, bacto- 
penase cardiolipin-lecithin and lipoidal antigens 
for the sero-diagnosis of syphilis, bacto-thromo- 
hoplastin, bacto-cephalin cholesterol antigen, 
hveto-thymol turbidity reagent and phenol- 
s.lfonphthalein. 


E-C Apparatus Company, New York City 
‘tooth 26). The newest and most efficient elec- 
‘-ophoresis apparatus yet designed will be ex- 
‘bited. It analyzes 12 specimens and determines 
).obilities at 3 pH’s simultaneously. Either paper 
‘rip or starch column can be used; close tem- 
)-rature control. Samples from 0.1 wg to 100 mg 

n be treated. The well-known Electrocon- 

ctor will also be shown. 
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Ei-Tronics, Inc., Philadelphia, Pa. (Booth 
104). El-Tronics’ nuclear instruments, particu- 
larly designed for medical work in detection and 
measurement of radiation from isotopes, which 
will be displayed are decade sealers, binary 
scalers and .scintillation binary scalers, labora- 
tory rate meter, rate meter attachment, class- 
room demonstration set, portable Geiger and 
ionization chamber survey instruments, flow 
gas counters and a complete line of scintillation 
type detectors. 


Encyclopaedia Britannica, Inc., Philadel- 
phia, Pa. (Booth 83). A special exhibit offer in- 
cluding immediate availability of the New 
Edition of Encyclopaedia Britannica, the New 
Britannica ‘‘World Language’’* Dictionary and 
the unabridged Britannica World Atlas, together 
with two 10-year services of unusual importance 
and value, will be on display. 


B. Feneno Company, Boston, Mass. (Booth 
86). Animal cages of the latest design which are 
used in laboratory research will be on display at 
this booth. Here will be found various types of 
cages which have been supplied to various labo- 
ratories to meet specific needs. Here also you 
will see displayed modern ideas in animal cage 
construction which have been approved by lead- 
ing researchers. The B. Feneno Company, 
founded in 1904 by Bernard Feneno of Boston, 
has for many years specialized in the fabrication 
of animal housing units for laboratory research. 
Superior workmanship by skilled craftsmen and 
an understanding of the particular requirements 
of the medical profession in this type of work has 
resulted in finer cages by Feneno which facilitate 
research. 


Fisher Scientific Company, Pittsburgh, Pa. 
(Booth 51) will feature the Orthophot, the new 
‘unitized’ apparatus embodying the finest con- 
cept of illumination for microscopy and pho- 
tomicrography. On display will be the Fisher 
clinical electrophotometer for biochemical de- 
terminations, the Fisher automatic titrimeter, 
Fisher safety centrifuge with interchangeable 
heads, Fisher radioactive chemicals and radio- 
active tracer instrument. 


J. Melvin Freed, Inc., Perkasie, Pa. (Booth 
42), will display their standard selected micro- 
scope slides and frosted end slides made from the 
famous trade-marked Lustra glass. A variety of 
culture slides and the new ‘‘Corning’’ Brand 
Optical Cover Glass No. 0211, a flat drawn sheet 
glass high in optical and chemical durability 
qualities will be shown. 


Gilson Medical Electronics, Madison, Wis. 
(Booth 22) will display GME Spiral Fractionator, 
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available either time-operated or volumetrically- 
controlled by means of a photocell and meter 
relay; BME Polygraph, a compact 8-channel 
electroencephalograph designed for recording 
pressures, electrocardiograms, and other phys- 
iological variables; GME—Lardy circular War- 
burg apparatus, the original circular Warburg, 
improved over the years by successive refine- 
ments. 


Grass Instrument Co., Quincy, Mass. (Booth 
60) will exhibit its instruments designed for 
electrophysiological research. Among these are 
the Model III-D electroencephalograph and ac- 
cessory devices to adapt it for many types of 
recording, the S-4-B Physiological Research 
Stimulator, the P-4-A Preamplifier, and the C-4-C 
kymograph camera. Competent personnel will 
be present to discuss problems involving the 
application and use of these instruments in the 
fields of physiology, pharmacology, peripheral 
circulation, neurology and surgery. 


Grune & Stratton, Inc., New York City 
(Booth 77). Their Mr. Frank Kurzer invites you 
to visit their booth where you may inspect copies 
of their journals, Clinical Research Proceedings, 
Circulation Research and Metabolism. Also on dis- 
play will be Rh-Hr Blood Types: Applications in 
Clinical and Legal Medicine and Anthropology, by 
Alexander S. Wiener; Diseases of the Liver, by 
Mitchell A. Spellberg; The Vitamins in Medicine 
(8rd ed.) By Bicknell and Prescott; Disorders of 
the Blood (7th ed.) by Whitby and Britton; Dig- 
ital Plethysmography by George E. Burch; Bodily 
Physiology in Mental and Emotional Disorders 
and Acute Pulmonary Edema, by Mark D. Alt- 
schule; Proceedings of the International Society 
of Hematology, Fourth Congress; and many other 
books of interest to the investigator. 


Heinicke Instruments, Hollywood, Fla. 
(Booth 78) will exhibit a series of patented lab- 
. oratory glassware washers, characterized by high 
pressure washing, rinsing, and distilled-water 
rinsing. These process all types of glassware from 
.1 ml pipettes to 10 1 bottles. Capacities vary 
from a small counter model to a large floor model 
handling 72,000 test tubes per hour. Dr. and Mrs. 
Kurt J. Heinicke will be in attendance. 


Hill Top Research Institute Inc., Cincin- 
nati, Ohio (Booth 44) will display aluminum test 
tube baskets, a disposable animal cage, and a 
model of a newly designed animal cage. 


Paul B. Hoeber, Inc., New York City (Booth 
126) is featuring the following new titles of in- 
terest to Federation members: Homburg & 
Fishman’s Physiopathology of Cancer; Adams, 
Denny-Brown & Pearson’s Diseases of Muscle: 
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A Study in Pathology; Hollinshead’s Anatomy /or 
Surgeons, Vol. 1—Head and Neck; and von Oct- 
tingen’s Poisoning. Of equal interest are the 
Milbank Memorial Foundation’s Biology of 
Mental Health and Disease and Parker’s Methods 
of Tissue Culture. The journal Laboratory Investi- 
gation will be on display, along with the complete 
array of Hoeber-Harper books. Be sure to visit 
their booth. 


International Equipment Company, Bos- 
ton, Mass. (Booth 89). Visit their booth and 
become acquainted with the new Model PR-2 
refrigerated centrifuge featuring higher capacity, 
higher speed and more functional design. The 
new International Cabinet Model centrifuge 
will also be on display, as well as new centrifuge 
accessories. Be sure and see the International 
thin sectioning microtome for preparing }40-th 
micron sections using a glass knife. 


Interscience Publishers, Inc., New York 
City (Booth 81). All the new and standard works 
of Interscience Publishers will be on display at 
this booth. The first volume of Methods of Bio- 
chemical Analysis, edited by D. Glick, a new 
annual series which forms a collection of authori- 
tative methods, procedures, and techniques for 
the determination and assaying of biologically 
important substances and systems, will be fea- 
tured. In addition, prepublication copies of vol. 


XV of Advances in Enzymology will also be on § 


display. Other new and outstanding titles that 
can be seen are: A Practical Manual of Medical 
and Biological Staining Techniques by Edward 
Gurr, Plant Growth Substances by L. J. Audus, 
Infrared Absorption Spectra of Steroids by Do- 
briner, Katzenellenbogen and Jones, and vol. | 
of the new series, Organic Analysis. Such standard 
works as Glick’s Techniques of Histo- and Cyto- 
chemistry, Hevesy’s Radioactive Indicators, Deuel’s 
The Lipids, (Vol. 1), Boyd’s Immunology, Uber’s 
Biophysical Research Methods, and Brachet’s 
Chemical Embryology will also be on display. 
The new 1954 catalog, will be available at the 
booth also. 


Keystone Plastics Co., Swarthmore, a. 
(Booth 48) offers you a plastic ‘‘Mouse-Hou:e” 
with rounded corners. Smooth plastic walls pro- 
tect rodents against sudden temperature changes 
and permit frequent cage inspections. Two new 
models feature tapered side walls which facilit ite 
stacking. Literature may be procured at ‘he 
booth or will be sent upon request. 


Kimble Glass Company, Toledo, Ohio (Booth 
62). Standard exhibit displaying Kimble Gl«s3 
Company scientific apparatus, including ther- 
mometers, separatory funnels, culture tubes. 








ant 
dis 
Bo 


16) 
ton 
wil 
phe 
our 
lun 
vel 
We 
low 
imp 
to : 
Kel 


and 
will 
cog 
Mal 
and 
cha 
cal 

info 
glue 
clin: 


26) 
Ems 
for 
dryi 
radi 
eter 


plies 


(Boe 
list { 
tifie 





for 
et- 
the 

of 
ods 


ete 
isit 


08- 
und 
R-2 
ty, 
[he 
uge 
uge 
nal 





-th 


ork 
rks 
r at 
3i0- 
new 
ori- 

for 
ally 
fea- 
vol. 

on 
shat 
ical 
ard 
Jus, 
Do- 
1. I 
lard 
‘yto- 
1e1’s 
er’s 
et’s 
lay. 

the 


” 


1se 
pro- 
nges 
new 
tate 
ithe 


oath 
rags 
sher- 
bes. 





March 1954 


flasks, volumetric. ware, etc. Emphasis on new 
permanent filled thermometers and various types 
of pipettes. Literature offered includes: general 
catalog, thermometer and pipette stuffers, Care 
and Handling of Volumetric Glassware and culture 
tube brochure. 


Kontes Glass Co., Vineland, N. J. (Booth 34). 


Lea & Febiger, Philadelphia, Pa. (Booth 35) 
are displaying their interesting books on anat- 
omy, biology, pathology, pharmacology, phys- 
iology, zoology, medicine and dentistry. Don’t 
miss the newest revisions of Grollman’s Phar- 
macology and Therapeutics, Boyd’s A Textbook of 
Pathology, Bowen and Stone’s Applied Anatomy 
and Kinesiology, Moritz’s Pathology of Trauma 
and many others. Ask to see the new book on 
disinfection and sterilization by Redish and 
Bourgoyne’s Oral Cancer. 


E. Leitz, Inc., New York City (Booths 15 and 
16) will exhibit microscopes together with pho- 
tomicrographic apparatus. Of particular interest 
will be the Panphot Universal Microscope with 
photomicrographic camera. We shall also show 
our new research microscope with built-in il- 
lumination, the Ortholux and Dialux. New de- 
velopments in phase microscopy will be shown. 
We also invite attention to the Leitz high and 
low power stereoscopic magnifiers and other 
important microscope accessories. In attendance 
to answer your questions will be Messrs. E. G. 
Keller, J. F. Lubben and R. Kahn. 


The Lilly Research Laboratories, Eli Lilly 
and Company, Indianapolis, Indiana (Booth 82) 
will display Glucagon, the hyperglycemic-gly- 
cogenolytic factor of the pancreas (A. Staub,* 
Mary A. Root, O. M. Helmer, W. R. Kirtley* 
and §. O. Waife*). The display will show by 
charts and photographs the chemical and physi- 
cal properties of glucagon. There will also be 
information about the biological activity of 
glucagon, its effect in man, and some possible 
clinical applications. 


E. Machlett & Son, New York City (Booth 
26) will exhibit the amazing new single pan 
Emson analytical balance, new type homogenizer 
for micro-macro use, new stainless steel freeze 
drying unit, an automatic pipette washer having 
radical new features, Teschner-Machlett manom- 
eter, Machlett automatic pipettes and burettes, 
complete line of polyethylene laboratory sup- 
plies, ete. 


The Macmillan Company, New York City 
(Booth 58) will have on display a representative 
list of its varied titles in the medical and scien- 
tifie fields. Among the more recent publications 
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will be the new Stackpole-Leavell Textbook of 
Physiology; Dale’s Adventures in Physiology and 
Lucas’ Symptoms and Treatment of Acute Poi- 
soning. 


Josiah Macy, Jr. Foundation, New York 
City (Booth 114). You are cordially invited to 
visit their booth and browse among the T'ransac- 
tions of the Conferences sponsored by the Josiah 
Macy, Jr. Foundation. These books, the nearly 
verbatim discussions of multidiscipline groups 
at 2-day meetings, contain an abundance of ma- 
terial not available elsewhere, including informal 
discussions of methods, theories and research 
plans. The Transactions in their present form 
offer, as well, an interesting insight into the 
broad problems of communication and integra- 
tion between disciplines. In order to make these 
books available to the widest audience possible, 
the Foundation offers them for sale at cost. Miss 
Elizabeth Fuller and Mr. Alfred Patten will be 
at the booth to answer your questions and ex- 
plain this current style of medical literature. 


McGraw-Hill Book Company, Inc., New 
York City (Booth 1) invite you to examine their 
latest publications in medicine and science. 
Specially featured are Langley and Cheraskin’s 
The Physiology of Man; Peele’s The Neuroanatom- 
ical Basis of Clinical Neurology; Houssay’s Human 
Physiology, (new 2nd ed.); Nonidez and Windle’s 
Textbook of Histology; Sack’s Isotopic Tracers in 
Biochemistry and Physiology; White et al., Prin- 
ciples of Biochemistry; Weiss’ Biology; and Hol- 
laender’s Radiation Biology. 


Meinecke & Company, Inc., New York City 
(Booth 57). On display and demonstration will be 
Haemo-Sol, the truly outstanding chemical 
preparation specifically designed for the cleaning 
of scientific apparatus such as laboratory glass- 
ware, syringes, etc. Haemo-Sol is entirely free- 
rinsing, leaving no film or residue to interfere 
with subsequent titrations. Moreover, Haemo- 
Sol prevents any etched condition on glassware, 
and it is laboratory approved for tissue culture 
work. Also, it has been found that Haemo-Sol is 
the ideal preparation for use in connection with 
a flame photometer. 


Metro Industries, Long Island City, N. Y. 
(Booth 59) will display recent improvements in 
their variable-speed infusion pump, featuring an 
integral clutch mechanism for convenient and 
rapid selection of speed ranges. Also on display 
will be the latest additions to the Metroware 
line, as well as many specialized instruments 
for pharmacological and physiological research. 


The C. V. Mosby Company, St. Louis, Mo. 
(Booth 100) extends a cordial invitation to visit 
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its booth where there will be on display for lei- 
surely examination a diversified selection of 
science books. Whatever your needs for reference 
or teaching, their representatives will be glad to 
discuss them with you. 


National Aniline Division, New York City 
(Booth 98). The Pharmaceutical Laboratories, 
National Aniline Division, Allied Chemical and 
Dye Corporation, will display in their booth a 
3-panel presentation of their complete line of 
biological stains and indicators. Included in this 
group are biological stains, staining solutions, 
Commission Certified Stains, water soluble in- 
dicators, Clark & Lubs indicators and oxidation- 
reduction indicators. A special panel showing 
new items added to this field over the past year 
is also included in their presentation. 


The National Drug Company, Philadelphia, 
Pa. (Booth 21). Their exhibit consists of a 3- 
paneled backdrop illustrating the adjuvant action 
of phosphorylated hesperidin. The central panel 
shows a chart depicting the results on typhoid 
immunization. This is a reproduction of our 
graph in Proceedings 84: 305, 1953. At the bottom 
of the chart is a card which alternately appears 
and disappears giving other substances whose 
effect is potentiated by phosphorylated hesperi- 
din. Each side panel contains a picture illustrat- 
ing some phase of medical research. 


New Brunswick Scientific Company, New 
Brunswick, N. J. (Booth 69). At this meeting, 
they will introduce their 5-liter stainless steel 
fermentor and their water bath rotary shaker. 
These machines, designed after intensive re- 
search and development, answer many needs of 
laboratory scientists. Also on display are their 
Model V and gyrotory shakers, widely accepted 
for their superior design and workmanship. 


North American Philips Company, Inc., 
Mount Vernon, N. Y. (Booths 111 and 112) is dis- 
playing the new 75 Kv electron microscope with 
an electro magnetic lens system of simplified 
construction. This new unit places the obvious 
advantages of electron microscopy within reach 
of laboratories, industry, colleges and clinics. In 
addition Philips will display their 90° diffrac- 
tometer which is suitable for analysis and identi- 
fication of elements in compounds. With this 
unit data can be gathered by relatively untrained 
personnel. 


Nuclear Instrument & Chemical Corpora- 
tion, Chicago, Ill. (Booths 19 and 20) will demon- 
strate an entirely new gas flow counter for 
Carbon-14. This counter will be shown with the 
Nuclear-Chicago automatic sample changer, or 
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it may be used with a manual sample changer. 
Automatic recording equipment for radiochro 
matograms will be shown, as well as all types o! 
radioactive counting equipment. A basic radio- 
laboratory will be featured. 


Philade]- 


Nuclear Research Corporation, 


phia, Pa. (Booth 47). This exhibit will include - 


tagged compounds and detection equipment for 
radiological and laboratory use. The scintillation 
counter is of special interest. These instruments 
are finding wide application in thyroid uptake 
studies, brain tumor localizations, and a variety 
of sample counting problems. Over a hundred 
times as sensitive as the conventional G-M 
counter; they permit the use of micro-curie 
sources of I-131 with excellent detection. The 
well type scintillation counter is an ideal new 
tool for a variety of research problems involving 
gamma-emitting radioisotopes. Also included is 
a variety of lead shields and collimators for 
specialized detection problems. 


Patwin Instruments, Division of The Pa- 
tent Button Company, Waterbury, Conn. 
(Booth 49) will have on display the Patwin Model 
R Electro-Polarizer, a precision instrument for 
research and routine polarographic analysis. 
Manually operated, and contains self-standard- 
izing elements. Also on exhibit will be the Barclay 
Flame Photometer, an instrument for sodium 
and potassium determination. Simple to operate, 
this instrument uses any type of gas and results 
can be readily reproduced because of the unique 
3-cell design. 


Perkin-Elmer Corporation, Norwalk, Conn. 
(Booth 86). 


Phipps & Bird, Inc. Richmond, Va. (Booth 
105). Kymographs, infusion pump, elapsed time 
indicator, pulmotor valve, new mercury manom- 
eter for use on higher than normal pressures and 
a respiratory meter with a new low-veloci‘y 
breathing valve are just a few of the items awa t- 
ing you on your visit with Hamp Rexrode aid 
Bob Smith at the Phipps & Bird exhibit. 


Photovolt Corporation, New York C ty 
(Booth 17) will exhibit their colorimeters, fl 0- 
rescence meters, electronic photometers, m 1l- 
tiplier photometers, densitometers, and )H 
meters. The photometers are widely used in li; ht 
measurements through microscopes. Spec al 
densitometers are shown for partition chron a- 
tography and paper electrophoresis. The  H 
meters include a special model for blood px tes:8, 
and a new very inexpensive line-operated mod". 


Precision Scientific Company, Chicago, !!1. 
(Booth 108) will display the Junior and Sen or 
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Ionograph for paper electrophoresis, the Warburg 
apparatus, the Dubnoff shaking incubator (newly 
designed), the wall-mounting dry air sterilizers, 
and newly redesigned Streamliner steam steri- 
lizer. The emphasis will be on new equipment for 
the biochemical field, although smaller utility 
items will be shown also. 


Professional Equipment Company, New 
York City (Booth 107). Radioisotope users should 
see the newly designed instruments being dis- 
played for the first time. See the new automatic 
glow-transfer tube scaler and the new Brook- 
haven decade scaler. The Brookhaven non-over- 
loading amplifier is here. A well-type scintillation 
unit with shield and an automatic sample com- 
puter are shown. 


Ralston Purina Company, St. Louis, Mo. 
(Booth 30). 


Sanborn Company, Cambridge, Mass. (Booth 
55) will show several of the Sanborn family of 
inkless recording equipment for biophysical 
research, from the single-channel recorder and 
associated DC and strain gage amplifiers to the 
versatile, multi-channel Poly-Viso. Full data 
will also be available on such supplementary 
instruments and attachments as the electro- 
manometer, pulse wave attachment, and several 
others. 


Sandoz Pharmaceuticals, New York City 
(Booths 71 and 72). An experimental approach 
to neurogenic hypertension (exhibit by E. Roth- 
lin, H. Emmengger and A Cerletti). Chronic 
audiogenic hypertension has been produced in 
animals (half-wild rats). This enables the study 
of the action (both prophylactic and curative) of 
various drugs. Influence of ergot alkaloids on 
psychomotor excitation (film by E. Rothlin 
and A. Cerletti). Ergot alkaloids produce seda- 
tive effects in cases of psychomotor excitation. 
This effect is demonstrated in mice with an in- 
herited behavior anomaly (waltzing mice). 


W. B. Saunders Company, Philadelphia, Pa. 
(Booth 74) cordially invites you to visit its ex- 
hibit and inspect text and reference books in the 
fields of chemistry, anatomy, physiology, bio- 
chemistry, bacteriology, zoology, nutrition and 
pharmacology. See the new Braun’s Bacterial 
Cenetics; Routh’s Twentieth Century Chemistry; 
\Valker’s Laboratory Manual of Comparative 
natomy; Conant’s Clinical Mycology, (2nd ed.); 
\lackie, Hunter and Worth’s Manual of Tropical 
\'edicine, (2nd ed.); Harrow and Mazur’s Tezt- 
(20k of Biochemistry, (6th ed.); Carpenter and 
‘uart’s Immunology; DeRobertis’ Cytology, (2nd 
«|.) and Arey’s Developmental Anatomy, 6th ed.). 
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Schwarz Laboratories, Inc., Mount Vernon, 
N. Y. (Booth 33) are manufacturers of amino 
acids and other fine chemicals, chemotherapeutic 
agents, and radioactive biochemicals. Available 
at the exhibit of Schwarz products and services 
will be samples of such basic cell metabolites as 
yeast ribonucleic acids, nucleosides, nucleotides, 
phosphorylated carbohydrates and related ma- 
terials, optically standardized amino acids and 
kit, and clinical preparations. Representatives 
of Schwarz Laboratories, Inc. will be glad to 
explain the firm’s products and services and to 
discuss your individual requirements. 


Scientific Glass Apparatus Co., Inc., Bloom- 
field, N. J. (Booth 95), makers of laboratory ap- 
paratus, instrument and glassware. Micro and 
semi-microware will be especially featured, along 
with other specialties used in the pharmaceutical 
field. The latest model Filamatic will be in opera- 
tion; also the Lew magnetic stirrer. 


Sigma Chemical Co., St. Louis, Mo. (Booth 
29), manufacturers of research chemicals. Mr. 
Don Broida is using this means of personally 
meeting persons interested in biochemical re- 
search and clinical laboratory procedures. Per- 
sonnel will be available to discuss any problems 
you might have with their preparations or the 
preparation of potentially interesting new com- 
pounds. 


Ivan Sorvall Inc., New York City (Booths 
63 and 64) will have on display their Servall angle 
centrifuges, Servall refrigerated centrifuge, 
Servall high speed omni-mixer, Servall ‘canti- 
lever action’ microtome, Sterling automatic 
pipette, Antweiler microelectrophoresis appara- 
tus, LKB paper electrophoresis equipment, and 
the Curta calculator. Exhibited for the first 
time is the new Sjostrand ultramicrotome. 


C. H. Stoelting Company, Chicago, IIl. 
(Booth 113) will display a selected group of in- 
struments. Included will be a kymograph with a 
group of ink writing accessories, electronic 
stimulators, re-cycling timers, polygraphs and 
electric stop clocks for table and panel mounting. 
Attendants at the booth will have catalogs and 
literature available for distribution to inter- 
ested members. 


The Technicon Company, New York City 
(Booths 53 and &4) will display Autotechnicon for 
automatic processing and staining of histologic 
sections; Scopicon for the finest in micro-projec- 
tion; Technicon standardized histologic reagents; 
Technicon Lab-Aid slide filing cabinets; Tech- 
nicon Automatic Fraction Collector, a time- 
operated collection apparatus with accessories 
for counting individual drops of fluid as a control 
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‘and Technicon Automatic Pipette Washer. The 
Technicon Micro Pump will pump quantities of 
0.001-0.1 ml per stroke. It is instantly adjustable 
to within 0.0001 ml, and is reproducible to within 
0.014% at any given setting. Technicon Tissue 
Caddy, a mobile device for the storage and trans- 
portation of fresh tissue from the operating room 
or morgue to the laboratory, will be shown. In 
addition, we will show numerous new develop- 
ments in the field of Respirator equipment. 


Arthur H. Thomas Company, Philadelphia, 
Pa. (Booth 28) will show a new paper strip elec- 
trophoresis apparatus, including the power 
supply and the new densigraph for evaluating 
the dried paper strips; a modified Van Slyke 
volumetric apparatus; the Scholander-Claff res- 
pirometer; a one-piece Micro-Semi-Micro-Kjel- 
dahl distilling apparatus with electric steam 
generator. In addition, there will be numerous 
smaller items applicable to general laboratory 
work. 


Tracerlab, Inc., Boston, Mass. (Booths 67 
and 68). On display will be the first commercially 
practicable automatic flow counter, a new scintil- 
lution counter, a new model of the Autoscaler, 
and the Superscaler, a counter which features 
plug-in units, making it the most versatile scaler 
available. In addition, a complete line of acces- 
sory products and radiochemicals for nuclear 
laboratory use will be displayed. 


The Upjohn Company, Kalamazoo, Mich. 
(Booth 93). Biological activity of Pamine Bro- 
mide (P. H. Seay,* W. Veldkamp,* J. P. Webb* 
and W. M. Govier). The exhibit consists of charts 
and graphs showing that Pamine Br. is an ex- 
tremely active parasympatholytic agent. It 
decreases gastric secretion and gastrointestinal 
motility in laboratory animals. Clinical data 
indicate that it is highly effective in reducing 
gastric hypersecretion. 


Warner-Chilcott Labs., New York City 


(Booth 109). 


Waters Conley Company, Rochester, Minn. 
(Booths 27 and 28) will display a simplified ear 
oximeter along with a simultaneous single and 
double scale oximeter for rapid determination of 
oxygen saturation of blood. A mobile instrument 
cart incorporating a 12-in. lens kymographic 
recording camera will be demonstrated. A cardio- 
tachometer for determining instantaneous heart 
rate and a nitrogen meter for determining the 
percentage of nitrogen in nitrogen-oxygen gas 
mixtures will also be shown. 
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The Waverly Press, Inc., Baltimore, Md. 
(Booth 4). Printers of medical and scientific books 
and periodicals. 


W. M. Welch Manufacturing Company, 
Chicago, Ill (Booth 45) will feature in their ex- 
hibit the Welch Densichron densitometer which 
is especially adapted for 1) quantitative paper 
chromatography; 2) electrophoresis measure- 
ments; 3) photomicrography. Also the Stevens 
hemoglobinometer, Johnson oscillometer and 
stainless steel laboratory scales. 


The Williams and Wilkins Company, Balti- 
more, Md. (Booth 5). See the new Basic Bac- 
teriology; Its Biological and Chemical Background, 
by Lamanna and Mallette; Waksman and Leche- 
valier’s new Guide to the Classification and Identi- 
fication of the Actinomycetes and Their Antibiotics; 
and many other timely and useful books of in- 
terest to all Federation members. 


John Wiley and Sons, Inc., New York City 
(Booth 101) cordially invite you to visit their 
booth and examine the latest specialized publica- 
tions in your field. Both basic and advanced 
books in the diversified fields of biology will be 
displayed. Their representative will be available 
to discuss any questions you may have. Pre- 
publication proofs of Johnson, Eyring, and 
Polissar’s The Ginetic Basis of Molecular Biology 
will highlight the display of new publications. 


Will Corporation, Rochester, N. Y. (Booth 
84). 


The Year Book Publishers, Inc., Chicago, 
Ill. (Booth 56) will display the new, just-published 
Vol. 6 of Methods in Medical Research, available 
for examination. Contents of this new volume are 
as follows: Some Methods of Studying Human 
Genetics, Methods in Environmental Medical 
Research, Statistics in Medical Research, Desizn 
and Construction of Metabolism Cages. You «re 
cordially invited to examine this new volume a:d 
other timely Year Book publications. 


Yellow Springs Instrument Co., In«., 
Yellow Springs, Ohio (Booth 97) will feature 
their line of psycho-physiological research n- 
struments, including the Fels cardiotachometer, 
hemodromometer, dermohmmeter, YSIC voice 
key, and particularly the YSIC tele-thermo:n- 
eters for remote internal and dermal temperature 
measurements. They will continue emphasis 0D 
their ability to handle special instrumentation 
problems of measurement. , 
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Member and Institutional Exhibits 


Electrogenesis and trans-membrane reac- 
tion. REINHARD H. Beutner. Des Moines Still 
College of Osteopathy and Surgery, Des Moines, 
Towa. Action and membrane potentials consist 
of 2 antagonistic potential differences located 
at opposing membrane contact surfaces. Avail- 
able evidence indicates that the action potential 
is produced by a chemical reaction traveling 
across the membrane. The resulting ‘spike’ up- 
stroke when starting at the outer contact surface 
and the ‘down’ stroke after reaching the inner 
contact surface will be shown. 


Sodium salts in experimental and clinical 
edema. Samuet A. Corson AND ELIzaBeTH O. 
Corson.* Kirksville College of Osteopathy and 
Surgery, Kirksville, Mo. The influence of various 
sodium salts on renal hemodynamics and function 
in normal animals and in experimental and clini- 
cal edema will be depicted. Plasma and urine 
electrolyte patterns and fluid compartment 
shifts will be described, as well as specific effects 
of certain organic anions on para-amino hip- 
purate extraction and renal oxygen consumption. 


Experimental arterialization of dog liver. 
BERNARD FisHER (intr. by CAMPBELL Mosgs). 
Univ. of Pittsburgh School of Medicine, Pittsburgh, 
Pa. A 10-min. 16 mm film in color, with com- 
mentary by the author, will depict operation for 
total arterialization and increasing of blood 
supply to the dog liver. End-to-side porta-caval 
shunt and interposing of autogenous vein graft 
between proximal portal vein and aorta below 
renal arteries are demonstrated. 


Vascular responses to adrenergic stimula- 
tion and blockade. Harotp D. GreEN, ADAM 
B. Denison, JR.* AND MERRILL P. SPENCER.* 
Bowman Gray School of Medicine, Winston-Salem, 
N. C. Vascular responses to adrenergic drugs 
and sympathetic nerve stimulation in skeletal 
muscle, skin, kidney and intestine are reported 
together with their blockade by Dibenzyline, 
Ilidar, Priscoline (tolazoline) and Regitine 
(phentolamine). Dr. Denison will demonstrate 
an electromagnetic flowmeter for unopened blood 
vessels. The unit applies a square-wave A.C. 
magnetic field across the vessel, external contacts 
lead to a condenser-coupled amplifier, non- 
polarizing electrodes and bucking circuits are 
unnecessary. 


History of goiter. Istporn GREENWALD. New 
York Univ.-Bellevue Med. Center, New York 
‘ity. In Ohio and the Philippine Islands the 
‘story of goiter is that of a recently introduced 
‘pidemice disease. In Switzerland the decrease 


in the incidence and severity of goiter began a 
century ago and was as marked between 1901 
and 1911 as after the introduction of iodized salt. 


Harvard Apparatus Company. HaRoLp 
SossEn (intr. by Davip Rapport). Dover, Mass. 
The exhibit will feature a stable multivibrator 
cycling interval timer with repetition rates from 
10/sec. to 1/100 sec. (Two circuits, one normally 
open, the other normally closed, 1% accuracy.) 
An inexpensive electrical stimulator with vol- 
tages up to 500 volts, and frequencies from 2-60 
c.p.s. with signal marking pulses will also be 
displayed. 


A simple oxygenator pump for the per- 
fusion of isolated organs. G. C. JOHNSON,* 
J. L. AmBrus anp J. W. E. Harrisson.* Phila- 
delphia College of Pharmacy, Philadelphia, Pa. A 
simple oxygenator pump, constructed mainly 
for the maintenance of isolated organs and limbs, 
is demonstrated. Several pumps reported in the 
literature were found to be injurious to the white 
blood cells. This apparatus was constructed to 
decrease white cell injury to a minimum. The 
pump has been used to study the fate of white 
blood cells in organs. It is based on gravity flow 
in a thin film over the non-wettable surface of a 
rotating tube. Temperature, pH, and oxygen 
saturation are continuously checked. 


Segmental patterns in man. I. M. Korr, P. 
E. THomas* anp H. M. Wrieut.* Kirksville 
College of Osteopathy and Surgery, Kirksville, Mo. 
Charts, photographs and apparatus illustrate 
various patterns of sudomotor, vasomotor, mus- 
cular and sensory activity and responses obtained 
on the human trunk. The observations suggest 
the existence of chronically facilitated segments 
of the spinal cord. 


Some useful forms of experimental ap- 
paratus. ALFRED E. Livineston. Temple Univ. 
School of Pharmacy, Philadelphia, Pa. 


A model for demonstrating some mechani- 
cal principles that may be involved in pul- 
monary ventilation. CoLtiIn McKrerrow* anp 
A. B. Orts. Johns Hopkins Univ., Baltimore, Md. 
The model shows some mechanical conditions 
that could produce unequal pulmonary ventila- 
tion. 


Absorption of chloral hydrate orally and 
rectally and excretion in human beings and 
animals. ArTHUR E. MEYER AND J. BERNARD 
BERNSTINE.* Flushing, N. Y. The exhibit will 
feature methods of determination of chloral 
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hydrate and its metabolites: trichloroethanol, 
trichloroacetic acid and urochloralic acid in 
body fluids (blood, urine, amniotic fluid, bile, 
milk). 


Blood supply of nerves and revasculariza- 
tion of heart and lungs. JoserH T. ROBERTS. 
Univ. of Buffalo School of Medicine and VA Hosp., 
Buffalo, N. Y. This exhibit shows the results of 
several lines of experiments on the role of the 
small blood vessels in nerves and in the heart 
(See abstract No. 392, this issue). The revas- 
cularization of the ischemic heart by anastamos- 
ing the coronary sinus to the aorta, and an effort 
to revascularize ischemic lungs by arteriolizing 
the intralobar pulmonary veins will also be 
shown. 


Hydrodynamic factors in valvulogenesis, 
stenosis and murmurs. Simon_ RopBarb. 
Michael Reese Hosp., Chicago, Ill. Flow patterns 
through silicone channels are demonstrated. 
When flow is uniform, the vessel walls are un- 
affected. When streamlines are deviated by im- 
pedences, narrowings or confluences, cushions 
form at sites of high velocity, finally developing 
into valves. Flow through collapsible tubes with 
murmur production is also demonstrated. 


Determination of fluoride. LEON SINGER* 
anp W. D. Armstronec. Univ. of Minnesota, 
Minneapolis. Fluoride is separated from ions 
which interfere with its determination by dif- 
fusion or distillation of hydrofluoric acid in 
polyethylene apparatus. The apparatus used will 
be displayed and the methods employed will be 
described. Results indicating the advantages 
and limitations of the procedure will be shown. 


Effect of fasting on sexual reflexes and 
sperm count. Harry A. TEITELBAUM* AND W. 
Horsey Gantt. Pavlovian Lab., Johns Hopkins 
Med. School, Baltimore, Md. Sperm counts in 4 
dogs varied from 0-754 million/cc, control; after 
5 days’ fasting sperm count increased to 589- 
873 million/ec. Duration of erection was un- 
changed by fasting and showed no correlation 
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with sperm count. Thus fasting increased rathe- 
than decreased male fertility. 


Medicine and research in diving. U. §&. 
Naval Experimental Diving Unit, Naval Gun 
Factory, and Bureau of Medicine and Surgery, 
U. 8. Navy (intr. by Orr E. Reynoups). Wash- 
ington, D. C. The exhibit presents the major 
medical and physiological problems encountered 
in diving and an illustrated account of research 
activity at the Experimental Diving Unit. Ex- 
amples of diving equipment for different pur- 
poses are shown. Monitor: E. H. LANPHIER. 


Walter Reed Society. Chicago, Ill. The ex- 
hibit will highlight the problem of public ignor- 
ance about medical experimentation involving 
volunteer human subjects. This ignorance leads 
to such misconceptions as a belief that prisoners 
and psychotics are unwilling subjects of experi- 
ments, an opposing belief that such unfortunates 
should be used to replace animals; and lack of 
knowledge about the frequency with which re- 
search scientists are their own subjects. 


Radioactive smoke in the dog lung. WIL- 
1AM A. Wo.tFr. Bowman Gray School of Medicine, 
Winston-Salem, N. C. By means of charts and 
pictures methods will be demonstrated for en- 
training radioisotopes in tobacco smoke and for 
studying the deposition and fate of cigarette 
smoke in the dog lung. 


Publications of Member Societies, Annual 
Reviews and National Academy of Sciences. 
The official publications of the American Phys- 
iological Society, American Society of Biological 
Chemists, American Society for Pharmacology 
and Experimental Therapeutics, American In- 
stitute of Nutrition and American Association 
of Immunologists will be displayed. Annual 
Reviews will exhibit current Reviews pertinent 
to experimental biology. The official list of pub- 
lications of National. Academy of Sciences— 
National Research Council and recent publica- 
tions will be displayed. 
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NOTES ON THE THIRTY-EIGHTH ANNUAL MEETING OF 
THE FEDERATION 


Atlantic City, New Fersey, April 12-16, 1954 





Ve FEDERATION OF AMERICAN SOCIETIES FOR 
|.XPERIMENTAL Bro.oey held its thirty-eighth 
annual meeting in Atlantic City, New Jersey, 
April 12-16, 1954. The total registered attendance 
was 6453, which included 5675 members of the 
constituent Societies and non-member scientists, 
375 wives of attending scientists or guests, 385 
exhibitors and 18 press representatives. This at- 
tendance was the largest yet recorded at an 
annual meeting of the Federation. 

The scientific sessions of the six constituent 
Societies opened on Tuesday morning, April 13, 
and continued throughout the week until Friday 
afternoon, April 16. The sessions were held in the 
Convention Hall and in the Hotel Dennis.“In all, 
1539 papers were presented at 146 sessions, and 
an additional 174 papers were listed in the pro- 
gram as read by title. Of the papers presented, 
524 were on the program of the American Physio- 
logical Society, 440 on the Biochemistry program, 
269 on the program for Pharmacology, 90 for 
Pathology, 114 for Nutrition and 102 for Immu- 
nology. A special session on Monday evening, 
April 12, presided over by Dr. C. R. Treadwell, 
presented six motion pictures. 

In addition to the regular scientific sessions, ten 
symposia and panel and discussion sessions were 
scheduled during the course of the meeting. Three 
such sessions were on the program of the Ameri- 
can Physiological Society, including a panel dis- 
cussion on Starling’s Law, a special session on the 
teaching of physiology and a symposium on 
physiological adaptation to environment. The 
biochemistry Society presented two symposia, 
one on the chemistry of prothrombin and fibrin- 
ogen, the other on the metabolic role of lipoic 
cid. A special evening session of the Biochemistry 
Society was devoted to the topic “Frontiers in 
‘iochemistry,” and had as participants Drs. 
ritz Lipmann and Hans A. Krebs. A panel dis- 

ussion on the opportunities, recruitment and 
‘raining for experimental pathology was arranged 
"y the Pathology Society. The Institute of Nutri- 
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tion scheduled two symposia: Basic and applied 
studies of the newer B-complex factors was the 
topic of one, the second discussed the question 
“What can we do about food faddism?” The 
Association of Immunologists scheduled a joint 
evening session with the Biometric Society on the 
topic “Biometric Methods in Immunology.” 

The American Society for Pharmacology and 
Experimental Therapeutics, senior Society at this 
meeting of the Federation, sponsored the program 
for the Joint Session of the Federation, which 
took place on Tuesday evening, April 13, in the 
Convention Hall. Dr. K. K. Chen, Past President 
of the Pharmacology Society, presided as Chair- 
man of the Federation. The three papers pre- 
sented are published in this issue of FepERATION 
PROCEEDINGS. 

Meetings of the Federation Board and of the 
Councils of the constituent Societies were held 
throughout the week, beginning on Sunday, April 
11. Business meetings of the Societies were also 
held, for the purpose of electing new members and 
officers for the coming year and other business. 
Editorial Boards of the several Journals published 
by the constituent Societies also took advantage 
of the facilities offered by the convention to 
schedule their conferences. The Society for Ex- 
perimental Biology and Medicine and the Histo- 
chemical Society also arranged meetings during 
the course of the convention. 

‘Society dinners were arranged by the Pharma- 
cology Society, the Pathology Society and the 
Institute of Nutrition, and a Smoker was spon- 
sored jointly by the Biochemistry Society and 
the Institute of Nutrition. As usual, smaller dis- 
cussion and social groups scheduled special meet- 
ings, breakfasts, luncheons or dinners during the 
convention. 


EXHIBITS 


The Main Arena of the Convention Hall 
housed exhibits by industrial firms and labora- 
tories and by members of the constituent Societies 








662 


and institutions connected with the Federation. 
More than 120 exhibits were shown by 92 indus- 
trial and 20 member and institutional exhibitors, 
the fields represented including books and pub- 
lishing methods, apparatus and equipment, 
pharmaceuticals, and technical demonstrations. 


FUTURE MEETINGS 


The next annual meeting of the Federation will 
be held in San Francisco, Calif., April 10-16, 
1955. The convention will again be held in At- 
lantic City, N. J., April 15-21, 1956, and the 1957 
meeting will take place in Chicago, April 14-20. 


PLACEMENT SERVICE 


The Placement Service is continuing its efforts 
to serve as a clearing house for information on 
positions available and candidates seeking em- 
ployment in the fields of the constituent Societies. 
The office of the Service at Atlantic City regis- 
tered 345 applicants and scheduled 650 interviews 
by 176 registered employers during the course of 
the meeting. The number of candidates repre- 
sented a decrease of approximately 4% from that 
registered at the 1953 meeting in Chicago, while 
the number of interviews scheduled showed an in- 
crease of about 8% over the 1953 figure. Of the 
345 applicants, the majority reported primary 
preparation in the fields of biochemistry and 
physiology (185 and 102, respectively). The re- 
maining fields of the Federation were less well 
represented, 28 candidates being interested prin- 
cipally in pharmacology, 15 in immunology, 13 in 
nutrition and two in pathology. 

As of April 15, 1954, the Placement Service had 
246 annual subscriptions and 39 single subscrip- 
tions to the February list which carry the privilege 
of scheduling interviews at the annual meeting. 
Of this total, 125 such privileges were utilized at 
the meeting this year. : 

Interviews at the annual meetings are scheduled 
only after a candidate has registered with the 
Placement Service office and indicated the times 
he will be available for interview. The value of 
early registration would seem to be demonstrated 
by a preliminary breakdown of the figures at 
Atlantic City. Of the candidates registering on the 
first day, 72% received requests for interviews; 
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the percentage of the second day’s registrants was 
55, while only 30% of those registering the last 
two days of the meeting were interviewed. It was 
also noticed that some employers utilized their 
February lists of candidates for planning their 
schedule of interviews. 


FEDERATION BOARD, 1954-1955 


The American Society for Experimental Pathol- 
ogy will head the Federation for the year begin- 
ning July 1, 1954, and its immediate Past Presi- 
dent, Dr. D. Murray Angevine, will be Chairman 
of the Federation Board. Dr. C. C. Erickson, 
Secretary of the Pathology Society, will be Chair- 
man of the Secretaries’ Committee. The other 
members of the Board will be Dr. R. L. Holman, 
President of the American Society for Experi- 
mental Pathology; Drs. G. R. Cowgill, R. W. 
Engle, C. A. Elvehjem (Nutrition); A. M. Pap- 
penheimer, Jr., F. S. Cheever, T. P. Magill (Im- 
munology); H. E. Essex, W. F. Hamilton, E. F. 
Adolph (Physiology); C. G. King, Philip Handler, 
D. W. Wilson (Biochemistry); Charles M. 
Gruber, C. C. Pfeiffer, H. B. Haag (Pharmacol- 
ogy). Dr. M. O. Lee was reappointed Federation 
Secretary. 


FEDERATION HEADQUARTERS 


For some time it has been apparent that the 
increasing activities of the joint offices of the 
Federation and the American Physiological So- 
ciety would eventually require a permanent head- 
quarters to house these organizations, with ade- 
quate space for other Societies of the Federation 
should they desire it. Thorough discussion and 
investigation of various properties in the Wash- 
ington area recently resulted in the purchase of 
an estate in Bethesda, Maryland, which seems 
eminently suitable for the purpose. Its location, 
close to the National Institutes of Health and 
the Naval Medical Research Institute, makes it 
particularly desirable. Permission from County 
authorities to occupy the house for office purposes 
has not yet been finally granted. In the mean- 
while, the American Physiological Society has 
purchased the estate in order to hold it for the 
Federation. It will be purchased by the Federa- 
tion if occupancy is granted. 
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JOINT SESSION OF THE FEDERATION 
Atlantic City, New Jersey, April 13, 1954 
Chairman: K. K. CHEN 





PRESENT CONCEPTS OF THYROID PHYSIOLOGY AS 
REVEALED WITH MODERN TOOLS OF STUDY 


Ruton W. Rawson 


From the Memorial Center for Cancer and Allied Diseases, New York City 


L. IS A GREAT HONOR to me, a clinician, to be 
invited to discuss with you, the leading investiga- 
tors in the basic sciences of American medicine, 
our present concepts of thyroid physiology. I 
believe that this represents a healthy trend in 
medical research which is characterized by a rapid 
growth and a basic approach in the field of clinical 
investigation. A review of modern research in 
thyroid physiology reveals that the clinical in- 
vestigators are making many important and basic 
contributions to our total knowledge in this area 
of physiology, which, like all basic research, 
should lead to a better understanding and con- 
trol of disease. Furthermore, it should be pointed 
out that basic research in thyroid physiology 
was first excited by the reports of a group of 
nineteenth century clinicians who were not only 
careful and thorough in their observations, but 
also possessed that important quality, so often 
referred to by the late Walter B. Cannon, seren- 
dipity. 

It was in 1835 that Robert J. Graves (1) re- 
ported a group of three patients who had goiters 
and tachycardia. One of his patients also had 
exophthalmos. The syndrome which he described 
is now known as Graves’ disease, and is charac- 
terized classically by exophthalmos and an en- 
larged over-functioning thyroid with increased 
production of thyroid hormone which leads to 
elevated rates of oxygen consumption, tachy- 
cardia with increased cardiac output, negative 
nitrogen, phosphorus and calcium balances and 
a creatinuria. Then in 1873, W. W. Gull (2) 
described before the Clinical Society of London 
“A eretinoid condition supervening in adult life 
in women.” It was at the suggestion of Ord 
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(3, 4), who reported that the analysis of skin of 
such patients contained large amounts of mucin, 
that this syndrome became known as myxedema. 
This malady is classically characterized by low 
to absent thyroid hormone in the circulation with 
a decreased rate of metabolism as measured by 
oxygen consumption and heat production and by 
balance studies, bradycardia, dry, thick, and 
lifeless skin and hair and decreased cerebral ac- 
tivity. In children, this lack of thyroid hormone 
is associated with decreased rate of growth. The 
demonstration by Kocher (5) in 1883 that this 
syndrome developed following thyroidectomy, 
and the report by Murray (6) in 1891 that myx- 
edematous patients were restored to normal 
health by the administration of thyroid extract, 
gave adequate proof that the thyroid elaborates 
a substance which is necessary to normal health. 

These classic human experiments provided by 
nature excited a series of investigations into the 
thyroid hormone, the factors which control its 
synthesis and secretion and its mode of action. 

During the past decade the activity in this 
area of research by biochemists, biophysicists, 
physiologists and clinical investigators has 
been most intense and rewarding. This recent 
acceleration in the field of thyroid research can 
probably be attributed to the fact that our 
modern tools of study have permitted us to 
approach some of the previously unanswerable 
problems with workable methods. Furthermore, 
the availability of such tools has attracted 
representatives of disciplines new to this field. 
The availability of the radioactive isotopes of 
iodine and other elements has made it possible 
to investigate dynamically various functions of 
the thyroid in physiologic equilibrium. The 
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various methods of chromatography have made 
it possible to separate the amino acids of the 
thyroid and to identify the circulating thyroid 
hormones. The discovery of certain goitrogenic 
drugs has made it possible for us to separate 
certain steps in the synthesis of thyroid hormone. 
Furthermore these goitrogenic agents have 
made possible investigations into the relationship 
between hyperplasia and neoplasia of the 
thyroid. Although I should prefer to discuss in 
detail each facet of research in the field of 
thyroid physiology, time and space will limit 
my presentation to a summary of present con- 
cepts with only brief reference to methods with 
a more detailed discussion of studies done by 
my associates, Doctors J. E. Rall, Jacob Robbins, 
William L. Money, and Martin Sonenberg, or 
by myself. 

For those who are interested in a more com- 
plete and detailed discussion of this subject I 
would recommend the excellent reviews by 
Harington (7), Albert (8), Barker (9), Riggs 
(10) and Gross and Pitt-Rivers (11). I shall 
organize this evening’s discussion into seven 
parts. 

1) Synthesis of thyroid hormone 

2) Circulating thyroid hormone 

transport 

3) Metabolic effects of thyroid hormone 

4) Metabolic fate of the hormone 

5) Mode of action of thyroid hormone 

6) Pituitary control of thyroid activity 

7) Pharmacologic action of certain thyroid- 

inhibiting agents 


and its 


1. SYNTHESIS OF THYROID HORMONE 


The first clue as to the nature of thyroid 
hormone came from the demonstration by 
Bauman that the thyroid was rich in iodine. 
Subsequent studies have demonstrated that the 
iodine in the thyroid exists mainly as a large 
protein molecule, thyroglobulin, and is necessary 
to the thyroid’s physiologic action on the body 
economy. Kendall (12) was the first to isolate 
the active factor, thyroxine, from the thyroid. 
Then followed a series of brilliant studies by 
Harington (13-16) and co-workers who not 
only isolated thyroxine and diiodotyrosine from 
the thyroid by chemical separation and by 
enzymatic digestion, but also synthesized both 
of these iodinated compounds and demonstrated 
that thyroxine has physiologic activity. Haring- 
ton suggested that thyroxine might be synthe- 
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sized in nature through coupling of two (i- 
iodotyrosine molecules. The first experimental 
support for this thesis came from the work of 
Ludwig and von Mutzenbecher (17) who isolated 
monoiodotyrosine, diiodotyrosine and thyroxine 
from iodinated casein. They suggested that 
thyroxine resulted from the coupling of two 
molecules of diiodotyrosine, through some 
oxidative reaction. They suggested that under 
the conditions which they used, free iodine 
acted as the oxidative agent. Later, von Mutzen- 
becher (18) reported that he had recovered 
small amounts of thyroxine upon extraction of 
an alkaline solution of diiodotyrosine which 
had been incubated for several days. These 
observations were promptly confirmed by 
Harington and Pitt-Rivers (19). Johnson and 
Tewkesbury (20) then reported that the exposure 
of 3.5 diiodotyrosine to sunlight in a weakly 
alkaline solution resulted in the formation of 
hypoiodic acid, and that this halogen acid 
interacted slowly with diiodotyrosine to promote 
the formation of thyroxine, pyruvic acid and 
ammonia. In 1948, Pitt-Rivers (21), who had 
directed her attention to the behavior of de- 
rivatives of diiodotyrosine in peptide linkages 
similar to those to which it is bound in thyro- 
globulin, reported that the aerobic incubation 
of N-acetyldiiodotyrosine or of N-acetyldi- 
iodotyrosylglutamic acid at pH 7.5 resulted in 
much greater yields of the corresponding thy- 
roxine derivatives. Indeed, with the aerobic 
incubation of N-acetyldiiodotyrosylglutamic acid 
at pH 7.5 she obtained as much as 35% net 
conversion to the corresponding thyroxine deriv- 
ative. 

In 1948, Fink and Fink (22) reported that 
they had isolated monoiodotyrosine from the 
thyroid gland. This has been confirmed by several 
investigators. 

Studies in which the fate of iodine has been 
investigated with radioactive isotopes of iodine 
have confirmed the older studies done by Marine 
that the thyroid has a unique capacity to coa- 
centrate iodine and that this function is «1- 
hanced in a previously stimulated gland. Stud 2s 
in which the conversion of iodide to diiodoty:)- 
sine and thyroxine was blocked by the admin s- 
tration of agents such as thiouracil have reveai:d 
that the thyroid has a trap for iodide which is 
capable of concentrating from 25-300 times f::e 
amount of iodide contained in the serum (2:). 
It is of interest that this trap for iodide is not 
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evident in the fetal thyroid until just before the 
‘and begins to develop follicles and that it is 
» sent in the highly undifferentiated tumors of 
‘e thyroid. 

It is of interest that this capacity to concen- 
site iodide is also possessed by the salivary 
‘ands and by the stomach, although to a much 
ess degree than that possessed by the thyroid. 
‘hese tissues differ from the thyroid by the fact 
iat they do not oxidize the iodide nor do they 
‘und it. to protein. 

The next step appears to be the oxidation of 
iodide to iodine or some other oxidized state, 
probably through some enzyme system. However, 
Faweett and Kirkwood (24, 25) have suggested 
that iodide is oxidized non-enzymatically by 
copper, an element which Shapiro has reported 
has its greatest concentration in the thyroid. 

Strong support for the thesis, originally 
advanced by Harington, that in the thyroid the 
synthesis of thyroxine occurs as the result of some 
coupling of two diiodotyrosine molecules came 
from the early studies done with radio-active 
iodine by Mann, Leblond and Warren (26) and 
by Perlman, Morton and Chaikoff (27). These 
investigators followed the fate of radioactive 
iodine in the thyroids of rats at varying intervals 
after administering carrier-free tracers of I'*. 
They found radioactive iodide, diiodotyrosine, 
and thyroxine in the thyroids of their animals. 
Diiodotyrosine was present in the greatest 
concentration. However, the longer the time 
interval after administering the I'*', the greater 
was the amount of I'* found in the thyroxine 
fraction. Subsequent studies (28, 29) in which 
chromatographic methods have been used in 
separating the various compounds of the thyroid 
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have also revealed significant amounts of mono- 


iodotyrosine and small amounts of triiodothyro- 
nine in the thyroids of experimental animals. 

The current thought is that iodide is oxidized 
to iodine through some oxidative enzyme 
system which is followed very promptly by an 
iodination of tyrosine to monoiodotyrosine and 
(liiodotyrosine. It is commonly held that the 
thyroxine in the gland results from a coupling 
of two diiodotyrosine molecules with the loss of 
an alanyl group (7). It may be that the oxidizing 
agent is iodine and this reaction is catalyzed by 
soe enzyme. 

However, Dobyns (30), who followed with 
st:rch column chromatography the fate of 
C''labeled tyrosine in thyroid tissue after 
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incubation in bicarbonate Ringer’s solution, and 
separated C-labeled thyroxine, but no di- 
iodotyrosine, has raised the question whether 
diiodotyrosine is an intermediate in the synthesis 
of thyroxine. These observations, if confirmed 
will require some investigation to explain the 
function of diiodotyrosine in the thyroid. Since 
Roche, Michel, Lissitzky (31, 32) have demon- 
strated a dehalogenase activity in the thyroid 
which is capable of deiodinating monoiodotyro- 
sine and diiodotyrosine but not of affecting the 
iodine of thyroxine or triiodothyronine, one 
might postulate that the iodinated tyrosine 
molecules simply function as repositories for 
iodine which liberate the iodine for iodination of 
thyronine as the need for thyroid hormone 
arises. If this concept is correct, one should be 
able to synthesize thyroxine by the in vitro 
iodination of thyronine. Thus far, no one has 
been able to accomplish this feat. Furthermore, 
although diiodothyronine has been isolated from 
the thyroid, thyronine has not (28). 


2. CIRCULATING THYROID HORMONE AND 
ITS TRANSPORT 


Notwithstanding the fact that the iodine 
contained in the thyroid follicle exists as a 
heavy protein molecule, thyroglobulin, from 
which the various iodinated amino acids can 
be extracted only by vigorous hydrolysis or 
enzymatic digestion, thyroglobulin has _ been 
demonstrated in the serum only after trauma 
to the thyroid. Lerman (33) with immunologic 
technics has found it in minute amounts in the 
blood of the thyroid vein only after manual 
trauma to the thyroid at operation. Robbins 
and associates (34, 35) have identified thyro- 
globulin in the serum of humans with normal 
thyroids or functioning cancers of the thyroid 
after administering very large therapeutic doses 
of radioactive iodine which resulted in a prompt 
breakdown of thyroid tissue. It is of interest 
that even with high levels of thyroglobulin 
iodine observed in some of these patients there 
was very little evidence for a calorigenic effect 
of this circulating thyroglobulin. 

Chromatographic studies done by Laidlaw (36) 
and by Taurog and Chaikoff (37) on the serum 
of rats at varying intervals after the adminis- 
tration of radioactive iodine revealed thyroxine 
as the only circulating thyroid hormone. Rosen- 
berg (38), who applied similar technics to a 
study of human beings, found the circulating 
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hormone in this species also to be thyroxine. 
Robbins and Rall have made similar observa- 
tions on the sera of normal human beings and of 
patients with Graves’ disease or with functioning 
cancers of the thyroid. They have, however, 
observed an abnormal iodinated protein in the 
sera of 8 patients with functioning cancers of 
the thyroid after tracer as well as after thera- 
peutic doses of radioiodine (39). This compound, 
which is 40% soluble in n-butanol, does not 
move from the origin on filter paper chromato- 
grams. Contrasted to thyroxine, which on zone 
electrophoresis they have found to move between 
the alpha; and alpha globulins (40), this un- 
known compound, which is apparently secreted 
by certain functioning cancers of the thyroid, 
migrates with the serum albumin and has a 
sedimentation constant similar to that of al- 
bumin. Hydrolysis of this compound releases 
primarily monoiodotyrosine with much less 
diiodotyrosine and thyroxine than one recovers 
from thyroglobulin. 

In 1951 Gross and Leblond (41) reported 
that they had demonstrated two new iodinated 
compounds in the serum of animals previously 
injected with I'*!, Subsequently, in a series of 
brilliant investigations by Gross and Pitt- 
Rivers (42-47), one of these compounds was 
identified as /-triiodothyronine. They postulated 
that triiodothyronine is a peripherally dehalo- 
genated metabolite of thyroxine which exerts 
the action of thyroid hormone. It must be 
pointed out, however, that Roche et al. (48, 49) 
have also isolated triiodothyronine in small 
amounts from the thyroid gland and suggest 
that it is synthesized as an alternative thyroid 
hormone in the thyroid gland. Gross and Pitt- 
Rivers found by assay studies in rats and in 
humans that this compound has three to five 
times more hormonal activity than that possess- 
ed by /-thyroxine. 


3. METABOLIC EFFECTS OF THYROID HORMONE 


In our own laboratory, Dr. Robbins has also 
found triiodothyronine in the serum of patients 
treated with I'*' for Graves’ disease and of 
certain thyroidectomized patients with metastatic 
functioning cancers of the thyroid. We have 
found that triiodothyronine is five times as 
active as /-thyroxine in preventing the develop- 
ment of a goiter in rats receiving thiouracil in 
the diet. In one myxedematous patient main- 
tained on a constant repetitious diet we have 
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compared the effects of one milligram of tri- 
iodothyronine administered intravenously with 
three milligrams of J-thyroxine administered in 
the same way after the patient had returned to a 
myxedematous level (50). The two compounds 
were compared for their effects on the oxygen 
consumption in the fasting states, one hour 
before lunch and one hour before dinner. We 
also followed the nitrogen, phosphorus, sodium, 
chloride and potassium balances as well as the 
creatine excretion. On these indices we found 
that triiodothyronine exerts a prompt but 
short-lived increase in the BMR and in the 
excretion of nitrogen, phosphorus and creatine. 
Thyroxine exerts a slow and prolonged effect on 
these same indices. In this study we found no 
quantitative differences between these two 
agents. The major differences we found in this 
acute study were that triiodothyronine acts 
promptly and shortly, whereas thyroxine has a 
lag period and a prolonged metabolic effect. 
If one considers the fate of these hormonal 
preparations, one finds the serum _protein- 
bound iodine rose only slightly and fell to very 
low levels within 26 hours after administering 
triiodothyronine. However, following the injec- 
tion of thyroxine the serum protein bound iodine 
rose to higher levels, but did not return to the 
pretreatment level for 18 days. This has been 
demonstrated more precisely by following the 
disappearance of triiodothyronine and of thy- 
roxine each labeled with [I in athyreotic 
euthyroid human beings. The half life of tri- 
iodothyronine in the serum of one patient that 
we have studied we found to be two and one- 
half days, and that of thyroxine in several 
patients to be between 7 and 12 days. Further- 
more, we have noted that following the adminis- 
tration of labeled thyroxine a pool of radio- 
activity is demonstrable over the liver for some 
time. In the one patient who was studied fol- 
lowing the administration of labeled triiodo- 
thyronine, the radioactivity disappeared very 
promptly from the liver area. The theory sug- 
gested by Gross and Pitt-Rivers, that  triioco- 
thyronine is the result of some dehalogenation 
of thyroxine in the peripheral tissues and that 
the hormonal effect is then exerted by tliis 
agent, is an attractive one. However, from 
metabolic studies done by Rall and associates 
(51) on an intact subject given one subcutaneous 
injection of thyrotrophic hormone one mighit 
postulate that triiodothyronine is released from 
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the thyroid under acute stress. In these studies 
it was observed that the nitrogen, phosphorus, 
and creatine excretions were increased more 
rapidly than they were following the intravenous 
administration of l-thyroxine but not quite as 
rapidly as after the intravenous administration 
of l-triiodothyronine. 


4, METABOLIC FATE OF THYROXINE 


Studies done in man by Albert and Keating 
(52) and by Rall and associates (53) on the fate 
of l-thyroxine labeled with I'*' have revealed 
the fate of thyroxine and possible lines of future 
research on the metabolism of this hormone, 
Rall has found that thyroxine after equilibrium 
is established has a volume distribution of 170- 
270 ec/kg and disappears at final rates which 
have half-lives between 7 and 12 days. It is of 
interest that in man most of the radioactivity 
lost from the body is excreted in the urine and 
that most of it comes out as iodide and a very 
small fraction as thyroxine iodine. It appears 
from such studies that the main metabolic fate 
of thyroxine, aside from excretion, is deiodina- 
tion. The observations in these patients that 
significant amounts of radioactivity are demon- 
strable over the liver area during the periods of 
study have led several investigators to a query 
as to the role of the liver in the metabolism of 
thyroxine. 

Gross and Leblond reported in 1947 (54) 
that within two hours of administering dl- 
thyroxine to rats 50% was in the gastrointestinal 
tract; in the stomach as iodide and in the liver 
and pancreas as thyroxine. In contrast to the 
studies in human subjects, they found that after 
24 hours 80% was in the feces as thyroxine and 
11% was in the urine as iodide. They found that 
ligation of the bile duct resulted in an increased 
radioactivity in the liver and blood with a 
corresponding decrease in the intestine. 

Albert and Keating (55) have found in rats 
given labeled thyroxine, following an_ initial 
distribution of 38% in the blood, 30% in the 
liver and 32% in the remaining tissues, there 
occurred a rapid diffusion into the gastrointestinal 
tract, chiefly by way of the bile. At equilibrium 
the gastrointestinal tract consisting of the 
stomach, small bowel and large bowel contained 
about one-half of the circulating thyroxine or its 
metabolites. A massive circulation of radio- 
activity occurred from the bowel, presumably 
via the portal and lymphatic drainage systems. 
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Two-thirds of the radioactivity was ultimately 
excreted in the feces and about one-third in the 
urine. At 16 days, more than one-half of the 
residual radioactivity was found in the liver and 
appeared to be fixed by liver tissue. 

Taurog, Briggs and Chaikoff (56) have ob- 
served that thyroxine is excreted in the bile of 
rats and dogs as a conjugate which is hydrolyzed 
and liberated by a preparation of bacterial 
glucuronidase. 

Lipner, Barker and Winnick (57) have studied 
the distribution in rat livers of thyroxine labeled 
with I or with C. Of the total radioactivity — 
recovered in the homogenates 18% was found 
in the nuclear fraction, 28% in the mitochondrial 
fraction and 54% in the supernatant fraction. 
Approximately half of the thyroxine in the 
supernatant fraction was associated with the 
microsomes. 


5. MODE OF ACTION OF THYROXINE 


Many studies done on intact or on athyreotic 
laboratory animals or human beings have re- 
vealed that the thyroid hormone increases the 
total body metabolism. It is also well known 
that an increased rate of oxygen consumption 
can be demonstrated in a number of different 
organs removed from animals which had previ- 
ously been given relatively large doses of thyroid 
hormone. The mechanisms by which these well- 
documented effects of the thyroid hormone 
occur, however, are still quite unclear. Barker 
(9) in his excellent review of this subject lists 
13 different enzyme systems which are influenced 
by the administration of thyroid hormone. 
Drabkin (58) has suggested that the regulation 
of all metabolic processes by the thyroid may 
be mediated ‘through its stimulating effect on 
cytochrome c. 

Goldstein (59), who has compared isolated 
tissues of thyroid treated rats with tissues of 
control animals stimulated to contract, secrete 
or dispose of excess substrate, has observed 
that the administration of thyroid results in a 
stimulation of oxygen consumption and of 
anaerobic glycolysis. He found that sodium 
azide effectively reduces the increased respira- 
tion stimulated either by thyroid or by various 
‘work demands’ to the basal resting level. He 
has also reported that pretreatment with thyroid 
results in a marked increase in the incorporation 
of P® into the acid-soluble phosphate fraction of 
isolated tissues and that sodium azide inhibits 
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this incorporation of P® in control and hyper- 
thyroid tissues. He interprets his observations 
as indicating that stimulation of the metabolic 
rate of tissues with both thyroid and by ‘work 
demands’ results in a necessity for free turnover 
of energy phosphorylation for the expression of 
such stimulation. 

Maley and Lardy (60) have studied the effects 
of thyroxine and of triiodothyronine in pharma- 
cologic concentrations on oxidative phosphoryl- 
ation. They have reported that thyroxine 
depresses the oxygen consumption of rat kidney 
- mitochondria with glutamate as the substrate 
when the tricarboxylic acid cycle was blocked 
with malonate. Under these conditions thyroxine 
also decreases the efficiency with which phos- 
phorylation is coupled to respiration. Triiodo- 
thyronine, they reported, uncouples phosphory!l- 
ation associated with glutamate oxidation, but 
does not significantly depress respiration. They 
also reported that both thyroxine and triiodo- 
thyronine prevent the rapid decline in mito- 
chondrial respiration and oxidative phosphory]- 
ation which occurs late in incubation with 
beta-hydroxybutyrate or caprylate as_ the 
substrate. 

Notwithstanding the importance of such in 
vitro studies in clarifying various metabolic 
pathways in cellular physiology, it must be 
pointed out that these and many other in vitro 
studies designed to clarify the cellular action of 
thyroid hormone have been done with pharma- 
cologic and possibly toxic doses of thyroid 
hormone. It is possible, on the other hand, that 
the thyroid hormone is concentrated at levels to 
a much greater degree than we have suspected 
at the site of cytochemical action. However, it is 
hoped that with sharpened tools our colleagues 
in the field of cellular metabolism will eventually 
be able to define the mechanisms by which 
thyroxine exerts its hormonal effects in health 
and disease. 


6. PITUITARY CONTROL OF THYROID ACTIVITY 


No discussion of thyroid physiology would be 
complete without considering the effects of the 
pituitary on the thyroid’s growth and functions. 
It has been demonstrated by several investi- 
gators that removal of the pituitary results in 
an involution of the thyroid and a markedly 
diminished capacity of the thyroid to concentrate 
iodine. Vanderlaan and Greer (23) have reported 
that the iodide trapping mechanism of the 
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thyroid functions at about 10% or so of its 
normal capacity after removal of the pituitary. 
They stated that the thyroids of their animals 
failed to bind iodine to protein and that these 
functions of the thyroid were restored upon 
administering thyrotrophic hormone. Morton 
et al. (61) found that the thyroids of hypophy- 
sectomized rats were capable of concentrating a 
smaller fraction of the I’ trapped by normal 
thyroid tissue, but that within the 30 hours 
that they followed their rats diiodotyrosine was 
synthesized but not thyroxine. Randall and 
Albert (62) found that hypophysectomized rats 
concentrated only one-tenth the radioiodine 
collected by the thyroids of intact rats. They 
also demonstrated that the rate of loss of labeled 
hormone from the thyroid had fallen to one- 
tenth the normal rate within five days of hy- 
pophysectomy. However, they found that 
although the thyroids of hypophysectomized 
rats bound the I to protein very slowly, 
eventually more than 90% of the collected 
iodine was bound to protein. Furthermore, 
they did find I'* in the thyroxine fraction in the 
thyroids of the animals but the proportion of 
thyronine to diiodotyrosine was proportionally 
less than in the thyroids of intact rats. 

In studies done by Keating et al. (63) three 
effects of the thyroid-stimulating hormone on 
the thyroids of chicks occurred in the following 
order: a loss of previously deposited radioactive 
iodine, growth of the thyroid as indicated by an 
increased cell height, and finally an increased 
avidity for radioactive iodine. In another study 
(64), we have followed the loss of total thyroid 
iodine and changes in the thyroid mean ce!l 
height at varying intervals after administering 
one single injection of 1 Junkmann-Schoeller 
unit of TSH. We observed a 20% loss in thyroid 
iodine at the end of six hours and a maximuin 
loss of 75% by the end of 24 hours. There w:s 
no increase in mean cell height of the thyroi/ 
until after 18 hours. This effect became maximu'i 
at the end of 30 hours. 

It was originally suggested by de Robertis (6':) 
that this purging effect of TSH is due to in 
activation of a proteolytic enzyme which ac’s 
to hydrolyze thyroglobulin and release ti 
thyroid hormone into the circulation. He h: 
demonstrated by histochemical technics 
digestion of intrafollicular colloid and a transpoi 
across the cellular wall of the follicles of what he 
presumed to be the thyroid hormone. Ma:- 
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Quillan (66) has isolated a proteolytic enzyme 
‘rom the thyroid which is capable of hydrolyzing 
nemoglobin and thyroglobulin. 

The mode of action of the thyroid-stimulating 
hormone has not been clarified. However, we 
ave some observations which suggest that it 
might be exerted through some oxidative or 
dehydrogenating enzyme. This study was 
excited by the observations (67) that whereas 
patients with untreated hyperthyroidism ex- 
creted in their urines no active thyrotrophic 
hormone, normal medical students excreted 
easily measurable amounts of this hormone but 
considerably less than that excreted by totally 
thyroidectomized patients. Contrary to the 
then current theory that the pituitaries of 
thyrotoxic patients were suppressed by the 
hyperthyroidism and that the pituitaries of 
totally thyroidectomized patients excreted a 
readily demonstrable thyroid-stimulating factor 
because of a compensatory increased activity 
of the anterior pituitary, we postulated that the 
normal thyroid altered the thyrotrophic hormone 
and that the thyroid of Graves’ disease inacti- 
vated even more of the pituitary hormone. We 
(68) then undertook a study with tissue culture 
technics in which we bathed explants of rabbit 
thyroid tissue or of control tissues from the 
same animals in Tyrode’s solution containing 
varying amounts of thyrotrophic hormone for 
one to three days. The bathing media were 
removed and assayed by the cell height technic 
for thyroid-stimulating activity. We observed 
in this study that one rabbit thyroid was capable 
of inactivating as much as 12 units of thyro- 
trophic hormone, that explants of thymus or of 
lymph nodes, both of which tissues are enlarged 
in Graves’ disease, were capable of inactivating 
as much as 6 units of TSH. None of the control 
tissues exerted any inactivution of TSH. Further- 
more, explants of thyroid tissue did not alter 
the gonadotrophic activity of the pituitary 
extracts used. It was also found that explants 
of well-involuted thyroid tissue taken from 
patients with Graves’ disease after preoperative 
treatment with iodides were capable of inacti- 
vating nearly twice the amount of TSH that 
\as inactivated by normal thyroid tissue taken 
at operations for parathyroid adenomas. Ex- 
jlants of colloid goiterous tissue failed to in- 
ictivate any TSH (69). Subsequent studies (64) 
uve demonstrated that TSH inactivated by 
€<posure to thyroid tissue can be reactivated 
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by treatment with certain reducing, agents such 
as thiouracil or 5-aminothiadiazole-2-thiol. Thus 
it is suggested that the thyrotrophic hormone 
in exerting its action on the thyroid is inactivated 
through some oxidative enzyme system, and 
possibly acts as a hydrogen donator to some 
unidentified enzyme system in the thyroid. 


7. PHARMACOLOGIC ACTION OF CERTAIN 
THYROID-INHIBITING AGENTS 


At the present time the clinician who is con- 
fronted with a thyrotoxic patient has a variety 
of therapeutic agents to choose from. He has 
two destructive methods—surgery and _ radio- 
active iodine; or he has a variety of drugs which 
may reduce or even cure the hyperthyroidism. 
Some of these pharmacologic agents are used in 
preparing the patient for a safe surgical thy- 
roidectomy or they may be used over long periods 
of time as primary treatments. I should like now 
to discuss how these agents act to alter the 
disease process. 

The thiocyanate ion and the perchlorate ion 
(70), neither of which has been used widely, 
have been found to decrease the hyperthyroidism 
of Graves’ disease. These two agents act to 
inhibit the trapping of iodide by the thyroid 
and then rob the thyroid of one of the most 
important nutritional factors in synthesizing 
thyroid hormone. Thiouracil and its various 
derivatives (71), i.e. propyl thiouracil, methy] 
thiouracil and methyl mercaptoimidazole, do not 
block the iodide trap of the thyroid, but interfere 
with the oxidation of iodide so that this important 
element cannot be utilized in the iodination of 
tyrosine. Notwithstanding the inhibition to the 
synthesis of thyroid hormone exerted by these 
agents, they do not alter the abnormal structural 
changes in the diseased thyroids. Iodides, how- 
ever, when administered in adequate dosage do 
revert the histologic pattern of the thyroid 
toward normal and they also decrease the 
secretion of thyroid hormone. Indeed, we (72) 
have demonstrated that iodide when given to 
thyrotoxic patients who were also receiving 
thiouracil in doses great enough to prevent the 
utilization of iodine in the synthesis of thyroid 
hormone does produce an involution of the 
hyperplastic thyroid. This was done in four 
patients who permitted us to biopsy their 
thyroids before instituting any treatment, and 
again after optimum therapeutic responses had 
been obtained with thiouracil, who then had 
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subtotal thyroidectomies after combined treat- 
ment with thiouracil and sodium or potassium 
iodide. The first biopsies taken before treatment 
revealed the classic hyperplasia of Graves’ 
disease, and the second biopsies failed to show 
any decrease in thyroid hyperplasia after treat- 
ment with thiouracil. After treatment with 
thiouracil and iodide, however, the glands 
showed classic involution. Chemical analysis of 
these glands demonstrated very low levels of 
thyroglobulin iodine and thus demonstrated 
that the therapeutic effect of iodide is separate 
from the nutritional effect of iodine. 

We (64) attribute this therapeutic effect of 
iodide in Graves’ disease to an inhibition to the 
reaction between thyroid cell and the thyro- 
trophic hormone. This theory is supported by 
the fact that the inactivation of TSH by thyroid 
tissue is inhibited if iodide is added to the 
nutrient medium. It is further supported by the 
fact that whereas the untreated thyrotoxic 
patient excretes in the urine no active thyro- 
trophic substances, he does excrete significant 
amounts shortly after the institution of therapy 
with iodides. The observations of Junqueira 
(73) that iodides inhibit the action of thyrotrophic 
hormone on the release of colloid from the 
follicles of thyroid slices also gives support to 
this thesis. 


SUMMARY 


Rather than summarizing this hurried and 
necessarily scanty review of present concepts of 
thyroid physiology, I should like to list the 
areas that need investigation and clarification 
for better understanding of the normal and 
morbid physiology of the thyroid. 


FEDERATION PROCEEDINGS 





Volume 13 


1) An identification and definition of the 
iodide trap which is so unique and characteristic 
in normal thyroid tissue would not only provide 
us with important basic knowledge but may be 
of great value in distinguishing certain differences 
between normal and neoplastic thyroid tissue. 

2) Further advances in our knowledge of 
thyroid physiology depend on the isolation and 
definition of dynamics of the probable enzyme 
systems in the thyroid which control a) the 
oxidation of iodide, b) the iodination of tyrosine, 
c) the synthesis of thyroxine either by the 
oxidative coupling of two diiodotyrosine mole- 
cules or the direct iodination of thyronine, d) 
the proteolytic enzyme which hydrolyzes thy- 
roglobulin and promotes release of thyroxin into 
the circulation, and e) the enzyme system which 
oxidizes TSH, and is possibly in turn. activated 
by the pituitary’s contribution to thyroid 
physiology. 

8) An understanding of the mode of action 
of thyroid hormone on normal and diseased 
tissue awaits identification and dynamic defini- 
tion of the enzyme systems involved in the 
physiologic effects of thyroxine or of its metabo- 
lites. 

4) Finally, I believe that a crystalline pure 
thyrotrophic hormone will not only help us to 
identify the basic steps in thyroid physiology 
which appear to be dependent on the pituitary, 
but may improve our understanding of morbid 
physiology and growth of the thyroid. 

If my discussion of this evening serves to 
attract any of you in this audience to any of 
these problems, I shal) feel that the evening has 
been a great success. 
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ADAPTATION TO NARCOTICS: 


Maurice H. SEEVERS 


From the Department of Pharmacology, University of Michigan, Ann Arbor, Michigan 


A, ENORMOUS LITERATURE (1) dealing with the 
problem of biological adaptation to narcotics will 
be found more commonly under the titles, craving, 
habituation, or addiction, terms which carry im- 
plications that relate to the prior emotional state 
of the individual, environmental influences, and 
a multitude of psychological factors associated 
with conditioning during chronic intoxication. 
Whereas these psychological and psychiatric 
factors play a very important and possibly even a 
major réle in the total adaptive behavior of the 
individual to the repetitious use of narcotic sub- 
stances such as analgesics, barbiturates, alcohol, 
etc. (2), these phases of the total problem will not 
be discussed here. 

Attention will be directed exclusively to two 
adaptive processes of as yet unknown nature, 
tolerance and physical dependence, which develop 
concurrently and require essentially the same con- 
ditions for their maximal development following 
the continuous exposure of certain mammals to 
an optimal concentration of five classes of nar- 
cotic substances of differing chemical structure? 
(fig. 1) but similar pharmacological action. These 
two phenomena can also be demonstrated for the 
barbiturates, ethyl alcohol, and other hydro- 
carbons under optimal conditions of exposure but 
the responses are qualitatively different and ap- 
pear to evoke different mechanisms (4). 

For the purposes of the present analysis the 
author will limit the scope of this discussion in an 
attempt to define the problem as it relates to the 
narcotic analgesics only; to. point out the optimal 
conditions for the development of these two 
adaptive processes; and to relate the important 
facts as they are known for morphine as a 
representative drug. -Finally, it is proposed to 
discuss evidence relating to possible mechanisms 


1The recent work from these laboratories has 
been supported by grants from the Division of 
Research Grants, National Institutes of Health 
and from the Committee on Drug Addiction and 
Narcotics, National Research Council from funds 
supplied by a group of interested manufacturers. 

? Opinion is divided as to the relationship which 
might exist between chemical structure and bio- 
logical action of these five classes (3). 
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(5) and to present a working hypothesis (6) which 
is not inconsistent with the known facts, in the 
hope that it will incite others with specialized 
skills in the fields of biochemistry and _neuro- 
physiology to an attack on this problem. 

Tolerance is a condition which becomes mani- 
fest during administration of the narcotic as the 
partial or complete resistance or immunity to 
quantities of these substances which would other- 
wise diminish or abolish completely the functional 
activity of certain neurophysiological and other 
mechanisms. Tolerance does not occur to the 
augmentory, excitatory or convulsant mani- 
festations of these substances as they affect 
neurophysiological mechanisms. 

Dependence is a state of hyperexcitability of 
the cerebrospinal axis which remains latent 
during the continuous administration of the 
narcotic and becomes manifest overtly follow- 
ing withdrawal of the chemical from the cellu- 
lar environment. The signs of hyperactivity 
resulting from the unmasking of this latent state 
is termed the ‘abstinence syndrome.’ 

The ease and degree of development and dura- 
tion of these two phenomena vary with the 
chemical structure of the narcotic, the type of 
tissue involved, and the animal species (6). 
Although tolerance may develop without evi- 
dence of physical dependence in certain periph- 
eral tissues, thus far no satisfactory proof of 
the completely independent development of 
these two phenomena in the central nervous 
system has been established. The overt mani- 
festations of dependence in the intact animal 
involves marked exacerbations in the functional 
activity of nearly every tissue in the body, tlie 
signs of abstinence (7), table (1). 

Peripheral structures and organs may ?°- 
spond to the direct effects of these drugs. Tl:'s 
may in turn influence the response of the })- 
dividual as a whole. For example, modificatio:'s 
in the function of the adrenal cortex whi: h 
results in a reduction of sexual activity in m:n 
undoubtedly exerts a very important seconda: y 
influence on the psychogenic processes of ada;)- 
tation; the rapid development of local tolerance 
in vascular smooth muscle is of great signi!i- 
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Fig. 1. Five chemical types 
oi analgetic drugs and their 
antagonist, N-allylnormor- 
phine. 
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TABLE 1. CLASSIFICATION OF SIGNS OF 
ABSTINENCE IN THE MONKEY (7) 


MILD (may be considered as of no significance by 
» the untrained observer): Apprehension, con- 
{ tinual yawning, rhinorrhea, lacrimation, hiccup, 

shivering, perspiration on face, chattering, 

F quarreling and fighting. 

MODERATE: Intention tremor, anorexia, pilomotor 
activity, muscle twitchings and rigidity, hold- 
ing the abdomen (cramps). 

SEVERE: Extreme restlessness, assumption of 
peculiar attitudes, vomiting, severe diarrhea, 
erection and continued masturbation, inflam- 
mation of the eyelids and conjunctiva (in- 
somnia), continual calling and crying, lying on 
the side with eyes closed, marked spasticity. 

VERY SEVERE (danger of death): Docility in the 
normally excitable animal, dyspnea, pallor, 
strabismus, dehydration, weight loss, prostra- 
tion, circulatory collapse, convulsions and 
death. 


cance in adapting to circuatory changes effected 
by the drug. Nonetheless, it is probable that 
the hyperactivity of most peripheral structures 
noted during abstinence is neurogenic in origin 
and reflects a general increase in the level of 
integrated hyperexcitability of the whole cere- 
brospinal axis. For this reason, principal interest 
is focused at present on changes which may 
ceeur in the central nervous system itself and 
tore specifically on the internuncial neuron as a 
»ossible primary point of action of these drugs 
8). This approach seems logical in view of the 
ict that only in the central nervous system has 
: been possible to demonstrate conclusively the 


CpHy-CO-C-CHy-CH-NICHy)p Cm CH-CH-N(CHy)p 
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concurrent development of both tolerance and 
physical dependence, possibly in a single type 
of anatomical unit, the internuncial neuron. 


THE PROBLEM 


In figure .2 an attempt has been made to 
present schematically the major factors in- 
volved in the development of tolerance and 
dependence. Administration of morphine is 
begun at A, the initial effects being manifest as 
general depression, sedation, sleep, analgesia, 
motor weakness, etc. This is shown as a depres- 
sion below the normal integrated level of nervous 
excitability. Tolerance development begins im- 
mediately and is accelerated with the staircase 
increase of dose and the necessary shortening 
of the interval of administration. Overt signs 
of depression diminish rapidly with time. When 
tolerance development is maximal, relatively 
little depressant effect is noted although toler- 
ance is never absolute, certain structures retain- 
ing some sensitivity to the drug. As shown in 
this figure, tolerance development parallels in a 
general way the stepwise increase in total daily 
dosage (9). 

As tolerance develops with increasing dose, 
another phenomenon is also developing, a state 
of increasing latent hyperexcitability of the 
whole cerebrospinal axis. This condition does 
not manifest itself overtly as long as an optimal 
concentration of morphine is maintained in the 
tissues. Other things being equal, this requires 
administration of morphine every 4-6 hours 
(other drugs at appropriate intervals which 
relate to their own individual plasma and tissue 
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Fig. 2. Schematic representation of events relating to development of tolerance and physical] extra 
dependence during administration and after abrupt withdrawal of morphine. propo 
; phine 
decay curves). It will be observed from the depends upon the rate of elimination of the drug} after 
schematic representation of figure 2 that the from the body. With morphine, a roughly com-{ cut c 
increases in the latent ‘hyperexcitatory’ state’ is parable level of hyperirritability persists for] establ 
not diagrammed to parallel exactly either 24-48 hours further, the exact peak being vari-| Adi 
dosage increase or tolerance development. able, usually between the 24th and 72nd hours} during 
Once a certain optimal dose level is attained, shown on the diagram at C. At 72-96 hour,} ‘neutr 
tolerance development may proceed with further after the last dose, hyperirritability begins tof and al 
increments in dosage, but the greater quantity recede in intensity, diminishing gradually over} latent 
of drug does not evoke a greater level of latent 5-7 days or longer. velope 
hyperexcitability (10). The presence of this As will be noted from the diagram, the loss off to ‘un 
latent hyperexcitability, ordinarily termed phys- tolerance parallels the elimination of morphinej to be 
ical dependence, may be demonstrated by from the body. It is probably of utmost signifiq admin 
either one of two procedures. cance to an understanding of these two phe morph 
a) Abrupt cessation of administration of the nomena to appreciate that the peak intensity ofin 193 
drug. This is shown at B. When administration the abstinence syndrome occurs when a) virgMan a 
is discontinued, overt manifestations of irrita- tually all tolerance has been lost and b) wheilf of opis 
bility of the central nervous system increase in morphine has been almost completely elimina‘ of the 
intensity until the signs reach a very high level om the tissues of the body as a whole. relatio 
at 24-36 hours. The exact time of onset for any b) The administration of N-allylnormorphind duplie 
individual, species of animal, or for any drug (nalorphine). This analog of morphine (fig. 2¥tions + 
$ The author is neither attempting to establish ®"tagonizes morphine at its cellular site of «c] Opti 
a new definition nor to express the situation in tion, possibly by competing for the same tis-qTolera: 
specific neurophysiological terminology, a field receptors. In any event, fully developed signs offeviden 
which is beyond his competence, but only to indi- : b d withi f entitle site 
cate, for ease in discussion, the functional state of abstinence are observed within a few mom 9 
the integrated nervous system. after administration and persist for an hour offequire 








18 


sical 


lrug 
om- 

for 
yari- 
ours 
our, 
S ‘ol 
over 


ss of 
hine 
mifi, 
phe; 
y of 
vir 
vhe 
ator 


June 1954 


two. During this period of nalorphine action, 
administration of even large doses of morphine 
is ineffectual in reversing the situation. As the 
‘unmasking’ action of nalorphine wears off 
(presumably as it is detoxified), the signs of 
abstinence abate, suggesting strongly that 
morphine is still present at or near the site of 
action to reexert its effect in suppressing the now 
manifest excitation of the central nervous 
system. 

This may be demonstrated effectively by the 
administration of nalorphine at various in- 
tervals after abrupt withdrawal (11). When this 
antagonist is administered on the ascending 
limb of the curve of abstinence intensity (fig. 2) 
the effect produced is to temporarily bring into 
prominence the fully developed abstinence 
syndrome, starting at the existing level of overt 
irritability and ‘unmasking’ only the residual 
latent excitability not yet uncovered by excre- 
tion of the drug from the body. This does not 
exceed the maximum intensity of signs induced 
by abrupt withdrawal. When nalorphine is ad- 
ministered at the time of, or after, the peak of 
intensity no effect is produced. Since the -total 
extra irritability (unmasked) is known to be 
proportional to the unexcreted residual mor- 
phine in the body, no effect being demonstrated 
after morphine is detoxified (see below) a clear- 
cut cause and effect relationship seems to be 
established. 

Administration of nalorphine at any time 
during administration of the drug effectively 
‘neutralizes’ the depressant effects of morphine 
and also ‘unmasks’ the degree of intensity of the 
latent ‘hyperexcitatory’ state which has de- 
veloped to that time. Wikler (12) has been able 
to ‘unmask’ with nalorphine what he interprets 
to be a latent state of excitability following the 
administration of even a single large dose of 
morphine in the spinal dog. Seevers and Pfeiffer 
in 1936 (13) observed a state of hyperalgesia in 
man after the analgesic effects of a single dose 
of opiate had subsided and stated, ‘This phase 
of the subject is well worthy of future study in 
relation to addiction, since it is essentially a 
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tions which exist after repeated doses.” 

Optimal Conditions for Development of 
Tolerance and Dependence. All of the available 
evidence points to the fact that development of 
meximal tolerance and maximal dependence 
requires the maintenance of a continuous and 
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uninterrupted optimal tissue concentration 
(maximal receptor occupation) of the drug at all 
times. This fact has long been appreciated 
clinically (12) since the addict, if given un- 
limited access to the drug, adjusts the quantity 
and frequency of administration to keep pace 
with tolerance development and to prevent even 
the earliest signs of abstinence. In fact, he main- 
tains a fairly constant tissue level by administer- 
ing a new dose before the plasma curve has 
fallen far below the peak. With but few excep- 
tions, experiments on animals for practical 
reasons has involved administration at 24-hour 
intervals and most commonly on the basis of a 
five-day week irrespective of the type of drug 
or its duration of action. With morphine, a 
sufficiently large quantity of drug can be de- 
posited hypodermically to exert an effect for 16- 
20 hours. With drugs of shorter action this is 
not the case. If a 48-hour drug-free week-end 
interval is permitted, tolerance development is 
tremendously retarded since that previously 
acquired is largely lost during this period, 
paralleling the tissue desaturation of the drug. 

It is now apparent from experiments on the 
monkey in our laboratory (14) that entirely er- 
roneous qualitative, as well as quantitative, data 
relating to tolerance and dependence will be ob- 
tained, at least as it might relate to prediction of 
addiction liability for man, unless the principle 
just stated is recognized and followed. For 
example, it has not been possible to establish 
evidence of significant tolerance or dependence in 
the rhesus monkey with codeine (7), meperidine 
(15) or methadone (16) when the maximal 
tolerated dose is administered at 24-hour in- 
tervals even on a 7-day week basis. However, 
when these drugs are administered at 6-hour 
intervals on a 7-day week basis, evidence of 
tolerance and dependence can be elicited with 
nalorphine administration even within such a 
short time as 15 days (11). 

The fact that morphine may be present in 
tissues but be ineffectual in the development 
of tolerance and dependence unless it occupies 
the receptor site is suggested by the recent re- 
port of Orahovats, Winter and Lehman (17) 
who noted that tolerance development in the 
rat was inhibited markedly when mixtures of 
nalorphine and morphine were administered. 
Isbell (18) has found this to be true with similar 
types of mixtures in addicts for dependence as 
well as tolerance. In effect, the situation just 
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described would be analagous to that occurring 
with intermittent administration of morphine 
without nalorphine. When the mixture is ad- 
ministered morphine would be exerting its 
pharmacological action only after the shorter 
acting nalorphine had been detoxified. 


THE LOCUS OF ACTION 


Neurophysiological Aspects. It now appears 
probable that the whole cerebrospinal axis is 
involved in tolerance and dependence in mam- 
mals of high grade cerebral development, man, 
chimpanzee, monkey and dog. In lower mam- 
malian forms, rabbit, guinea pig, rat, mouse, or 
those which are primarily excited by morphine, 
cat and other felines, horse and hoofed mammals 
in general, even very large doses evoke such 
low grade tolerance and dependence that they 
may be difficult of demonstration (19). No toler- 
ance or dependence is developed in cold-blooded 
animals (1). These facts standing alone suggest 
that a certain type of fairly specialized neurologi- 
cal unit unique to mammals of higher cerebral 
development may be involved in these two 
phenomena. 

Much of the fundamental information of a 
neurophysiological nature concerning the actions 
of morphine in tolerant animals has been ob- 
tained by Wikler and his associates at Lexington 
(8). They were able to demonstrate tolerance to 
the depressant effects of morphine or methadone 
on the hindlimb reflexes (flexor, crossed ex- 
tensor, and Philippson’s responses) in the spinal 
dog but not to the excitant effects on the ipsilat- 
eral extensor thrust. After abrupt withdrawal of 
either drug they observed a well defined ‘ab- 
stinence syndrome’ in the hind limbs which was 
similar to that noted during abstinence in 
methadone- or morphine-tolerant animals. Since 
a single injection of morphine or methadone re- 
duced these effects temporarily during the height 
of abstinence, the authors concluded that the 
spinal cord is involved, directly or indirectly, in 
the abstinence syndrome. Whereas these authors 
have not ruled out entirely the possibility of 
influences from viscera, they point out that the 
time relationships suggest very strongly that 
these phenomena are related directly to absti- 
nence rather than to other secondary influences. 

They also demonstrated that frontal lobotomy 
reduces the intensity of the abstinence syndrome 
in man without affecting significantly its qualita- 
tive characteristics, and that dependence can be 
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demonstrated in chronic decorticated dogs. 
These two observations lead Wikler to conclude 
that the frontal lobe and subcortical areas as 
well as the cord participate in the abstinence 
syndrome. 

Relatively little is known concerning the ef- 
fects of morphine on peripheral nerve. The fact 
that morphine even in high doses, does not de- 
press two neuron arcs, such as the knee jerk, but 
rather enhances these reflexes (8) seems to point 
to the conclusion that in concentrations ob- 
tainable in vivo conduction in peripheral nerves 
would be affected relatively little. Further work 
needs to be done along these lines (20). 

Information presently available on the effects 
of these drugs on various portions of the cere- 
brospinal axis, both in respect to the phenomena 
of analgesia as well as tolerance and dependence, 
lead to the general conclusion that the most 
likely point of morphine depression is on the 
internuncial neuron and possibly only upon 
certain types of internuncials. 

It is of considerable importance to bear in 
mind that the response of small mammals to 
morphine and this class of drugs is much dif- 
ferent than that noted in species with h‘gher 
cerebral development. This reviewer is inclined 
to doubt the significance of results obtained in 
the rat, for example, as they might be trans- 
ferred directly to problems of tolerance and 
dependence in animals of higher cerebral de- 
velopment. If it is true that dependence to 
analgesics is a phenomenon which can be de- 
veloped only in specialized neurological units, 
then it is obvious that animals possessing such 
units in number are the only subjects in which 
the mechanism can be analyzed satisfactorily. 

This statement is supported by recent ob- 
servations of Kaymakealan and Woods (21). 
Rats injected hypodermically twice daily with 
morphine sulfate 100 mg/kg showed the usu:! 
post-injection excitement and catalepsy which 
is the antithesis of that noted in higher species. 
When nalorphine is administered to the-° 
animals a quieting effect occurs, the conditicn 
resembling that which occurs after morphine '0 
higher species. This deviation from the usu: 
course of events engenders speculation as to t'e 
possible role of the activating-inhibiting mech 
nisms of the reticular substance (22) as it mig! t 
relate to this whole problem. If one were to #+- 
sume that morphine depressed the inhibitory 
mechanisms in the :..t, permitting the activating 
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mechanisms free play, one might then visualize 
‘he effects of nalorphine release as a physiologic 
overshooting in line with the homeostatic con- 
epts of Himmelsbach (23). To make such a 
ationalization apply to higher species would 
uecessitate the assumption that morphine de- 
presses the activating rather than the inhibiting 
‘aechanisms. Of course, in either instance, an 
qually acceptable hypothesis could be con- 
structed on the basis of morphine excitation 
rather than depression. 

Neuropathological Aspects. Further evidence 
of a ubiquitous pharmacological action on most 
portions of the central nervous system is found 
in the fact that these compounds are capable of 
inducing structural alterations in the central 
nervous system in the rhesus monkey. 

Irwin and Seevers (24) reported recently that 
single large sublethal doses of members of the 
morphine, meperidine, methadone, and mor- 
phinan series of drugs are capable of producing 
an immediate neurological syndrome in the 
rhesus monkey which is characterized by an in- 
crease in the deep reflexes, hypertonicity of the 
flexors and abductors of the lower limbs, hyper- 
tonicity of the extensors of the upper limbs and 
occasionally the flexors. These changes are asso- 
ciated with disturbances in gait, overreaching of 
the forelimbs, increase in motor activity, as- 
symetric pupils, apprehension, convulsions, etc. 
The animal may be completely paralyzed and 
strikingly resemble a decorticate preparation. 
The effects occur within a short time after ad- 
ministration. This condition may remain tem- 
porarily and disappear with complete recovery 
within a matter of 24 hours, or recovery may 
occur with large but temporary neurological 
residues with ultimate, partial or complete func- 
tional recovery. If survival is effected for several 
weeks in the most severe cases, by artificial 
feeding, neuropathological examination reveals 
damage affecting principally the white matter of 
all portions of the cerebral hemispheres. The 
cortex, basal ganglia, and cerebellar hemispheres 
are also affected but to a lesser extent. No 
pathological changes were observed in the 
diencephalon, brain stem or spinal cord. All 
gradations of demyelinization were observed in- 
cluding complete breakdown of myelin sheaths 
snd axis cylinders (25). 

Chronic administration of morphine and 
‘ertain members of the other classes of com- 
ounds in large daily dosage results in the ap- 
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pearance of abnormal neurological changes 
which are detectable only following careful 
examination but which are associated with well- 
defined neuropathology, with the same distribu- 
tion in the nervous system as outlined above. 
With methadone, a persistent deformity of the 
lower limbs is noted consisting of marked adduc- 
tion of the thighs, abduction below the knees 
and turning in at the feet. These permanent 
changes were associated with neuropathology in 
the hemispheres but no cord lesions were noted. 

It is of prime interest that administration of 
N-allylnormorphine at the time of, or reasonably 
soon after, the administration of these agents 
will prevent entirely the development of the 
neurological signs or the subsequently developed 
neuropathology. Furthermore, the acute admin- 
istration of quantities of these drugs several 
times as great as those noted to produce changes 
in non-tolerant animals has no effect to induce 
either the neurological or neuropathological 
changes in the tolerant monkey. Cross-tolerance 
confers immunity to the pathology-inducing 
characteristics of compounds of the other four 
chemical types (fig. 1). 

The exact significance of these findings is not 
clear at present, especially since attempts to 
produce these acute changes in other species 
such as the dog have not been successful, al- 
though relatively little work has been done along 
these lines. Since the degree of tolerance and the 
intensity of the signs of dependence to the five 
classes of analgesics is even more striking in the 
monkey than in man or the dog, but similar 
qualitatively, it does not appear unreasonable to 
postulate that nervous tissue would show a 
more sensitive response and that these changes 
really represent quantitative rather than qualita- 
tive species differences. This seems to be borne 
out by the relative ease with which neuro- 
pathological changes can be produced in this 
species by a variety of unrelated chemical sub- 
stances, for example, the 8-aminoquinolines (26). 
It is noteworthy that lesions of strikingly similar 
character can be produced in the rhesus monkey 
by the chronic administration of cyanide or 
azide (27), suggesting that the cytochrome 
enzymes may be involved. 

It would appear that these neurological signs 
and neuropathology are related to the depressant 
actions of these agents rather than to their 
excitant properties, in view of the fact that 
tolerance development and nalorphine antago- 
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nism extend only to the former. Further evidence 
in this respect is obtained from the fact that 
tolerant monkeys given several lethal convulsant 
doses of these compounds, survival being ef- 
fected by controlling the convulsions with 
barbiturates, have no neurological or neuro- 
pathological residues (28). 

Although we may be unduly impressed with 
the significance of these results, it is difficult to 
escape the conclusion that they suggest the 
ubiquitous distribution of this general class of 
agents in many neurons in the cerebral hemi- 
spheres, with some possible preference for axons 
over cell bodies. These changes become definitely 
identified with tolerance and dependence, in 
view of the blockade by nalorphine and im- 
munity of tolerant animals to quantities of the 
drug three to four times greater than those re- 
quired to induce such lesions in the non-tolerant 
animal. 


MECHANISM OF ACTION 


Metabolic Fate of the Drugs. Many attempts 
have been made to explain tolerance on the 
basis of increased capacity of the organism to 
detoxify the drug, and dependence on the tissue 
accumulation of some excitant product of de- 
toxication. Early attempts to obtain evidence 
along these lines was handicapped by inade- 
quate chemical methodology. The first real 
progress in this direction was made by Gross and 
Thompson who demonstrated in 1940 (29) that 
a large fraction of administered morphine was 
excreted as a conjugate, so-called bound mor- 
phine, which could be identified as morphine 
after hydrolysis. They also reported that mor- 
phine-tolerant animals possessed a reduced 
capacity to excrete the bound form in compari- 
son with the non-tolerant. Although these 
experiments suggested the possibility that some 
relationship might exist between tolerance and 
the rate of detoxication, the determined differ- 
ences were less than two-fold, whereas maximal 
tolerance in man confers at least a hundred-fold 
increase in resistance. 

This whole problem is presently being rein- 
vestigated by Woods and his associates (30, 31) 
utilizing newly developed methods which are 
both specific and reasonably sensitive. Woods 
(32) is reporting at this meeting the identifica- 
tion of morphine monoglucuronide as one of the 
principal conjugates in both tolerant and non- 
tolerant dogs. Large quantities of morphine, 
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approximately 40% of an administered dose, 
appear as conjugated drug in bile within a few 


hours after administration, ultimately being 


reabsorbed from the intestine and excreted in 
the urine so that 75-80% of the administered 
dose (15% free, 60-65% conjugated) is re- 
covered in 48-72 hours. Of the remaining frac- 
tion, 5-10% is recovered in feces, leaving ap- 
proximately 10% not accounted for. Preliminary 
observations indicate the monoglucuronide to be 
inert pharmacologically. These authors found 
quantitative differences to exist in the urinary 
excretion of the bound forms between non- 
tolerant and tolerant dogs for the first few 
months of administration. When maximal 
tolerance has developed, however, these differ- 
ences disappeared. It seems quite clear, there- 
fore, that this difference in the gross handling 
of the drug cannot be a significant factor in the 
understanding of the phenomena of tolerance. 

Analysis of the tissues (33) of tolerant and 
non-tolerant rats, dogs, and monkeys fails to 
reveal a significant differential accumulation of 
morphine in any single tissue except possibly 
the thyroid and spleen. The amount of morphine 
present in the brain or in the spinal fluid of 
tolerant or non-tolerant animals is so low that 
it can only rarely be detected by a method sensi- 
tive to 1 ug of morphine/gm of tissue. In rats 
tolerant to 200 mg/kg/day and dogs to 40 kg/ 
mg/day of morphine sulfate the actual findings 
in the brain represent a quantity which does 
not exceed 3.3-10 x 10-6 m (34). These small 
values are obtained at the time when the plasma 
concentrations have reached a peak. 

These studies indicate also that morphine 
cannot be detected in any tissue except traces 
in the bile 48 hours after the last daily dose in 
tolerant animals or in non-tolerant animals 
receiving a large single dose. After 72 hours 
withdrawal the quantity in bile is less than 0.3% 
of the last dose of morphine. These results 
furnish no basis for the concept that tolerance 
is related to any increased capacity of the body 
to detoxify this compound or to distribute it 
differentially. Further study will be required to 
determine the fate of the 10% which is not ac- 
counted for by this procedure. It should be ap- 
preciated that this value is determined in exper'- 
ments involving large acute doses and heavy 
chronic poisoning. It is doubtful that a similar 
ratio would hold for very small doses of this or 
other analgesic drugs. Nevertheless, this leaves 
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the possibility that a product of detoxication 
may be involved in the phenomena of depend- 
ence by selectively accumulating in or on the 
neuron and producing the state of hyperexcita- 
bility noted at withdrawal. 

Many years ago Marme (35) postulated that 
the manifestations of dependence resulted from 
an accumulation of pseudomorphine, an oxida- 
tion product of morphine, probably a dimer. 
The chemical studies of Woods et al. mentioned 
previously do not rule out the possibility of a 
metabolic product being present because the 
method used, although reasonably specific for 
morphine, is known not to detect either nor- 
morphine or pseudomorphine. This would 
probably be the case also for other unknown 
detoxication products if they exist. Whereas 
pseudomorphine has never been detected in 
tissues (36) normorphine is presumed but not 
proven to occur by N-demethylation in man 
(37). 

Whereas the concept involving some hypothet- 
ical detoxication product must remain alive as 
it applies to morphine, one encounters almost 
insurmountable chemical difficulties in extend- 
ing it to the other analgesic series. Meperidine 
(38) and methadone (39, 40) are detoxified very 
rapidly and presumably completely in vivo. 
Neither does pharmacological evidence furnish 
much support. 

With the exception of a pharmacologically 
potent product produced by Woods et al. (41) 
in vitro by the mild chemical oxidation of mor- 
phine—an intermediate oxidation product be- 
tween morphine and pseudomorphine possibly of 
quinoid structure—all other suggested or proven 
metabolites, pseudomorphine, normorphine, mor- 
phine glucuronide, are less active pharmaco- 
logically than morphine itself. In the case of 
pseudomorphine this might be due to difficulties 
in passing the blood brain barrier. Following 
intravenous administration it exerts a weak 
central action, although it has a very marked 
vascular depressor action to which tolerance is 
readily developed. 

The data of Woods et al. point out in a striking 
manner the potency of morphine as a pharma- 
cological agent. Calculations have been made 
previously concerning possible concentrations of 
morphine in the brain following administration 
of a therapeutic dose of 200 ug/kg in man, assum- 
ing uniform distribution in body water. These 
calculations probably err on the high side. Assum- 
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ing the previous calculations of 3.3-10 x 10-6 to 
apply at the peak plasma concentration after 
30 mg/kg in the dog, it seems likely that the 
concentration in human brain following a total 
single dose of 15 mg would not exceed 10-9 m. If 
these values are acceptable, concepts of mecha- 
nism based upon competition for sites of action 
of hormones, vitamins and other potent meta- 
bolic agents could be more easily rationalized. 

Chemical Mediators, Hormones, etc. A search 
of the literature (1) will reveal that many at- 
tempts have been made, although no convincing 
evidence has been adduced, to associate nearly 
every known endocrine gland, chemical mediator, 
or tissue substance with the phenomena of 
tolerance and dependence. Recently there has 
been a revival of interest in this area of investiga- 
tion, especially with regard to epinephrine and 
histamine. 

It is well established that morphine and its 
derivatives cause a release of epinephrine from 
the adrenal gland. It has been suggested that this 
is the modus operandi of analgesia with these 
agents (42). Others have attempted to relate these 
data to tolerance and physical dependence. Such 
a hypothesis gains some credence in the observa- 
tion of Ivy et al. (43) that epinephrine given in 
the cephalad portion of the carotid artery pro- 
duced marked depression which persists for some 
time. Essex et al. (44) have demonstrated that 
repeated administration of epinephrine produces 
limited tolerance to the central, but not to its 
peripheral effects. The general chemical similar- 
ities of epinephrine and morphine is also pro- 
vocative. The observations of Marrazzi (45) that 
epinephrine blocks central synapses is likewise of 
great interest in this regard. 

It is also established that morphine, meperidine 
and their congeners have a greater or lesser 
capacity to liberate histamine from peripheral 
structures (46). A marked vascular hypotension 
associated with the appearance of histamine in 
plasma occurs after administration of these drugs. 
This hypotension is blocked partially by anti- 
histaminic agents. Since complete tolerance to 
these vascular effects can be developed in a few 
hours by repeated administration of morphine, 
it has been suggested that tolerance develops to 
histamine rather than to morphine itself. This 
does not appear to be the case, since repeated 
administration of histamine over long periods of 
time does not confer an appreciable grade of 
tolerance to itself nor cross tolerance to morphine. 
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Neither does chronic morphine tolerance confer 
tolerance to administered histamine (47). It 
would appear, therefore, that the tolerance which 
has developed relates to the capacity of morphine 
to release histamine, or to gain access to the site 
of histamine release rather than to the end prod- 
uct of this reaction. 

Whereas these concepts with respect to 
epinephrine and histamine are interesting in rela- 
tion to the pharmacological effects of these drugs, 
they do not appear to offer much promise as a 
means of explaining the phenomena of tolerance 
and dependence. It would be no less difficult to 
understand, for example, why the internuncial 
neuron or its synapses would be maintained in a 
state of hyperexcitability for days or weeks by 
the absence of these chemically labile compounds 
than it is for morphine. The two major obstacles 
to acceptance of such a view are a) release of 
epinephrine and histamine ceases with the de- 
velopment of tolerance, and 6) neither of these 
substances is capable of suppressing the ab- 
stinence syndrome. In fact, studies of Kaymak- 
calan and Woods (21) indicate that epinephrine 
rapidly abolishes morphine tolerance and en- 
hances the intensity of the abstinence syndrome 
in the dog. 

Enzyme Adaptation. In the last 25 years 
numerous workers have been attracted to the 
concept that morphine and other analgesics pro- 
duce their effects by virtue of their capacity to 
inhibit hydrolytic or oxidative enzymes although 
other types have also been invoked (48, 49). 
Numerous studies have been made of morphine, 
its congeners and other analgesics upon the 
activity of enzymes in vitro and in vivo following 
administration of these agents. In general, these 
results have been a great disappointment in 
furnishing information concerning mechanisms of 
action, since the concentration of all of these 
drugs required to induce enzyme inhibition in 
vitro is far beyond any concentration which 
evidence indicates to be present in tissues. 

Bernheim and Bernheim (50) suggested in 1936 
that morphine might exert its depressant role by 
inhibiting cholinesterases, based upon the obser- 
vation that this compound will inhibit this 
enzyme in a concentration of 8-> m. This concept 
has numerous adherents, in view of the many 
parasympathomimetic actions of morphine. Such 
a large number of different chemical substances, 
possessing diverse pharmacological actions have 
the capacity to inhibit cholinesterases that the 
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author finds it very difficult to, harmonize such a 
view with the known facts as they relate to 
tolerance and dependence, especially in view 
of the fact that nalorphine, the antagonist, is a 
more potent inhibitor of cholinesterase than 
morphine itself. 

Wang and Bain (51) have reviewed the evi- 
dence and reinvestigated the whole problem of the 
cytochrome enzymes as effected by various 
analgesics. The most sensitive enzyme to the in- 
hibitory action of morphine is DPN cytochrome c 
reductase. They point out that the concentration 
of drug required to produce a 50% inhibition of 
even this relatively sensitive enzyme is 10-* . 
They calculated the concentration required to 
effect changes in vivo to be 10-7-10-® m for 
morphine, methadone or meperidine. 

Only a few scattered attempts have been made 
to relate enzyme action specifically to the phe- 
nomenon of tolerance and dependence. Shideman 
and Seevers (52) published a series of observa- 
tions indicating that the total oxygen uptake 
of minced skeletal muscle of the chronically 
morphinized rat, mouse, and to a lesser extent 
the dog, increased and then decreased with time 
in a pattern similar in a general way to the curve 
of intensity of the abstinence syndrome in other 
species. This increment of oxygen uptake was 
abolished by sodium azide added in vitro. These 
results appeared at the time to offer an experi- 
mental basis in support of the possibility that 
adaptive changes in metabolism occurred in 
chronic morphinism. Recent results (53) in the 
rhesus monkey, which are diametrically opposed 
to those obtained in the rat, but which follow 
closely the total metabolism of the monkey «as 
judged by the reduction of body temperature 
which occurs at the peak of abstinence excitation 
in this species, raise grave doubts as to the 
significance of the early results as they mig)t 
relate generally to the phenomena of tolerance 
and dependence. Wang and Bain (54) were un- 
able to find any significant increase in the enzym 
level of brains or livers of chronically morphinize | 
rats, although withdrawal was associated with . 
marked depression of cytochrome oxidase of bot 
brain and liver of these animals. These autho:s 
point out that although their observations, as we | 
as those of others, lead to the conclusion th: ' 
chronic morphinism is probably associated wit” 
alterations in carbohydrate metabolism, n° 
pattern of effect has emerged thus far. This view’ 
is supported by the observations of Abood et a’. 
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49) who noted an altered glycolysis in tissues of 
chronically morphinized rats. 

It seems fair to conclude that no enzyme sys- 
‘em has yet been found which is sufficiently 
-ensitive to morphine, or any of the synthetic 
inalgesics, to permit the reasonable deduction 
that the direct pharmacological action of these 
rugs, tolerance development, or the state of 
‘yperexcitability created during chronic ad- 
:ninistration can be related directly to alterations 
in the activity of, or the quantity of the enzymes 
present. The author is not suggesting that en- 
deavors to obtain further data along these lines 
should be abandoned, since virtually no studies 
have been made in animals in which such evi- 
dence might be found. 

The persistent nature of the abstinence syn- 
drome suggests that biochemical transformations 
of some type may occur during chronic poisoning. 
It has been postulated (6) that these might take 
the form of a) increases, decreases or complete 
destruction of the activity of one or more mecha- 
nisms in a multi-enzyme system or b) initiating 
a new pattern by bringing into primary position 
of importance existing alternative mechanisms 
or pathways to permit adaptation to such an 
abnormal situation. Some attempts have been 
made to explore this problem in cultured em- 
bryonal tissue (1). ‘Tolerance’ and ‘dependence’ 
have been reported for morphine, tolerance being 
judged by the rate of growth which increased 
with concentration, dependence as retardation of 
growth and histologic evidence of degeneration 
when the tissues were transferred to morphine- 
free solutions. The significance of these results is 
difficult to evaluate. It should be borne in mind 
that mutative adaptation which could occur in 
unicellular organisms such as bacteria, and to a 
lesser extent in tissue cultures, is precluded in 
neurons of higher vertebrates although it must be 
admitted that similar biochemical processes could 
be invoked in either instance. In view of the lack 
of information regarding the mechanisms of drug 
resistance in microorganisms, it has not been 
easy to find useful leads in approaching the pres- 
ent problem. It seems worthwhile, however, to 
suggest that biochemical investigations along 
these lines might be very informative. 

Some Newer Concepts. The axonologist will 
undoubtedly visualize a multitude of interesting 
theoretical possibilities to account for the exist- 
ence of the hyperexcitability of withdrawal. For 
example, it might be conceived that semi- 
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permanent alterations in membrane permeability 
to ions could occur. This might be suggested from 
the neuropathological evidences. The biochemist 
may be attracted to the possibility of alterations 
in the chemical architecture of the cell, partic- 
ularly with respect to proteins and lipo-proteins. 
Answers to many of these and a multitude of 
other questions which could be proposed must 
await further work or advances in methodology. 

In the meantime it is hoped that the pharma- 
cologist may be indulged if he is tempted to 
rationalize in terms which, although vague and 
general, appear to be the only ones presently 
available which would permit the creation of a 
reasonable target hypothesis which might serve 
as a stimulus to further investigation. 

It has long been known that morphine acts 
both as a depressant and as an excitant, the 
effects varying with the type of cell involved, the 
species of animal which serves as a source of these 
cells, the dose, the route of administration and a 
multitude of other factors. Various areas of the 
central nervous system respond in a different 
manner in the same species and with the same 
dose. It is important also to recognize that ac- 
quired tolerance is developed only to the de- 
pressant functions of this drug, not to its excitant 
actions. The latter appear to be fundamental 
pharmacological phenomena in the nervous sys- 
tem since there is no description of tolerance but 
only increases in sensitivity to drugs which 
augment the total functional activity of the 
central nervous system. 

In recognition of these facts, Tatum, Seevers, 
and Collins (55) proposed in 1929 an hypothesis 
which has come to be known as the ‘dual ac- 
tion’ hypothesis; tolerance being described as 
an acquired resistance to the narcotic effects; 
dependence to the cumulative effects of a longer 
lasting direct excitation, the affected cells become 
sensitized rather than tolerant to this effect. 

Recently Seevers and Woods (6), accepting the 
basic tenets of this hypothesis as representative 
of the facts, have presented an interpretation 
which postulates a biphasic action of this and 
similar drugs on the same cell, the internuncial 
neuron. This new concept was engendered pri- 
marily from the work of Wikler and from the 
observation that the axon appears to be a 
vulnerable point of attack in the monkey, judging 
from the ease with which demyelination occurs. 
This concept, which is subject to experimental 
verification or rejection, makes a fair fit with the 
multitude of known facts. 
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It is conceived that morphine and its congeners 
and other synthetic analgesics combine with 
receptors (more likely of two types) located one, 
at or near the surface of the neuron (extracellular 
phase), and the other within the neuron (intra- 
cellular phase). 

The characteristics of the extracellular phase are 
postulated to be: a) a weak receptor bond possibly 
on the basis of physicochemical forces; b) the 
number of ‘bound’ receptors is proportional, 
within limits, to the extracellular concentration 
of the drug; c): receptor occupation exerts a 
blocking effect on neuronal conduction in pro- 
portion to the number of receptors present, the 
degree being a logarithmic function of receptor 
occupation; d) tolerance consists in a maximal 
but never complete saturation of these receptors, 
comparable to that postulated for tachyphylaxis 
with other agents; e) withdrawal results in rapid 
loss of tolerance which parallels almost exactly 
the morphine decay curve of the extracellular 
phase; f) nalorphine is visualized to displace the 
morphine molecule from the receptor site or to 
‘neutralize’ its effect in some manner while it is 
still occupying the receptor. Suppression of the 
state of hyperexcitability when nalorphine effects 
have subsided indicates that reaccess of extra- 
cellular morphine to the receptor site is not 
blocked. 

It has been suggested that nalorphine is con- 
verted to morphine or normorphine at the site by 
dealkylation, but this seems rather improbable 
on chemical grounds, although it would offer a 
very satisfactory explanation of the observed 
rapid disappearance of the compound. 

The characteristics of the intracellular phase are 
postulated to be: a) access of morphine to this site 
is slow and difficult. This is suggested by the 
sequence of events which occurs following the 
subcutaneous administration of a lethal (200-500 
mg/kg) dose of morphine to the dog or monkey. 
A period of intense depression first ensues lasting 
for 2-3 hours, followed by increasing excitation 
leading ultimately to prolonged convulsive 
seizures; 6) the total intracellular concentration 
of the drug is never large; c) a firm receptor 
bond occurs with some cellular constituent; d) 
the effect is to increase the excitability of the 
nerve cell for a rather long period of time which 
is proportional to the degree of receptor occu- 
pation; e) nalorphine is not conceived to gain 
access to the intracellular site under ordinary 
circumstances in view of the low concentration 
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required and its short action. Since the quantity 
of nalorphine required to induce death in con- 
vulsions is of the same order of magnitude as 
that required for morphine, it seems possible that 
with high concentrations it may act very much 
like morphine, and actually, in this instance, 
gain access to the same intracellular site. An 
alternative hypothesis would be to suggest that 
nalorphine, although it might gain access, is 
unable to compete with morphine for the intra- 
cellular site. This would be in accord with the 
view that a different type of receptor is involved. 
In fact, it might even exert a summative excit- 
ant effect. 

The fact that the level of withdrawal ex- 
citability reaches a ceiling with comparatively 
small total daily dosage, and is not enhanced 
appreciably by further dosage increments, is not 
difficult to explain in the case of the monkey, 
since an absolute end point exists, fatal con- 
vulsive seizures of cortical origin. These do not 
occur in man or the dog, although electro- 
encephalographic evidence suggests changes in 
that direction (8). 

In analyzing this problem further, Woods (56) 
calls attention to the fact that studies of the 
metabolic fate of all of the potent narcotics ex- 
amined thus far, morphine, methadone and 
meperidine, suggest that in common they seem 
to find it difficult to gain access to the central 
nervous system except in relatively minute 
quantities, even though the concentration in 
plasma may be very large. He believes that the 
general chemical characteristics of this class of 
substances is such as to permit rationalization 
of the observed facts on the basis of morphine 
distribution alone. Accepting the hypothesis just 
discussed, he reasons that the data on drug dis- 
tribution suggests that an enormous differential 
in diffusion gradient must exist between the ex- 
tracellular and intracellular phases. As long as 4 
high extracellular concentration is maintained 
during administration of the drug, the pharma- 
cologic effects of morphine which has gained ac- 
cess to the intracellular site are masked by the 
depressant effect on neuronal conduction. 

When abrupt withdrawal is instituted, the con- 
centration in the extracellular phase would be re- 
duced rapidly during the first 48 hours without 
reducing significantly the intracellular morphin¢, 
because of the very low diffusion gradient whicli 
would undoubtedly exist for molecular move- 
ment out of the cell, especially if one considers 








Jur 


the 
intl 
the 
stin 
sloy 
or 
hitl 
mel 

y. 
fae 
cel 
resi 
in j 
to t 
suri 
wit! 
par 
of 1 
and 
sim 
and 
sho 
exe 
spe 

T 
an | 
bilit 
coir 
rece 
exat 
due 
mot! 





31 


LV 
n- 
aS 
at 
th 
e, 
n 
it 
is 
bis 
1e 
1. 
" 





June 1954 


the possibility of chemical bonding with some 
intracellular constituent. This concept would 
then envisage decay in the intensity of the ab- 
stinence syndrome as resulting from the very 
<low loss of intracellular morphine requiring days 
or weeks. This view offers the best explanation 
hitherto proposed to account for the develop- 
rnent of dependence with a large single dose. 

Applying the original hypothesis to the known 
‘acts as they occur in the intact animal, it is con- 
ceived that narcosis, analgesia, motor weakness 
result from partial blockade of axonal conduction 
in internuncials in the brain and cord; tolerance 
to the maximal but never complete saturation of 
surface neuron receptors; cross tolerance to agents 
with similar ‘anchoring’ groups, as a competitive 
partial receptor saturation on the cell. In the case 
of the low grade, non-specific type of tolerance 
and cross tolerance to compounds of entirely dis- 
similar chemical characteristics such as alcohol 
and the barbiturates, it is believed that this 
should be related to the increase in latent hyper- 
excitability of the neuron rather than to any 
specific competitive effect. 

The ‘abstinence syndrome’ is conceived of as 
an unmasking of the state of latent hyperexita- 
bility in the internuncial neuron, its appearance 
coinciding with the loss of morphine from its 
receptor site on the surface of the neuron; the 
exact cause for this increase in excitability being 
due either to the long intracellular persistence of 
morphine as postulated by Woods, or to semi- 
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permanent biochemical transformations of as yet 
unknown nature. 

This concept offers a possible explanation of one 
of the puzzling situations which has arisen with 
respect to nalorphine. It is a well established fact 
that a much greater quantity of nalorphine is re- 
quired to antidote the effects of a single large 
depressant dose in the non-tolerant animal or man 
than is required to unmask the latent ‘hyper- 
excitatory’ state of the tolerant individual re- 
ceiving enormous quantities of the drug. In fact, 
the quantity required is within limits a reciprocal 
function of the total daily dosage of the drug. At 
first glance this is a surprising situation, until it 
is recognized that displacement of morphine in 
the first instance reveals only the state of normal 
excitability of the neuron, whereas displacement 
or partial displacement in the tolerant animal 
unmasks a state of intense hyperexcitability of 
the neuron. 

Although space limitations will not permit 
discussion of the qualitative and quantitative 
differences which exist in the development of 
tolerance and dependence in the five chemical 
classes, they are of sufficient magnitude to en- 
courage further search for narcotic compounds 
which lack the capacity to induce these two un- 
desirable phenomena. On the basis of present 
evidence the methadone molecule appears to be 
the most interesting in this respect. 

The author wishes to thank his associate Dr. 


L. A. Woods for permission to present much of his 
data and newer concepts prior to publication. 
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CONCEPTS AND PROBLEMS OF IMMUNIZATION AGAINST 
POLIOMYELITIS: 


Davip BopIAN 


From the Poliomyelitis Laboratory, Department of Epidemiology, 
The Johns Hopkins University, Baltimore, Maryland 


Nati. AT IMMUNIZATION against polio- 
iayelitis are not new (1) and indeed our present 
veneral concepts of immunization in this disease 
are not new. It may therefore seem remarkable 
that the atmosphere surrounding the present 
prospects for application of immunization pro- 
cedures should be so full of anticipation and of 
assurance, as compared with that which en- 
veloped the years that followed the immuniza- 
tion attempts of about 20 years ago. This change 
in climate is due in large part to the convergence 
of three events. The first is a succession of im- 
portant advances in methodology; the second, 
an improved understanding of the disease process 
itself; and the third, the revival of general 
immunologic concepts which had been well 
established for other viral diseases, but which 
had been discredited in relation to poliomyelitis 
for many years. The new aspect of our present 
position is that the theoretical and technological 
framework upon which rational attempts at 
immunization must be based is now firm, even 
if not complete. The fact that a similar state of 
development has made practical vaccines pos- 
sible in other fields, has led to the conviction 
that regardless of the success or failure of iso- 
lated attempts at immunization, each attempt 
should test part of the theoretical structure, and 
therefore improve our position for the next step. 

Let us first examine briefly some of the con- 
cepts and problems relating to the mode of 
action of immunization procedures. Immuniza- 
tion against most virus diseases has long been 
known to rest on two distinct but related aspects 
of infection: first, the behavior of the parasite 
in the host tissues; and second, the immunological 
responses of the host, especially its production of 
antibody. Our growth in understanding these 
matters depends in turn on our ability to measure 
‘he multiplication of virus in host tissues, to 
‘race its spread in the body, and to discover the 
ources and place of action of antibody in rela- 





1 Aided by a grant from the National Founda- 
‘ion for Infantile Paralysis, Inc. 
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tion to time. The measurement of poliomyelitis 
virus proliferation in the primate host, human 
or simian, is a truly difficult and therefore 
neglected subject. We have, therefore, to piece 
together our model of the mechanism of infection 
with very incomplete data, as summarized in 
figure 1. It is clear enough, however, that two 
of the principal places where virus multiplies 
are, first, certain unknown tissues in the upper 
and lower parts of the alimentary tract and, 
second, nerve cells in the brain and spinal cord. 
Approximately 99% of adults in this country 
have experienced the primary infection in the 
alimentary tract without harm to themselves. 
About 1% by the age of 20 have also experienced 
the paralytic effects of the subsequent infection 
in the central nervous system, CNS, (2). It is of 
the utmost significance to our immunological 
thinking about this disease that we recognize 
the fact that these two stages in the infectious 
process are quite different in time course, in 
duration, in their stimulating effect on the 
immunity mechanism, and in their relation to 
the objectives of immunization. The infection in 
the alimentary tract precedes that in the central 
nervous system (3-5), but in most individuals 
is probably not followed by invasion of the 
central nervous system (6). It seems certain 
that the infection in the central nervous system 
is initiated by virus which escapes from the 
primary sites of multiplication, but we are still 
unable to say with assurance whether the virus 
usually reaches the central nervous system of 
human beings by way of the bloodstream or by 
way of nerve fibers which supply the alimentary 
tract. In experimental animals, however, it can 
be shown that virus is capable of penetrating the 
central nervous system by either route (7). 
Virus can be recovered from the blood only 
during the preparalytic period (7-11), since by 
the time paralysis occurs the serum antibody 
produced by the primary alimentary infection 
or by a postulated intermediate stage of infection 
in lymphatic tissues (7) has already reached 
substantial levels which are capable of neutraliz- 
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Fig. 1. Schematic representa- 





of the course of paralytic polio- 
myelitis infection, showing 
time relations of clinical and 
pathogenetic events. Much of 
the data on which the figure is 
based come from studies of the 
human disease, but some of the 












quantitative details are sup- 
ported by studies in experimen- 
tal primates (references given 
in text). In this figure, the 
‘standard’ for virus concentra- 
tion is one IDso, or the calcu- 





lated dose which will infect 
50% of test units (monkeys, 
mice or tissue cultures). In this 
and subsequent figures, the 
‘standard’ for antibody concen- 
tration is the dilution of anti- 
body-containing material which 















will protect 50% of test units 
against a specified virus dose 
(usually 100 IDs0) when a mix- 
ture of virus and antibody is 
inoculated into the above test 
units. 
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ing the virus in the blood serum (12-14). Virus 
produced by the primary infection in the ali- 
mentary tract produces no known damage to the 
host and is excreted into throat secretions and 
in the feces. It may be found for weeks in the 
feces after onset of infection, apparently not 
influenced by the early development of antibody 
in the body fluids (15). In the throat, however, 
it appears that virus is present only for a few 
days, roughly coinciding with the suspected 
contagious period (16). Since antibody is probably 
present in the throat secretions after this time 
(17), it may be presumed that it is the antibody 
which is responsible for shortening the period 
when virus is recoverable from the throat. 

The virus produced by multiplication in the 
central nervous system, in striking contrast 
with that produced in the intestines, is respon- 
sible for the only damaging consequences of 
infection, namely, the destruction of motor nerve 
cells and other nerve cells, but is also destroyed 
itself in the process, and plays no part in the 
spread of infection from one host to another. 
It is interesting that the rapid increase in virus 
concentration at the onset of infection in the 


nervous tissue is followed in a day or two by an 
almost equally precipitous decline of virus con- 
centration in animals which recover (18). This 
sharp fall of virus concentration cannot be 
explained by the destruction of all susceptible 
nerve cells, because in many mild infections 
there are numerous nerve cells still available. 
There is disagreement about the production of 
local antibody in the CNS (19, 20), or its role 
in affecting the pathological process, and other 
factors have been postulated as influencing the 
rather rapid decline of virus concentration in 
infected nervous tissue as compared with thc 
slower decline of excreted virus from lowe: 
alimentary sources. 

There is now conclusive evidence that su! 
stantial levels of the neutralizing antibody whic': 
circulates in the blood serum and which ha: 
access to body fluids early in the course ©' 
natural infection, or in experimental infections 
of chimpanzees, do not inhibit the infection 1: 
the lower alimentary tract, at least for severa: 
weeks. Nor do high antibody levels in the serum 
affect the progress of infection and nerve cel! 
destruction in the CNS after the virus has be- 
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come established there (6, 7). There is also 
little, if any, doubt that relatively small amounts 
of circulating antibody are capable of blocking 
the entry of virus into the central nervous system 
from the sites of primary infection in the ali- 
mentary tract, under experimental conditions 
(21). In thinking about the objectives of im- 
munologic control, one must therefore focus 
attention on two logical possibilities. The first 
is that of controlling the alimentary infection 
as well as the paralytic disease. If this is in- 
tended, then it is conceivable that successful 
immunization of the whole population might 
eliminate the virus from this country, as small- 
pox virus was eliminated for all practical pur- 
poses. For reasons which I hope to develop, the 
possibility of eliminating poliomyelitis virus 
from a large human population seems doubtful 
of achievement, even if it were considered 
desirable. The second possibility is that some 
forms of immunization, which cannot prevent 
the primary infection in the alimentary tract, 
may still be adequate to produce enough serum 
antibody to block the spread of virus from the 
alimentary tract to the central nervous system. 

Let us consider the available methods of 
immunization with these two alternative ob- 
jectives in mind. The first is Nature’s way, and 
consists of immunization by virtue of a prior 
infection. Figure 2 illustrates this method. In 
populations where the virus is widespread, due 
to crowding or unhygienic conditions, and 
infection occurs in infancy in most individuals, 
those who escape paralysis are made immune 
permanently against all virus strains which 
belong to the immunologic type which produced 
the alimentary infection. There is evidence that 
in such populations virus is widespread (22, 23) 


2 3 4 5 6 7 8 
YEARS 


so that infection and immunity against all three 
types is acquired early in life. The virtual ab- 
sence of paralytic disease in those above the 
age of infancy (23) is convincing evidence of the 
fact that inapparent alimentary infection im- 
munizes against subsequent paralytic disease. 
This has also been shown experimentally (24-26). 
However, there is evidence that natural infec- 
tion, which for some months at least usually 
prevents a second alimentary infection with the 
same virus type, does not always do so over 
longer periods of time. It is conceivable that for 
some months after a primary infection, the 
presence of latent virus in the surface cells of the 
alimentary mucosa, or the alteration of such 
cells in some way by the infection itself, in- 
hibits their reinfection with new virus. Later, 
when these surface cells are renewed by the 
natural regenerative processes of surface epi- 
thelia, the new cells which have had no previous 
experience with virus may be susceptible to a 
new exposure. The second alimentary infection 
may take place in the presence of a substantial 
type-specific serum antibody level, which ap- 
pears to be sufficient to block the spread of the 
virus to the CNS. However, if alimentary rein- 
fection occurs after this antibody has fallen 
considerably, the virus multiplying in the 
alimentary tract may conceivably invade ad- 
jacent lymphatic tissue and produce a rise in 
antibody as high or higher than the original 
response. Such an exaggerated response in an 
individual previously sensitized to the virus 
antigen is referred to as a ‘booster’ effect. It 
should be emphasized, however, that there is 
evidence that repeated booster responses due to 
repeated exposure to virus are not necessary to 
maintain the serum antibody at a respectable 
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level for at least as long as 20 years after a 
natural infection (27). Although Nature’s way 
of immunizing may be very effective in some 
populations, where virus and human beings have 
established an equilibrium which approaches a 
symbiotic relationship, this equilibrium breaks 
down seriously in populations where greater 
prosperity leads to less crowding and improved 
sanitation. Apparently in these populations 
virus dissemination is reduced, exposure to virus 
is delayed to later life and even to adulthood, 
and for reasons not clearly understood, infection 
is more likely to result in fatal paralytic disease. 
Severe epidemics are characteristic of these 
otherwise more fortunate societies. 

One of the proposals for artificial immuniza- 
tion, already tried on a small scale in human 
beings (28), is to mimic natural infection by 
feeding live virus, on the assumption that this 
type of exposure is comparable to that which 
occurs under natural conditions. Figure 2 il- 
lustrates this method also. 

It is obvious that for this type of immunization 
virus strains cannot be employed which have 
been freshly isolated from human beings. The 
expected risk of paralysis due to immunization 
would be at least the same as that which would 
occur under ordinary conditions of exposure in 
an epidemic. However, it has been found in the 
past that cultivation of viruses in tissues of 
unnatural hosts for several generations may 
modify the virus to the extent that it will no 
longer produce severe disease, but will never- 
theless produce an immunizing infection. The 
vaccines used for smallpox, yellow fever, and 
rabies are classical examples of such avirulent 
virus strains. The significance of the recent 
successes in cultivating all three poliomyelitis 
virus types in tissue cultures (29) and in mice, 
and one type in chick embryos with respect to 
this method of immunization, is that promising 
results have already been obtained in the adapta- 
tion of strains of reduced virulence in these 
atypical host tissues in at least four laboratories 
(30-33). 

All of these workers undoubtedly would agree 
that much work remains to be done before 
avirulent strains are widely employed for human 
immunization. Vaccination with such strains, 
although they may be expected to produce 
more solid immunity when used for oral or 
parenteral vaccination than would any other 
form of artificial immunization, involves con- 
siderable risks in large-scale human use unless 
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the most rigorous tests for safety are first carried 
out. Even though such strains are shown to be 
noninfectious in extensive monkey tests, there 
is no way of knowing that they will prove to be 
completely avirulent when administered to 
large numbers of susceptible human beings. 
There is also the fear that when such strains 
are employed for oral immunization, _ their 
progeny in the alimentary tract may occasionally 
revert to the virulent form. Since the immunized 
individual is actually experiencing an infection, 
he may then transmit the virulent mutant strain 
to susceptible individuals with whom he has 
contact, unless all of them are also immunized. 
The risk, moreover, is threefold since strains of 
all three immunologic types should be incorpo- 
rated into the vaccine. This is so because there 
is now conclusive evidence that the three known 
immunologic types of poliomyelitis viruses 
(34-36) are widely prevalent (37), and _ that 
infection with one virus type does not confer 
adequate protection against, or prevent infection 
with, strains of the other types (34-36, 38, 39). 

The risk of transmitting a virulent mutant 
after vaccination with avirulent strains may 
perhaps be reduced by using the parenteral 
route for vaccination, although the evidence so 
far available from chimpanzee experiments 
indicates that some virus may be excreted in the 
feces even after such administration (40, 41). 
Figure 3 illustrates the expected outcome of 
such immunization if the vaccine virus itself 
does not invade the nervous system. It can be 
seen that a substantial level of serum antibody 
can result from such immunization, as was 
shown first by Morgan (42, 48). 

Evidence from chimpanzee experiments carried 
out by Howe (44) suggests that when the anti- 
body level produced by parenteral vaccination is 
high (1:1000), virus exposure by feeding miy 
fail to produce infection altogether, but a drop in 
antibody level after many months may then 
permit an alimentary infection after oral e%- 
posure. However, there may still be enouy) 
serum antibody present to prevent nervo''s 
system invasion, so that the only result of t'e¢ 
exposure is to improve the immune status | y 
virtue of a ‘booster’ antibody response. 

There is no doubt that virus inactivated ly 
formaldehyde and other chemical and physic:! 
methods may still produce an antibody response 
when injected parenterally (fig. 4). Althoug) 
apparently non-infectious, such virus retains 
some antigenic power, as has been convinc- 
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ingly shown in animal experiments (1) and in 
recent human trials by Howe, by Salk and his 
colleagues, and by Milzer and his associates 
(45-47). There is also no doubt that ‘killed- 
virus’ vaccines are inferior to ‘live-virus’ vac- 
cines as stimulators of antibody production. 
Although the evidence is scanty, it seems likely 
that, short of repeated large doses, the killed- 
virus vaccines will fail to prevent alimentary 
infection. As I have indicated, however, it is a 
reasonable hypothesis, supported by several 
lines of evidence, that the low antibody levels 
produced by practical doses of inactivated 
v..ceines will prevent CNS invasion and paralysis, 
a! least for a time. If this be so, then virus 
e’posure during the period of immunity would 
merely enhance the antibody level as a result 
6 the alimentary infection. It is now also clear 
fyom the work of Salk and his colleagues that 
even in the waning period of immunity resulting 
vom vaccination with formalin-killed virus, 
‘.e antibody-forming mechanism is sufficiently 
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sensitized to respond with a ‘booster’ effect to 
further virus exposure, and this may even occur 
when the antibody level is below our level of 
detection (46). The critical issue on which the 
success of such a vaccine may depend is whether 
the ‘booster’ response under such conditions is 
rapid enough to prevent the virus multiplying 
in the alimentary tract from overwhelming the 
body defenses and invading the CNS. If not, it 
might be necessary to repeat the vaccination 
procedure with undesirable frequency to obtain 
a high enough level of immunity in the susceptible 
population. Nevertheless, the killed-virus vac- 
cine has an advantage over all others at the 
present time in being relatively the safest. If 
successful, moreover, this vaccine of low potency 
will have proved potent enough, which is all 
that matters. Since the stakes are high, an 
adequate trial of formalinized vaccine appears to 
be well worth the effort, providing the odds are 
appreciated by all. 

Finally, it is important to consider a type of 
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immunization which Nature apparently utilizes 
with some success, and which has been tried by 
man as well. Passive immunization is the intro- 
duction of antibody into the body fluids, a 
procedure which produces temporary immunity 
in other virus diseases, and experimentally has 
been shown to protect monkeys against paralysis 
resulting from feeding poliomyelitis virus (21). 
In mothers whose blood serum contains active 
antibody, this antibody is transmitted to the 
fetus through the placental circulation. At the 
time of birth infants have the same level of 
serum antibody as their mothers, often at sub- 
stantial levels. Although this antibody confers 
temporary immunity of itself, it deteriorates in 
the body with a half-life of about 30 days, so 
that immunity is lost after four to six months, 
or thereabouts (fig. 5). However, during the 
declining antibody phase virus exposure may 
produce an alimentary infection without CNS 
invasion, and this harmless infection should 
result in an active, and permanent, antibody 
response. Experimentally, the use of passive 
antibody followed by exposure to live virus by 
feeding or by vaccination has accomplished the 
same objective of eliminating the risk of paralysis 
during the period of active immunization (6). 
Although the dose of passive antibody, in the 
form of gamma globulin, was adequate only 
when it produced detectable antibody levels in 
the recipient, the dose in human beings would 
require a larger margin of safety. This require- 
ment means that the procedure of artificial 
passive-active immunization is a cumbersome 
and probably impractical one for general use in 
this disease. From this it is also clear that artificial 
passive immunization with gamma _ globulin 
alone is even more impractical, since the usual 
dose produces levels of serum antibody which 


are barely or not at all detectable during the 
next few days, after which the recipient may 
still be susceptible or soon becomes susceptible 
again (48, 49). 

Most of the methods of immunization which I 
have described have been shown to be successful 
in experimental primates. Of these, the chimpan- 
zee has undoubtedly contributed most of all to 
our understanding of the nature of the infection 
and of the expected effects of immunization, 
since the infection in this species after virus 
feeding is an almost identical model of the 
infection which occurs in human beings.? 

Finally, it must be emphasized that the ad- 
vances in concepts and in techniques have not 
yet solved all of the important problems in 
either sphere. The research which began with 
the isolation of the virus in monkeys in 1908 
(52) has resulted in an advanced but not an 
adequately documented conceptual structure, 
and the salient hypothesis which stems from it 
still requires a conclusive test in human beings. 
This hypothesis is that relatively low levels of 
antibody, such as can be achieved with inactive 
vaccines, will consistently prevent paralytic 
poliomyelitis. 

Similarly, many problems of vaccine develop- 
ment, as distinct from the more theoretici! 
aspects of immunization, are still to be solved. 
There are principles still to be worked out for th« 
modification of virus strains so as to produce 3‘ 
will either avirulent strains, or strains with higher 
antigenic yields. In the field of virus inactivatio 
there is much to be learned about the mechanis! 


2 It is interesting that we began the first sys 
tematic use of chimpanzees for the study of thi» 
disease in 1939 (50), soon after a friend had calle« 
our attention to an article describing naturally 
occurring paralytic poliomyelitis in two chimpan- 
zees in a z00 in Cologne, Germany (51). 
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of inactivation by chemical and physical methods, 
and there are new inactivating agents to be ex- 
plored. Although the dramatic successes of culti- 
vation of poliomyelitis viruses in tissue cultures 
and in chick embryos have brought much closer 
the possibility of large scale production of virus 
for vaccine manufacture, and the tissue culture 
method has revolutionized our methods of 
measuring virus and antibody, some problems 
still remain. Only human or monkey tissues 
have thus far proved successful for the growth 
of virus in tissue culture, and it is not alto- 
gether clear that either source can be made 
practicable for mass immunization purposes. 
In chick embryos only one poliomyelitis virus 
type has been successfully grown, to my knowl- 
edge, and this type appears to be the least im- 
portant of the three which are known to cause 
paralytic disease (31). Moreover, in the field of 
vaccine development there are still uniquely 
difficult problems of assuring safety and of 
testing the potency of different lots of vaccine. 
When the lifetime risk of acquiring paralytic 
poliomyelitis in this country is about 1 in 100, 
and the risk in a severe epidemic is about 1 in 
1000, it is obvious that extraordinary precautions 
must be taken to be sure that the cure is not 
worse than the disease. With tissue culture 
vaccines, each lot must be tested in many 
monkeys and in other animals to eliminate the 
possibility that it contains either virulent 
poliomyelitis virus particles or latent viruses 
carried over from the tissues used for virus 
production. In virus suspensions obtained from 
monkey tissue the presence of the virulent B 
virus (53) especially must be ruled out, and in 
virus from human tissue such viruses as infectious 
hepatitis virus could conceivably be present. 
Although this problem is particularly serious in 
connection with live-virus vaccines, including 
those grown in chick embryos, the inactivated 
vaccines must also be tested by means of exacting, 
time-consuming and expensive methods. Finally, 
vaccines injected by parenteral routes always 
must be tested for allergic reactions, especially 
when repeated injections are necessary. It is re- 
assuring that despite these difficulties, every 
reasonable effort is being made to safeguard the 
present attempts in this direction, in order to 
arrive at the answer to the basic question, ‘Does 
it prevent paralytic poliomyelitis?” 

The last crucial step in research is, of course, 
verification; and we now naturally arrive at the 
problems of testing the efficacy of immunization. 
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Because of the low incidence of this disease, 
human trials of poliomyelitis immunization 
procedures require exceptionally large-scale 
tests. These entail great administrative problems 
as well as difficulties of vaccine production and 
standardization. Moreover, there are unusual 
difficulties in evaluating results, because the 
great variation in severity of disease often results 
in errors of diagnosis, and in over- or under- 
reporting of disease incidence, depending on 
previous local experience and the effects of 
publicity. It is easy to see that under these 
circumstances, the possibility of unconscious 
bias exists in any but the most carefully planned 
and controlled field trials. 

When one adds to the problems of vaccine 
development and testing the purely immunologic 
differences of the various methods of immuniza- 
tion which I have described, one need not be 
surprised at disagreement as to which method 
of vaccination will in the end be found most 
suitable in the grand strategy of immunologic 
control of this disease. 

It is obvious that research on the theoretical 
aspects of a problem does not spontaneously 
extend into all possible avenues, and that external 
stimuli play an important role in deciding which 
avenue is first explored by the investigator. I 
hope I have made it plain that in poliomyelitis 
immunization the problems of research in the 
theoretical field are so closely linked to the 
problems of vaccine development that advances 
in the field of development may have great 
influence on the course of basic research. 

It is to be hoped that such advances will not 
discourage spontaneous approaches to the im- 
portant theoretical problems still remaining. 
Not the least of these problems is that relating 
to the behavior of the virus in the body, and the 
responses of the host to virus multiplication. 
More and more evidence is accumulating that 
there are general features of these biological 
phenomena which may apply to all virus infec- 
tions, whether the clinical target organ is the 
skin, as in measles and smallpox (54, 55), the 
liver as in yellow fever, the muscles as in Cox- 
sackie virus infections (56), or the nervous 
system as in rabies, the arthropod-borne en- 
cephalitides and poliomyelitis (6). The fact that 
we may be approaching a general theory of 
pathogenesis of viral infections offers an exciting 
prospect to biologists, even as does the appear- 
ance on the horizon of the possibility of the 
conquest of another viral disease. 
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CORRECTIONS AND ADDITIONS TO MARCH ISSUE 





Page 18. BRookHART AND ZANCHETTI. The follow- 
ing revised abstract should be substituted for 
‘hat printed: 


5°. Changes in cortical excitability during 

evoked potentials. J. M. BRooKHART AND A. 

ZANCHETTI.* Dept. of Physiology, Univ. of Oregon 

Med. School, Portland. 

The amplitudes and areas of the discharges 
evoked in the medullary pyramid by electrical 
stimulation of the sensory motor cortex (see ZAN- 
CHETTI, this issue) have been used as an index of 
alterations in cortical excitability during poten- 
tials evoked by 8-9/sec. stimulation of the specific 
thalamic projection nuclei. The cortical stimula- 
tion was gradually delayed so that it occurred in 
20-35 different portions of the last of a series of 3 
or 6 potential waves. The following effects were 
observed: 1) increase in amplitude of D and I 
pyramidal waves and prolongation of I discharge 
during both the positive and negative phases of 
the evoked potential; 2) following the negative 
phase and its after-positivity, a strong long-lasting 
(as much as 250 msec.) depression of the pyramidal 
D and I waves developed after a short period of 
unchanged response. When the conditioning poten- 
tial was not the last of a series, the occurrence of 
the following thalamic stimulation suddenly 
changed decreased into increased responses. The 
possible origins of these changes in excitability 
will be discussed. Data concerning excitability 
alterations during cortical responses to stimula- 
tion of diffusely projecting thalamic nuclei, during 
spindle bursts, and during electrocortical arousal 
will also be presented. (Aided by grants from the 
PHS and the Rockefeller Fndn.) 


Page 132. ScHwaRTz AND OPIE, last two sentences, 
read as follows: ‘“The sodium space, calculated 
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as the ratio of uptake to increment in concen- 
tration of bathing solution, amounted to 0.2 
(+0.02) ce/gm for liver, 0.31 (+0.02) cc/gm for 
kidney cortex and 0.49 (+0.01) ce/gm for corium. 
Potassium diffused out of the tissues without 
relation to the entry of sodium or the movement 
of water.” 


Page 247. LANGNER AND BERG, lines & and 6: In- 
stead of “‘. . . using a 2:1:1 mixture of n-butanol, 
benzene and water,” read ‘“‘using a 2:1:1:1 mix- 
ture of methanol, n-butanol, benzene and 
water.”’ 


Page 284. RosENTHAL, GOTTLIEB* AND GorRy,* 
2nd column, 6th line: Instead of “was caused” 
read “was not caused.” 


Page 287. Howarp Sacus. Line 17: Instead of ‘‘An 
unequivocal synthesis’? read ‘‘A synthesis.’ 
Lines 17, 18, 21, 24: Instead of ‘‘a’’ read ‘‘y.”’ 
Line 22: Instead of ‘‘a’’ read ‘‘y.’’ Line 24: De- 
lete reference to Th. Wieland. 


Page 323. WoLF AND Wu, dth line from end of 
abstract (p. 324): Delete the words “and yields 
glutamic acid on treatment with acid.” 


Page 429. J. K. FRENKEL, 8th line from end of 
abstract: Following the words ‘‘only 4/31 mice,”’ 
add ‘‘free from detectable infection.” 


Page 451. BLUMBERG, CARSON AND STEIN, 3rd line 
from bottom of page: Instead of ‘“‘ED50/LD50”’ 
read ‘‘LD50/EC50.”’ 


Page 643. Corson AND Corson (exhibit). The ad- 
dress as printed is an error, as the work described 
was not carried out at the Kirksville College of 
Osteopathy and Surgery. 











Announcements of Meetings 


American Physiological Society 


The sixth Fall meeting of the Physiology Society will be held on the campus of the 
University of Wisconsin September 8-10, 1954. Registration and scientific sessions will 
open on Wednesday, September 8 (deadline for receipt of abstracts, July 15, 1954). 
A banquet will be held on Thursday evening, September 9. For additional informa- 
tion, write to Dr. W. B. Youmans, Department of Physiology, University of Wis- 
consin, Madison, Wisconsin. 


American Society for Pharmacology and Experimental Therapeutics 


The Fall meetings of the Pharmacological Society will be held at Charlottesville, 
Virginia, September 6-8, 1954, under the auspices of the University of Virginia Medi- 
cal School and the Medical College of Virginia. The cost to members will be as follows: 
Housing at the University Dormitories, 3 nights and 7 meals, $14.50; registration, 
$3.00; banquet, $3.25. The registration fee for non-members will be $5.00. For infor- 
mation on housing write Dr. Chalmers Gemmill, Charlottesville, Va. For information 
on presentation of papers, write Dr. C. C. Pfeiffer, Emory University School of Medi- 
cine, Emory University, Ga. 


International Congress of Nutrition 


The Third International Congress of Nutrition will be held at Amsterdam, The 
Netherlands, September 13-17, 1954, under the auspices of the International Union of 
Nutrition Societies. Registration will be on Sunday, September 12, and Monday, 
September 13. The Congress Office is in charge of Dr. A. C. van der Linden, 
J.D. Meyerplein 3, Amsterdam (C), The Netherlands. The official travel agency is 
Lissone-Lindeman N.V., Dam 10, Amsterdam (C). 


International Congress of Biochemistry (1955) 


The Third International Congress of Biochemistry will be held at Brussels, Bel- 
gium, August 1-6, 1955. The Secretary-General is Dr. Claude Liébecq, 17 place Del- 
cour, Liége, Belgium. Official travel agency is the American Express Company. 
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AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


Symposium on Metabolic Role of Lipoic Acid (Thioctic Acid)! 
Chairman: G. W. KippER 





CHAIRMAN’S INTRODUCTION 


‘hw is the first symposium of the Society de- 
voted to discussions of lipoic or thioctic acid. The 
history of this compound, which occupies such a 
key position in the metabolic activities of both 
plants and animals, is relatively short. As is not 
uncommen, however, some confusion will be 
experienced by those who have not followed 
closely the flow of material from the pens of the 
various investigators. Some of this confusion is 
the result of the use of more than one trivial name 
for the compound. It may be useful, therefore, 
to outline in skeletal form, and in chronological 
sequence, the development of our knowledge of 
the compound itself. 

Probably the first indication of the occurrence 
in iature of thioctic acid was the observation of 
Dr. Virginia C. Dewey, who in 1941 (1) showed 
that the ciliated protozoan, Tetrahymena, could 
be grown in a casein medium only when supple- 
mented with crude fractions of natural materials. 
In 1944 (2) she proposed the term ‘Factor I’ for 
the material precipitated from water extracts of 
natural substances and ‘Factor IT’ for the remain- 
ing filtrate. Both ‘factors’ had to be included in 
the medium to obtain growth, even in the pres- 
ence of thiamine, riboflavin, nicotinic acid, 
pyridoxine, pantothenic acid and biotin. In 1945 
Kidder and Dewey (3) showed that a factor from 
the original casein (Factor III) could be replaced 
by a pyrimidine and that Factor I could be re- 
pliced by a purine and folic acid. Factor II was 
still essential for growth. At this point, from a 
qualitative standpoint, the entire list of growth 
factors, except thioctic acid, now known to be 
required by Tetrahymena, were included in the 
hiedium. Factor II was supplying the thioctic 
acid. 


‘Atlantic City, N. J., April 14, 1954. 


Two independent observations were next made. 
Guirard, Snell and Williams in 1946 (4) reported 
that acetate could be replaced in the medium 
used for the cultivation of Lactobacillus casei by 
minute quantities of yeast extract. The active 
component of the yeast extract was designated 
‘the acetate replacing factor.’ In 1948 O’Kane 
and Gunsalus (5) reported that their strain of 
Streptococcus faecalis failed to oxidize pyruvate 
unless a factor from yeast was present. They des- 
ignated this factor the ‘pyruvate oxidation 
factor.’ 

In 1949 Stokstad et al. (6) succeeded in con- 
centrating the Tetrahymena Factor IIA (the 
other portion of the original Factor II, Factor 
IIB, having been shown (7) to be replacable by 
increased quantities of certain components al- 
ready present in the basal medium). They pro- 
posed the term ‘protogen’ for this factor until a 
more appropriate name, based on chemical 
structure, could be assigned. Later in the same 
year Snell and Broquist (8) presented evidence 
indicating that protogen, the acetate replacing 
factor and the pyruvate oxidation factor were 
identical. 

Reed et al. (9) succeeded in crystallizing the 
factor in 1951 and for this crystalline material 
they proposed the name ‘a-lipoic acid.’ The name 
was suggested not because of its chemical struc- 
ture (which was unknown) but because of its 
behavior in organic solvents (the Greek letter 


“prefix was supposed to represent the first of a 


number of forms of the material). The Lederle 
group (10) also crystallized active material later 
the same year (protogen B, the monosulfoxide 
form of protogen A) and the following year 
(1952) established the structure of protogen as 
6,8-dithiooctanoic acid (11). The name ‘thioctic 
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acid’ was suggested at this time as descriptive of 
the chemical structure of the compound. 

In chronological order of their appearance, 
therefore, we have the following names for the 
same compound: Factor II, acetate-replacing 
factor, pyruvate oxidation factor, protogen, 
lipoic acid and thioctic acid. In current usage 
only the last two are of importance. 

Although multiple terminology is confusing, 
perhaps we should not be unduly concerned that 
the speakers on this symposium will be using the 
terms lipoic acid and thioctic acid and meaning 
the same thing. After all, we have lived fairly 
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peaceably with such dual terminology as thiamin- 
aneurin, folic acid-pteroylglutamiec acid, leucovo- 
rin-folinic acid SF, to mention only a few. Per- 
haps we should keep in mind the possibility of 
still another dualism as the afternoon proceeds, 
viz.: lipothiamide pyrophosphate-thioctylaneu- 
rinamide pyrophosphate. 

Our purpose here, however, is not to debate 
the appropriateness of trivial terms but to re- 
view the metabolic role of this fundamentally 
important compound and its derivatives. For 
these reviews we are fortunate in having a num- 
ber of the pioneers in this field. 
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CHEMICAL AND PHOTOCHEMICAL REACTIONS OF 
THIOCTIC ACID AND RELATED DISULFIDES'! 


MEeELvIN CALVIN 


rom the Department of Chemistry and Radiation Laboratory, University of California, 
Berkeley, California 


; W. HAVE arrived at a fairly complete picture 


»f the route by which carbon dioxide is converted 
nto carbohydrate and other plant constituents. 
The driving force for this reductive sequence of 
steps is a single reduction in which phospho- 
glyceric acid is reduced to phosphoglyceralde- 
yde. This and the other steps in the creation of 
he proper carbon skeletons are shown diagram- 
matically in figure 1. We have called this the 
‘photosynthesis cycle,’ and we shall use this term 
later in the discussion. It is driven by a single 
gear, the reducing power [H], which has its 
origin somewhere in the photochemical reaction 
which splits water into active hydrogen, [H}, in 
some particular form, and active oxygen, [O], 
which eventually finds its way into oxygen gas. 
The basic form of this cycle was devised 
entirely on the basis of analytical, degradation, 
and kinetic studies with intact organisms using 
C40, (1). This has pointed the way for the 
search for simplified systems (cell-free enzymes, 








etc.) which might carry out one or another part 
of, or reaction in the cycle. The reduction of 
phosphoglyceric acid and the aldolase condensa- 
tion to hexose have, of course, long been known 
n separated systems, and more recently since 
dur discovery (2) of the widespread distribution 
of the sedoheptulose phosphate and _ ribulose 
phosphates, the transketolase system involved in 
the interconversions of triose, hexose, heptose 
and pentose has been separated and studied 
(3-5). Finally, it may be of interest to point out 
that we have succeeded in demonstrating the 
presence in a cell-free preparation of an enzyme 
(or system of enzymes) capable of carrying out 
the carboxylation reaction specifically from 
ribulose diphosphate to phosphoglyceric acid 
(6). This can be done with either of the reactants 
laieled and the distribution of the label in the 





The work described in this paper was spon- 
scored by the U.S. Atomic Energy Commission. 
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resulting phosphoglyceric acid (PGA) indicates 
the carboxylation takes place as proposed (1). 





Q — CH,-OP Q CH,-OP 
“0-C*—"G — OH—*]0-C-G — OH en 
C—OH ¢ £O[H* —— 
GHOH CHOH 
CH,-OP CH,OP 
- m 
O CH,OP | G9) 
oe - - 
re Pte (4.9) 2 CHe-CH-COeH 
&0 OP OH 
GHOH 
P 
| CHOP | 








In order to understand our interest in cyclic 
disulfides and to justify my presence on this 
program, I want to amplify, or, if you like, use 
a high-power microscope on that square box 
marked [E] in figure 1 and see if we can build it 
up in some detail which will be comparable to 
the one for the path of carbon. 

It so happens that during the course of our 
study of the path of carbon some years ago, 
we encountered an experimental fact which 
required interpretation and gradually led us into 
the upper left-hand corner of this diagram. This 
fact was the following: While the light is on and 
we have algae in a steady state of photosynthesis 
and feed them radioactive carbon dioxide, that 
radioactive CO, does not appear in the com- 
pounds which normally are used for the genera- 
tion of respiratory energy—the so-called tri- 
carboxylic acid cycle compounds (Krebs cycle 
compounds). Immediately the light is turned off 
after the radioactive carbon has gotten into some 
three-carbon compound such as phosphoglyceric 
acid, then radioactive carbon does find its way 
into the compounds of the tricarboxylic acid 
cycle. The tricarboxylic acid cycle is a sequence 
of reactions by which pyruvic acid, which is 
isoximeric with glyceric acid, is converted into 
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Fig. 1. Proposed cycle for carbon reduction in photosynthesis 
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a-Ketoglutaric Acid 


Fig. 2. Tricarboxylic acid cycle 


useful energy and CO, by animal and plant 
organisms (citric acid or Krebs cycle). It is first 
converted to CO, plus an active acety) which 
then condenses with oxalacetic acid to form 
citric acid. The citric acid goes on to aconitic 
acid, to isocitric acid, to oxalsuccinic acid, to 
ketoglutaric acid, and back again to oxalacetic 
acid, through succinic, fumaric and malic acids. 
So we have the completed cycle (fig. 2). And in 
going through the cycle two atoms of carbon 


(the active acetyl) have been converted int 


carbon dioxide and useful energy has been mii ‘tt 


available to the organisms, mostly in the form 0! 
so-called high energy phosphate—the phosphoric 
anhydride bonds of ATP (adenosine trip!s: 
phate). Let us not be concerned with the det: ils 
of this process except to recognize that it 1- 4 
well-known one, and that in order to get rat’ i0- 
active carbon which is incorporated in phosp|:0- 
glyceric acid into the citric acid cycle, one has to 
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puss through the active acetyl stage. The 
important observation is that while the light is 
on, we do not see radioactivity appearing in 
these compounds (fig. 2) very rapidly. It gets 
inio pyruvic acid, glyceric acid and the com- 
pounds we discussed earlier—the photosynthesis 
cycle (fig. 1). However, when the light is turned 
oli. there is immediate appearance of radioactive 
cuvbon from phosphoglyceric acid into the 
compounds of the Krebs cycle and their close 
relatives. This phenomenon is shown for two 
different types of experiment in figures 3 and 4. 
Thus we can say, without any ambiguity, 
that there must exist a connection between the 
photosynthesis cycle in figure 1, and the respira- 
tory, or citric acid cycle, in figure 2, which is 


60sL Bis 
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blocked in some way when the light is on. This 
can be represented schematically in figure 5. 
Normally, when the light is on, most of the 
radioactive carbon which enters via _ photo- 
synthesis has to pass through the large pool of 
fats, proteins and carbohydrates before it gets to 
the tricarboxylic acid cycle and makes energy 
available to the plants or animals. However, as 
soon as the light is turned off, there is made 
available, at least in part, a new connection, and 
a much shorter one (dotted line in fig. 5) between 
the photosynthesis cycle and the tricarboxylic 
acid cycle. It behooves us to determine what the 
nature of that connection is, behaving as it does 
like a valve opening in the dark and closing in 
the light. 

About two years ago, the enzyme system 
which carries the three-carbon piece across this 
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a °2 
hy 
is a five-membered cyclic disulfide—6 ,8-dithio- Pagioaytnet: Cys 
octanoic acid—and the pyruvic acid coming from Citas Q —_[Pyruvic Acid Oxidase Factor 
i j CH CH-(CH.),0-X JProtogen A 
the photosynthesis cycle, ie. from phospho- ‘ . [A Ja-ipoic Acid 
glyceric acid (because this is the first three- “s-¢-C0,4 +S s “ 6,8-Thioctic Acid 
carbon compound to form) is decarboxylated to (DPN) o| hv] we 
form acetyl thioctic acid. The factor appeared in Cy Fo 
four other places under four other different , ‘% -R 
CH, CHR .coa-sy CHe H 
names. They were all finally recognized to be one, Le Pee Sree ee Eiri 
and the same thing. The names are shown in ’ H H a hide I 
figure 6.2 Acetyl thioctic acid is thus formed by TA 
the reaction of pyruvic acid and thioctic acid oo 
(with the cooperation of a thiamin compound) ge Sal Pr 
giving off CO:. This active acetyl, then, undergoes _— “acetaldehyde” 
a thiol exchange with coenzyme A (CoA) to +H,0 
form dithioloctanoic acid and acetyl CoA. (The Pay a 
3” “e 


whole structure of CoA need not be discussed 
here, except to point out that the sulfur of CoA 
is on the tail-end of a nucleotide-like structure, 
being the SH group of a mercapto ethanolamide 
residue.) This, then, is the active acetyl which 
condenses with oxalacetate and brings the two- 
carbon fragment from pyruvic acid into the 
citric acid cycle. These appear to be the essential 
features of the reaction by which the ‘pyruvic 
acid oxidase factor’ functions. 

Our first proposal was that the reducing power 
generated by the light simply reduced the 
disulfide to the dithiol and thus shifted the 
steady-state ratio of the forms of thioctic acid in 
favor of the dithiol form. The dithiol is incapable 
of oxidizing pyruvic acid to form acetyl thioctic 
and COz, and so in the presence of high intensities 


2 The term thioctic acid is the one I prefer, since 
it most nearly describes the chemical and has been 
used by the first people to synthesize it, namely, 
the group at Lederle, who invented the term thioc- 
tic acid to describe the synthetic material. This 
is the term I shall use. 





Citric Acid ——— Tricarboxylic Acid Cycle 
Fie. 6 


of light, since there was very little disulfide 
(most of it was in the form of dithiol) the con- 
necting direct route between pyruvic and the 
citric acid cycle is closed, or at least is narrowed 
down. As soon as the light is turned off, however, 
the disulfide is not being reduced by the action 
of the light—it is rather being oxidized, with the 
oxidizing agent being a pyridine nucleotide which 
itself is then reduced. Since it is being oxidized 
the steady-state amount of disulfide is higher ir 
the dark and therefore there is more of it ‘¢ 
carry the pyruvate over into the citric acid cycie. 
The direct connection between the phoio- 
synthesis cycle and the citric acid cycle is thus 
made in the dark. 

This was our suggestion, then, in the summe 
of 1952, without being any more specific as to 
how the light might achieve this shift of steady 
state—this shift of equilibrium—from disulfidé 
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t: dithiol. About that time, I received from 
D.. T. H. Jukes at the Lederle Laboratories 
sine samples of this thioctic acid. The history 
oi that is rather interesting. The sequence of 
e\cnts which brought up the whole question of 
tl octic acid again, is as follows: Dr. Jukes sent 
ni 20-30 mg of what they believed to be the 
p\ruvie acid oxidase factor—synthetic thioctic 
a:id—in February, 1952. I opened the package 
uid looked at the 20 mg of nice colorless crystals 
and thought some day we would figure out 
something to do with these crystals, and tucked 
them away in the icebox. Some weeks later, 
there appeared a note in The Journal of the 
American Chemical Society (7) saying (this is 
again from the Lederle group), “We were 
wrong.” The first proposal, that the pyruvic 
acid oxidase factor was a six-membered ring of 
character (I) as shown below, was in error; that 
the really active material was a five-membered 
ring, the isomer of 6,8-thioctic acid, having the 


structure (II): 
oe _ a an 


RSH +S 





(I) was not the active principal, but (II) was. I 
wrote to Jukes asking which sample he sent me, 
and to please send the other one now. He sent 
me another sample, and it turned out that the 
first one he had sent me was indeed (I), and when 
he sent me (II) it was quite a different thing. 
Sample (II) was not a white crystalline material 
which looked pretty much like naphthalene 
(that’s what the first sample had looked like); 
it consisted of nice yellow crystals. Now to an 
organic chemist, the pale yellow color of crystals 
generally doesn’t mean very much—the yellow 
could be there for a whole variety of reasons, 
having little to do with the nature of the principal 
compound present. On the bare chance that it 
might be significant, I suggested that we had 
better determine the quantitative absorption 
spectrum of each of the samples. The spectra 
were quite different, indicating that the yellow 
color which appeared in (II) was perhaps a 
genuine difference of (II) from (I). 

\bout that time also we had a visitor in our 
laboratory, Dr. John A. Barltrop from Oxford 
University, who was starting to do some experi- 
ments with radiocarbon in the usual fashion 


w! ich visitors do in our laboratory. We discussed _ 


tls spectroscopic observation with the view of 
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obtaining a small sample of a disulfide ring, 
without any side chains, and with only three 
carbons in it, to see what its spectroscopic 
properties were—to see if there was something 
really queer about this five-membered disulfide 
ring. He said he could do that—it would just 
take a day or so—and what he did was to make 
the trimethylene disulfide by heating together 
trimethylene dibromide and sodium disulfide, in 
alcoholic solution. Upon distilling off the alcohol, 
he got a clear yellow distillate. That yellow stuff 
in the spectrophotometer gave exactly the same 
spectrum that we had for the 6-thioctic acid 
which we had obtained from Lederle. Dr. 
Barltrop didn’t touch carbon-14 for the rest of 
the year. He spent all his time on the chemistry 
of this five-membered ring and the six-membered 
ring which he also made, to define precisely the 
difference between them—what were the essential 
characteristics of the five- and six-membered 
rings which seemed to make the five-membered 
important in pyruvic acid oxidase while the six- 
membered ring didn’t function well at all. 


PHYSICS OF THE CYCLIC DISULFIDES 


Figure 7 is a photograph of a scale model of 
6-thioctic acid, showing the relation of the 
carboxyl group and the five-membered disulfide. 
The second molecule is there simply because the 
8-methyl-6 ,8-thioctic acid happens to be the 
only antagonist we have today, as yet, to 6,8- 
thioctic acid. The spectra are shown in figure 9. 
Here is shown the spectrum of the 6,8-thioctic 
acid, the five-membered ring* compared with an 
open-chain disulfide spectrum. One can see quite 
a pronounced trend, both in the position of the 
absorption peak and its intensity. This shifting 
of the absorption spectra from the ultraviolet 
toward the visible, as we make the ring smaller, 
has important consequences. It immediately 
suggested to us that as we made the ring smaller 
we introduced into the ring a strain which was 
more or less located in the sulfur-sulfur bond. It 
was this strain, introduced in some way and for 
reasons as yet undetermined, which was re- 
sponsible for the peculiar position of thioctic 
acid (the five-membered ring) in biochemistry. 
It also went one step further. It suggested that 
perhaps the thioctic acid was itself acting as the 


’ The 6,8-thioctic is the five-membered ring, 
the 5,8-thioctic is the six-membered ring, and the 
4,8-thioctic is the seven-membered ring. 
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acceptor of the energy from the chlorophyll 
molecule without the intervention of any inter- 
mediary conversion; i.e., that it was the con- 
verting agent. Why this should be will appear in 
a little while. 

The problem, then, was to understand, if 
possible, the nature of the spectral changes, and 
examine the physical and organic chemistry of 
these disulfide compounds, both the chain and 
ring alike, and find out what the unique charac- 
teristics of these ring compounds might be. In 
order to do this, we proceeded to make use of the 
five-, six-, and seven-membered rings which had 
no side chains on them to confuse the issue, and 
the models of these are shown in figure 8. It 
shows the open chain, and the six-membered 
and the five-membered rings; the seven- 
membered ring is not shown here. One out- 
standing characteristic was immediately apparent 
in this series. The dihedral angle between the 
carbon-sulfur bonds, which in the open-chain 
disulfide can have any value, must be very near 
to 0° in the five-membered ring. This suggested a 
search of the literature to see if any information 
was available by any method of observation with 
respect to the introduction of strain into such a 
ring as this. I might say, first of all, that there is 
in cyclopentane an amount in strain energy 
which is about 5 Cal., so one might expect a 
similar strain energy here, although the two 
sulfur atoms change the geometry of the ring a 
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Fig. 7 (upper). Scale models of 6-thioctic acid. 
Upper group, 6,8-thioctic acid; lower group, 8- 
methyl-6,8-thioctic acid. 


Fic. 8 (lower). Seale models of thioctic acid. 
Left, dimethyl! disulfide, 90%; center, tetramethy|- 
ene disulfide < 60%; right, trimethylene disulfide § .,,}- 
< 40%. 


great deal. There was, however, available in the Ff ,,, 
literature information about the barrier to 
rotation about the sulfur-sulfur bond in some 
simple disulfides. Heat capacity measurements 
(8) on dimethyl disulfide and diethyl disulfide 
indicated that there was a rotational barrier to 
the coplanar position—in other words, the 180° 
dihedral angle—of between 10-15 Cal. This is a 
very large rotational barrier for what purports 
to be a single §-type bond. Figure 10 shows the 
geometry of the C—S—S—C system (9) and 
shows a possible reason for the rotational barrier 
in the disulfide; it is an overlap of the p;, and 
Pe, orbitals on the two sulfur atoms (10). The 
evidence is, then, that the stable configuration 
of a disulfide has a 90° dihedral angle, and that 
any departure therefrom involves an introduction 
of strain energy which could amount to 10 or 12 
Cal. in the 180° position, and would be expecte 
to be larger in the 0° position because of not only 
the rotational barrier of the disulfide but als¢ 
the shift of the carbon-sulfur bond angles them 
selves. One could estimate this in a variety 9 
ways; we tried to do it with infrared frequenc i 
which were measured for the trimethylene li 
sulfide, the tetramethylene disulfide and he 
pentamethylene disulfide, but this did not prove 
to be easily and unequivocally possible. 
Another mode of estimating the strain ene'g) 
in the trimethylene disulfide, and in the tet’a- 
for that matter, might be the ultraviolet spect: ‘vy 
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itself. If one makes the assumption that upon the 
absorption of light in these first absorption 
bands the excited state is one in which the bond 
between the two sulfur atoms is broken, then it 
would make little difference to the energy of the 
excited state how many carbon atoms lay between 
the two sulfur atoms. One could, then, for a first 
approximation suppose that most of the energy 
difference in the spectra of the three compounds 
wus due to differences in the energy of the ground 


| state. Figure 11 is a diagrammatic representation 


of this, with a calculation on that basis. Thus, if 
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we assume as a first approximation that the 
excited state ‘U’ for all of the disulfides has very 
much the same configuration, that is, the sulfur- 
sulfur bond is no longer present, then using the 
‘ry’ subscript for the ring compound and the ‘o’ 
subscript for the open-chain, we may represent 
the energy of the various states as a function of 
S—S distances by ordinary Morse curves. Thus, 
the transition at the absorption maximum for the 
five-membered ring (3300 A) corresponds to 86 
Cal., while that for the open-chain compound 
(2500 A) is 113 Cal. Using our first approximation 
that the excited states are the same, i.e. Ay = 0, 
then the difference between 86 Cal. and 113 Cal. 
would all be assigned to the -difference in the 
ground states. This amounts to 27 Cal. That 
would make the strain energy in the five- 
membered ring as high as 27 Cal. This is certainly 
a maximum or upper limit value, since Ay is 
surely not zero. Thus we have at least one way of 
estimating the upper limit of the strain energy 
in the five-membered ring as 27 Cal. Now we 
have two estimates—one from the ultraviolet 
spectrum giving 27 as a maximum (something 
less than that, in other words); and another 
estimate from the heat capacity data giving a 
minimum of somewhere between 10-15 Cal. 
Let us see if we can find some direct experimental 
demonstration of this strain energy. 


CHEMISTRY OF CYCLIC DISULFIDES 


There are several ways in which this can be 
done. We proceeded to examine, for example, the 
reducibility of these disulfides. We found that 
zinc in hydrochloric acid was the only reducing 
agent we could use, since borohydride does not 
reduce the disulfide. Zinc and acid, a hetero- 


$=90° 














Fie. 10. Geometry of the C—S—S—C system 
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membered disulfide almost instantly at room 
temperature. The six-membered disulfide takes 
longer; the open-chain disulfide actually must be 
heated. Another anomalous property of the tri- 
methylene disulfide is its inability to react with 
HCN. 

But these are qualitative observations, and we 
would much prefer to have a quantitative 
measurement, if possible, of this manifestation. 
Another reaction which we examined for this 
five-membered disulfide is the reaction with 
mercaptans. We found that any mercaptan at 
pH’s approaching 8, where it was really mer- 
captide anion, would react with the five- 
membered disulfide, opening it, to form an open- 
chain disulfide of this character: 


) 





S + (NHg)2S20g + HO -—-S-——S= 0+ 2 (NH4)HSO, 


ar) 


Ss > 
No” 


This reaction was found to be rapid at pH’s 
around 8, and reversible. An equilibrium was 
established. We measured that equilibrium at 
two temperatures, 25° and 35°, and got a AH 
for this reaction of about —7 Cal. That is not a 
very accurate measurement, and it might even 
be twice that, since we had only a 10° tempera- 
ture difference to work with. The only difference 
between the reaction on the left-hand side and 
the right-hand side is that on the left-hand side 
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the disulfide is in the five-membered ring, in the 
right-hand side the disulfide is an open chain. 
Otherwise, the bonds are the same; one mer- 
captan and one disulfide on each side. So the 
AH, then, presumably, represents the strain 
energy, to a first approximation, of this cyclic 
disulfide. That was one measurement; it was 
disappointingly small compared to the two other 
estimates that we had made, but it was the only 
one—and still is the only one—that was a direct 
equilibrium measurement. 

Another thermal reaction was the reaction of 
the disulfide with a peroxide, specifically with 
ammonium persulfate, to form a_thiosulfinic 
ester (or sulfenic anhydride): 


hv 


| 


S——S + Y%Oz + Porphyrin ——> Porphyrin + S——S=0 


This turned out to be a very nice reaction, 
easily susceptible of quantitative measurement. 
The method was again a spectroscopic one, 
depending upon the disappearance of the 3300 A 
cyclic disulfide absorption band. Figure 12 shows 
the oxidation of the disulfide carried out by 
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Fia. 12. Oxidation of trimethylene disulfide »yv 
ammonium persulfate. 
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aiiumonium persulfate. Curve 1 is the absorption 
spectrum of the initial disulfide, and then 
curves 2, 3, 4, 5, 6, and 7 are a series of successive 
spectra at different times, after ammonium 
persulfate is added to the reaction mixture. 
Curve 8 is the same reaction mixture that gives 
curve 7, diluted 10-fold so that we can see the 
absorption spectrum of the monoxide perfectly 
clearly defined. It is not immediately obvious 
that the reaction is uncomplicated, but here we 
have an isobestic point, a very clean-cut one, 
which indicates that for every disulfide molecule 
which disappears a monoxide molecule is formed, 
and there are no unstable or transient inter- 
mediates which would throw off the stoi- 
chiometric relationship. 

Kinetically this appears to be a bimolecular 
reaction, and we thus were able to measure 
quantitatively the rate constants for the oxidation 
of the disulfide to the disulfide monoxide for two 
different five-membered rings (the 6-thioctic 
acid and the 8-methyl-6-thioctic acid), for a six- 
membered ring (5-thioctic acid) and for an open- 
chain compound. The results are shown below. 
The letter k is the rate constant for the bi- 
molecular reaction; the 6-thioctic acid has a rate 


R R 


Oxidation of ie by (NH,)2820s to S—s = 0 
at ~25° C. in H:O (.01N H+) 
k(m™ 1 min“) 

6,8-thioctic 141 
5.8-thioctic 4.2 
8-methyl-6, 8-thioctic 220 
Open chain S—S 0 

- 8S - xis—siis.0%1 
constant of approximately 140; the six-membered 
ring only 4; the 8-methyl thioctic, with a methyl 
group on the end, actually oxidizes more rapidly 
than the thioctic itself; and the open-chain 
disulfide seems to be stable to persulfate, at 
least under the conditions under which we did 
it! Undoubtedly it reacts with persulfate, but 





‘This represents a set of very rough measure- 
ments, at one temperature which was not thermo- 
siatted (the only thermostatting was the cell house 
o! the Cary spectrograph). Temperature coeffi- 
cients will have to be determined; a wider variety 
© structures should be studied, the pH dependence 
determined, and so on. None of these have yet 
!-en done, and we hope to do so in the near future. 
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Fig. 13. Photolysis of diphenyl picryl hydrazy] 
in presence of trimethylene disulfide. 


not appreciably in 24 hours: Here, again, we 
have very clear-cut evidence of the remarkably 
greater reactivity of the strained five-membered 
disulfide ring. 


PHOTOCHEMISTRY OF THE CYCLIC DISULFIDES 


Finally, something should be said about the 
photochemistry of the disulfide. Since it absorbs 
in the visible, or on the edge of the visible, and 
since we believe that the absorption of light, in 
effect, opens the disulfide bond, or at least 
loosens it up markedly, we examined some of the 
photochemical reactions of the trimethylene di- 
sulfide. Figure 13 shows the result of photolysis 
of the disulfide in petroleum ether in the presence 
of diphenylpicrylhydrazyl. Diphenylpicrylhy- 
drazyl is a stable free radical, which presumably 
will catch any transient free radicals which would 
be formed in the photolysis of the disulfide. It is 
noteworthy that it is only while the light is on 
in the presence of the disulfide that we get a 
fading of the picrylhydrazy]. (This was done 
with a suitable set of filters, so that the light 
absorbed was only that absorbed by the disulfide 
and not by the picrylhydrazy].) This might be 
taken as evidence that the photo-excited state of 
the disulfide is a free radical. However, there is a 
catch to this, as we found later. The ordinary 
mercaptans will bleach picrylhydrazyl, perhaps 
not as rapidly as this, but we couldn’t eliminate 
that possibility, even though in general in 
petroleum ether photolysis of the disulfide led to 
polymerization if there was no picrylhydrazyl 
present. This is an important observation which 
can be generalized—that photolysis of the 
disulfide in neutral media, even hydroxylic media 
but in neutral solution and fairly concentrated 
(0.01 M or thereabouts) leads to polymerization. 
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This was just another reason for supposing that 
the photolysis led to a diradical which then could 
polymerize by reaction with more disulfide. The 
picrylhydrazyl was presumed to react with this 
diradical to prevent polymerization and bleach 
out picrylhydrazyl. 

A similar set of reactions was the sensitized 
photooxidation of disulfide. It has interpretations 
possible other than the one it was designed to 
test, i.e., that light absorbed by the porphyrin 
could be transferred to the disulfide and bring it 
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to a biradical form. However, the net reaction is 
the one in which the disulfide reacts with 
molecular oxygen, under the influence of light 
absorbed by a porphyrin: 


CH 
H2G—CHp ye. 
a rey H.C’ “CH-(CH,),- 
HC CH-(CH,);CO2H xy (CH,)4-CO2H 
S—S Sok 
() 0) 
5-Thioctic Acid 6-Thioctic Acid 


Light from the porphyrin will sensitize the 
photooxidation of the disulfide to the monoxide. 
This is demonstrated in figures 14 and 15, which 
simply show that only when one has the por- 
phyrin and disulfide in light does one get oxygen 
absorption. Figure 14 shows all the control 
experiments, and there is only one that has all 
three reagents—porphyrin, disulfide and light— 
and that is the only one that shows oxygen 
absorption leading to photooxidation. Figure 15 
shows the quantitative character of the reaction, 
indicating that one atom of oxygen is absorbed 
per mole of disulfide. The solid horizontal line is 
the quantitative estimate which corresponds to 
the amount of oxygen which would be required 
to oxidize the disulfide to the monoxide. The 
curves are very close, especially curves 3 and 4, 
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PHOTOLYSIS 


The next observation is perhaps the most 
vnportant of all. This involves the photolysis of 
ine disulfide in alcoholic solutions, or aqueous 
«lcohol, in acid, basic and neutral media. The 
»ason this experiment was done is as follows: 
‘Ye found, for example, that if one illuminated 
‘he disulfide in alcohol with near ultraviolet 
‘ght, it would polymerize; it would turn milky 
ind the polymer precipitated out. This was one 
of the big problems in the isolation of the tri- 
methylene disulfide. As soon as one began to 
concentrate the solutions, getting it beyond 
(.01m, it acted like a photographic plate; it 
seemed as if one quantum was almost enough to 
make the reaction mixture polymerize. With the 
addition of water to the alcohol solution of 
the trimethylene, one gets an emulsion of the 
trimethylene disulfide in the aqueous alcohol, 
and each one of those little droplets is a concen- 
trated solution. If one (?) quantum gets into 
that droplet, it polymerizes; this is very much 
like the silver grain of a photographic emulsion 
in that one respect. However, the next thing was 
to see if we could find out how the disulfide 
reacted with pyruvic acid—either thermal or 
photochemical reactions. We added pyruvic acid 
to the alcoholic solution and then illuminated it. 
There were no polymers formed, and we assumed 
that the free radicals reacted with the pyruvic 
acid. An examination of the phenomenon showed 
that this was really not the case at all; that any 
acid would prevent the polymerization. All that 
was required was that the solution be acidified to 
& pH around 1 or 2 with hydrochloric acid, then 
the polymerization was prevented, and something 
else happened. But what else happened was 
unknown to us, and really occupied us for about 
a year—to try to determine what the reaction 
was in the photolysis of an acid solution of tri- 
methylene disulfide. Since it was not polymeriza- 
tion, what was formed? 

Figures 16 and 17 show the nature of the 
spectral changes during the photolysis. It is a 
rather complex series of arguments that is 
involved. Curve 1, figure 16, shows the spectrum 
oi the original trimethylene disulfide in acid 
alcohol, and curve 2 is after 15 minutes of 
piotolysis: the disulfide is disappearing but no 
polymer is formed. After 60 minutes of photolysis 
te trimethylene disulfide is all gone. Figure 17 
ows the absorption spectra carried out further 
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into the ultraviolet. Curve 1, figure 17 is the 
photolysis mixture itself immediately after 
photolysis, and curves 2, 3, and 4 represent 
changes with time in the photolysis mixture. This 
set of absorption spectra is presented simply to 
demonstrate that whatever is primarily formed 
(curve 3) is unstable and is changing constantly 
with time (curve 4). Chemically, we examined 
this photolysis mixture within a few hours after 
it was made and were able to establish five 
important facts about the photolysis mixture. 
1) In the photolysis a single thiol group was 
formed per disulfide molecule disappearing; this 
was not the result of an average of dithiol with 
some non-thiol containing substance. 2) There 
was no dithiol in the photolysis solution—no 
molecules with two SH’s in them. 3) There was 
no acid consumed and no acid formed; in other 
words, there was no change in the hydrogen ion 
concentration, pH 2. The mercaptan concentra- 
tion was finally determined by silver titration. 
When it was also attempted with iodine, it was 
found that more iodine was absorbed than 
corresponded to the number of mercaptan 
groups. 4) Therefore, there was something formed 
that was susceptible to iodine oxidation other 
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than mercaptans. This demonstrated the 


presence of some other reducing power, in 
addition to the mercaptan itself, which could 
reduce iodine. In addition to that, we were able 
to demonstrate the simultaneous presence of 
oxidizing power in this solution. We did that by 
adding to the photolysis solution some genuine 
trimethylene dithiol 


(HS—CH:—CH:—CH.—SH) 


The photolysis solution converted it to the cyclic 
disulfide. 5) There was oxidizing power present. 
What that oxidizing power is, then, is really the 
problem we had from the start. These are some 
of the experimental facts—not all—which were 
available to us in order to decide what was 
happening in the photolysis of the trimethylene 
disulfide. 

To make a long story short, the final conclusion 
to which we came was that the photolysis of the 
trimethylene disulfide in the presence of acid 
led to a very simple reaction, as a primary 


es 
S +hv + HOH —— H-S S-OH 
(HOR) (OR) 


process, 
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to form a thiol and a sulfenic acid (or ester).5 
The sulfenic acid might be viewed in another 
way, and as soon as one does that, one begins to 
recognize some of the properties listed above. 
It can be viewed as the sulfur analog of an 
alkyl hydroperoxide. When one does that, one 
sees the possible reason for additional reducing 
power, besides the mercaptan, as well as the 
oxidizing power that is present. 

We may go a little farther and try to estimate 
what the energy requirements of the primary 
reaction might be. We are breaking a sulfur- 
sulfur link—one which we have studied a good 
deal now; we are breaking an O—H bond and 
forming an S—H bond also and an S—O bond. 
The net change in bond energies for the reaction 
would thus be 


AE = —E (cyclic 8-8) — E(H—O) + E(H—8) 
+ E(S—O) 


There are available fairly reliable kinetic values 
for E(H—O) (118 Cal.) and E(S—H) (95 Cal.), 
but such is not the case for E(S—S) and E(S—0). 
Weare thus left with 


AE = —23 + [E(S—O) — E(eyclie S—S)] 


and we need only estimate the difference between 
the sulfenic acid S—O, and the cyclic disulfide 
bond energies. Since in whatever estimates are 
available, the peroxide O—O is always reported 
as 10-25 Cal. less than the disulfide S—S, it is 
not unreasonable to suppose the difference in the 
bracket above will be negative or approach zero. 

Although this involves much in the way of 
‘suesstimation,’ it comes out that the energy 
requirement for the primary reaction might be 
expected to be of the order of +30 or +35 Cal. 
This corresponds to somewhat less than the 
energy of the quanta that are available at 7000 A 
from chlorophyll, and even at 9000 A from 
bacteriochlorophyll. So we took the next st«p 
in our discussion, and suggested that the quantu:n 
absorbed by chlorophyll (or also by bacteri:- 
chlorophyll in the cases where that is functionin: ) 
is handed on directly to the disulfide which thin 


5 An examination of the literature on sulfe) ic 
acids is not very rewarding. There is only one clam 
for the preparation of a pure sulfenic acid, and it 
is a very special case. (It is an anthraquinc ie 
sulfenic acid, and even that claim is subject ‘0 
some argument.) This is a field of chemist "y 
worthy of our best efforts. 
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reicts with water, or some very close relative of 
it. to form a thiolsulfenic acid. In doing this, it 
his utilized almost the entire energy available in 
the quantum. In doing it, it has also achieved 
what for years has been written in a formalistic 
w:y by most workers in photosynthesis as the 
primary action of the light, namely, the pho- 
tolysis of water, sensitized by chlorophyll to 
give active hydrogen (in a bracket) and active 
oxygen (in a bracket). What we are suggesting 
now is that the active 

; chlorophyll 


H20 + hy (H] + [OH] 


hydrogen is the thiol and the active oxygen is 
specifically the sulfenic acid corresponding to the 
photolyzed thioctic acid. 

The follow reactions from this, leading to 
substances which can reduce carbon dioxide, are 
straightforward. Thiol-sulfenic acid (I) being 
both oxidizing and reducing agent, can undergo 
a dismutation reaction via catalytic electron or 
hydrogen carriers leading to a dithiol plus an 
oxidized compound. Here (one can write a variety 
of compounds) I should like 





OH nH (— 0,H aH 
q S-0OH eS ead ioe A oda * badd 
(1) a) - 
or | -H,0 0 
0. 2 
0 H,0 
“i 
i ey, 
—_$ m 
© 
“ 


to write it as a sulfenic anhydride (IV) which 
could then do a number of things—either re- 
arrange to the monoxide (V) or react directly 
with water to form the disulfide and hydrogen 
peroxide. The hydrogen peroxide, then, if it is 
decomposed irreversibly (catalase?) would lead 
to molecular oxygen in a process requiring some- 
What more than four quanta. If it is used as a 
reducing agent, which it could be, if the proper 
catalyst were found (perhaps excess catalase of 
copper enzyme with peroxide concentrations 
beiow 10-8-10- m) molecular oxygen might be 
prdueed in a process requiring somewhat more 
thon three quanta. It has a pretty good reduction 
potential; as a matter of fact, it may have a good 
enough reduction potential to be used with an 
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oxidizing agent of this sort (sulfenic acid). So 
much, then, for the model work on the di- 
sulfides. 

Let us have one last fling at biology this 
afternoon and see if these ideas can be sup- 
ported in any way by some direct biological 
experiments. You will remember that this whole 
notion arose from a biological experiment. There 
resulted, then, a series of physical and chemical 
studies on the disulfides, an examination of their 
peculiarities. Now we turn back again to see if 
we can’t devise an experiment which would lend 
some support to the actual function of this sort 
of reaction in the primary quantum conversion 
act. , 

One might expect that if we could set up a 
system in which light absorbed by chlorophyll 
photolyzes water, evolves oxygen, and reduces 
something besides carbon dioxide, such as 
quinone, and if we could arrange the system so 
that the quantum conversion act is rate-de- 
termining—i.e., the fraction of absorbed quanta 
which is chemically effective is the bottleneck— 
then by adding more quantum-converting agent 
(acceptor) from outside, we should be able to 
mprove the quantum yield and the rate ofi 
oxygen evolution. Only under these limiting 
conditions can one expect such an effect. Only 
under the conditions in which the system is such 
that the rate-limiting step is the quantum 
conversion act, due to a shortage of quantum 
acceptors—at present supposed to be the thioctic 
acid—may we hope to observe an improvement 
in the quantum yield of oxygen production upon 
the addition of exogenous thioctic acid. We 
have fairly good evidence that the chlorophyll 
exists in a heterogeneous system in the plant in 
the form of a concentrated ordered arrangement 
in the plastids (grana). We are supposing that 
the thioctic acid which functions as the quantum 
converter is situated in or around this ordered 
array of chlorophyll molecules. Direct analysis 
indicates that the chlorophyll/thioctie acid ratio 
in the chloroplasts is of the order of 1-5 x 10%. 
Some interaction presumably exists between 
certain chlorophyl] molecules and the thioctic 
acid, and it may be quite small (<1 Cal.). Now 
a quantum may be absorbed by almost any one 
of the chlorophyll molecules in the granum, at 
which time it becomes available to most of the 
others in that array by a process like resonance 
transfer. The precise electronic state of the 

















710 FEDERATION PROCEEDINGS Volume i3 Sevt 
460r 
140+ O e « 7. ; 
4 
120} 8. | 
100} 
80; S: Oé THIOCTIC Fig. 18 
oA @ CONTROL 
60r r 
4or THIOCTIG EFFECT 
1067 
20r 
ILLUMINATION TIME-MINUTES 
= 5 0 15 20 25 30 35 40 a5 Au 
phot 
chlorophyll molecules at which this energy does not constitute an unequivocal confirmation close 
migration takes place is not crucial to the present of the suggestion, since it is not impossible to § view 
discussion. At some time, presumably short with interpret the results in terms of a specific ac- ag 
respect to the lifetime of the excited state within celeration of dark hydr ogen transfer reactions to light ‘ 
the granum, the quantum will find itself in a the quinone. Nevertheless, it is still one more bit ee 
chlorophyll molecule adjacent to a thioctic acid of supporting evidence. We hope that these can | 
molecule. It then makes the transition and since suggestions ay stimulate * search for more Or FT appe: 
there is no x-bond system in the thioctic acid to less unequivocal experiments which will either | to 9 ¢ 
hold it, reaction takes place with an OH group as confirm or deny the ‘notion. For cenmaple, an | curso 
4 ~~ attempt must be made to distinguish the J Bens 
proposed. ' oxygenated (sulfoxide?) from the non-oxygenated §} (4) he 
The transformation of electromagnetic energy (qisulfide and dithiol) forms of thioctic acid in J and s 
from the excited state of chlorophyll into chemical the plastids, and the effect of light and other J Phote 
energy in the excited state of the disulfide is the gontrollable conditions on the relative amounts J ©) t 
primary quantum conversion act, and if we can of these. Also, a search should be made for J °* Pf 
set it up so that this is the limiting thing, then possible catalysts which might function in the 33 - 
by adding more quantum converter from outside dismutation reaction (see page 709) of the thiol- “ey : 
and allowing it to be properly incorporated, we  gulfenic acid. The apparent concentration of § thesis 
should improve the quantum yield of oxygen both Cu and Fe in the chloroplasts, together § that 
production. This we have succeeded in doing with their known predisposition to function in § showr 
with Scenedesmus, reducing quinone and evolving hydrogen and oxygen activation reactions § lized 
oxygen (11). By first treating the algae with respectively, makes enzymes involving these (6) a 
6-thioctic acid in air it was possible to increase elements very likely candidates for the job. spinac 
the quantum yield for oxygen production with Irrespective of what the final outcome of such a cataly 
quinone reduction by about 50%, all other search may be concerning this particular sug- lea. 
things being equal (fig. 18). The effect is specific gestion, it cannot fail to contribute to our basic gs 
for 6-thioctic acid. Unfortunately, this result understanding of this most important process. ff tho n; 
not kn 
tion o! 
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DISCUSSION 


B. L. Horecker 


From the National Institutes of Health, National Institute of Arthritis and Metabolic Diseases, 
Bethesda, Maryland 


A viiitent in the intact cell the processes of 
photoreduction and carbon dioxide fixation are 
closely linked, it is now the generally accepted 
view that these two phases of photosynthesis are 
separable and distinct. It should thus be possible 
to observe the fixation of CO2 in the absence of 
light, provided that the proper acceptor be fur- 
nished. In the intact cell the first product which 
can be detected is phosphoglyceric acid, which 
appears to arise by the addition of carbon dioxide 
to a C2 precursor (1, 2). The nature of this C2 pre- 
cursor is still unknown. However, recent work by 
Benson (3) and by Benson, Bassham and Calvin 
(4) has implicated the phosphate esters of ribulose 
and sedoheptulose as important intermediates in 
photosynthesis and these workers have suggested 
(5) that ribulose diphosphate is the CO: acceptor, 
or provides the C2 fragment which is carboxylated 
to phosphoglyceric acid. 

One reaction which plays an important role in 
the conversion of carbohydrates in photosyn- 
thesis and which provides a reactive C2 group is 
that catalyzed by the enzyme transketolase, 
shown in figure 1. This enzyme has been crystal- 
lized from yeast by Racker and his coworkers 
(6) and prepared in highly purified form from 
spinach and from liver in our laboratory (7). It 
catalyzes the reversible cleavage of ketol com- 
pounds to yield an aldehyde and a bound C, 
fragment designated as ‘active glycolaldehyde.’ 
Thiamine pyrophosphate is the coenzyme, but 
the nature of the linkage with glycolaldehyde is 
not known. There is no evidence for the participa- 
tion of lipoic acid. Ribulose phosphate is cleaved 
to ‘active glycolaldehyde’ and triose phosphate. 
Heptulose phosphate yields the C. fragment and 
pentose phosphate. Recently, Racker and co- 
workers have demonstrated the cleavage of fruc- 
tose-6-phosphate by this enzyme (8); the product 
is probably erythrose-4-phosphate. We have ob- 
tained evidence for the formation of hexose mono- 
phosphate from tetrose phosphate and ‘active 


glycolaldehyde’ (9). This enzyme will react, as 
indicated in figure 1, with a number of other sub- 
strates; of particular interest is the reaction with 
hydroxypyruvate (6, 7). In this reaction COz is 
formed, but thus far no evidence for the reverse 
reaction, leading to the fixation of COs, has been 
obtained. It does not appear likely that hydroxy- 
pyruvate is an intermediate in phosphoglycerate 
formation. 

I would like to report some preliminary experi- 
ments carried out in our laboratory by Dr. Arthur 
Weissbach, in which he has observed a fixation of 
CO: which is dependent on the presence of pentose 
phosphate. The preparation used was a soluble 
fraction from a spinach leaf homogenate. The 
pentose phosphate requirement is shown in table 
1. In a 10-minute incubation in the presence of 
ribose-5-phosphate, 4,500 counts/minute were 
fixed, compared to 100 counts/minute in absence 
of this substrate. This CO, fixation was not stimu- 
lated by light. With glucose-6-phosphate in place 
of ribose phosphate the amount of CO, fixed was 
only %o as great. Since glucose-6-phosphate is 
readily converted to fructose phosphate in these 
preparations, the failure of this ester to substitute 
for ribose phosphate suggests the participation of 
some initial reaction other than that catalyzed by 
transketolase. When carrier phosphoglyceric acid 
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TABLE 1. CO» FIXATION BY SPINACH EXTRACTS 


Total Counts 


Additions Fixed 
None 100 
Ribose-5-phosphate 4,500 
Glucose-6-phosphate 560 


TABLE 2. DEGRADATION OF BA SALT 


Source of C4 


R-5-P 

Carbon Atom CO. (1-C'4) 
Total 4,660 8,900 

6 50 6,500 

a 41 470 
COOH 3,800 2,100 


was added, about one-half of the radioactivity 
was recovered in the water-insoluble barium salt 
fraction. 
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With ribose-5-phosphate labeled in carbon atom 
one as the substrate, radioactivity also appeared 
in the phosphoglycerate fraction. This product 
has been purified by Dr. Weissbach by ion-ex- 
change chromatography and subjected to a degra- 
dation procedure. The results are shown in table 
2. With CO, the ester contained 4,660 counts/ 
minute. Of these, over 80% were recovered in the 
carboxyl group, with less than 3% in the a- and 
B-carbon atoms. The product formed from 1-la- 
beled pentose phosphate contained most of the 
activity in the B-carbon atom, as expected. How- 
ever, nearly 25% of the total radioactivity ap- 
peared in the carboxyl group. 

The detailed mechanism of these reactions is 
now under investigation. It is hoped, with this 
soluble system, to obtain definitive information 
on the reaction components and the steps involved 
in phosphoglyceric acid formation. 


REFERENCES 


1. Carvin, M., J. A. BASSHAM AND A. A. BENSON. 
Federation Proc. 9: 524, 1950. 

2. Facer, E. W., J. L. RosENBERG AND H. Gar- 
FRON. Federation Proc. 9: 535, 1950. 

3. Benson, A. A. J. Am. Chem. Soc. 73: 2971, 
1951. 

4. Benson, A. A., J. A. BASSHAM AND M. CaLvIn. 
J. Am. Chem. Soc. 73: 2970, 1951. 

5. BassHaM, J. A., A. A. Benson, L. D. Kary, 


A. Z. Harris, A. T. WILson AND M. Catvin. 
J. Am. Chem. Soc. 76: 1760, 1954. 

6. Racker, E., G. p—E LA HaBa ANp I. G. LEDER. 
J. Am. Chem. Soc. 75: 1010, 1953. 

7. Horecker, B. L., P. Z. Smyrniotis anv H. 
KiENow. J. Biol. Chem. 205: 661, 1953. 

8. Racker, E., G. pe tA HasBa AND I. G. LEDER. 
Arch. Biochem. Biophys. 48: 238, 1954. 

9. Horecker, B. L., M. Gipss, H. KnENow anp 
P. Z. Smyrniotis. J. Biol. Chem. 207: 393, 1954. 





DISCUSSION 


KE. L. R. Stoxstap 


From the Lederle Laboratories Division, American Cyanamid Company, Pearl River, New York 


on DISCUSSION will deal with the biological 
activity of a number of analogues and derivatives 
of thioctic acid.! 

The most active antagonist obtained was 
‘8-methylthioctic acid’ (pL 6,8-dithiononanoic 
acid). This compound, which behaved as a true 
reversible antagonist for Streptococcus faecalis 
and Tetrahymena geleii, contains two asymmetric 
centers and two diastereoisomers are therefore 


! These analogues were prepared by W. M. Bul- 
lock, J. A. Brockman, Jr., J. J. Hand and P. F. 
Fabio, and it is a pleasure to acknowledge the 
contribution of F. Sanders in carrying out the 
biological work. 


possible. The compound was obtained as a yellow 
crystalline solid melting at 54° C, and probaily 
contains both diastereoisomers, as paper chroma- 
tography indicated zones of both growth and in- 
hibition. 

The reversibility of 8-methylthioctic acid for 5. 
faecalis 8043 is shown in table 1. The basal mediuin, 
which contained acid hydrolysed casein plus 1 
enzymatic digest of casein, has been previou-ly 
described (1) and a 20-hour incubation per od 
was used. The inhibition ratio over a 100-f ld 
concentration range was found to be 30,000 t« 1. 
Similar inhibition ratios were found for S. faec«/is 
10C-1. This ratio can be increased by the use © 4 
longer incubation period which permits grow th 
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Taste 1. Errecr oF 8-METHYLTHIOCTIC ACID 
ON 8. FAECALIS 
5. Metliet: my Thioctic Acid/2 ml med. 
a gh a einai 
0 1 | 10 | 100 | 1000 
Y Optical Density 
0 .98| 1.01 1.03 98 | 1.05 
1 .16} 1.00 .95 1.08 1.00 
3 .98 1.00 1.02 .98 
10 1.00 1.05 1.00 95 
30 01 1.02 1.03 | 1.00 
100 1.02 1.00 | 1.04 
300 01 .97 | 1.00 
| ,000 1.00 .98 
33 .03 1.01 
Inhibition 30,000 | 30,000 | 30,000 
ratio 




















TABLE 2. EFFECT OF 8-METHYLTHIOCTIC ACID ON 
PYRUVATE OXIDATION BY RESTING 
S. FAECALIS CELLS . 

















8-Methyl- my Thioctic Acid 
thioctic 
o | 3 | 1 | 100 | 1000 
7 | ul. O2/2 hr. period 
0 136 | 142 | 150 | 210 
1 58 60 74 | 153 | 208 
10 42 48 44 52 | 177 
Inhibition | | 100 | 100 | 
ratio | 











TaBLE 3. Errect OF 8-METHYLTHIOCTIC ACID ON 
TETRAHYMENA GELEII 

















& Methyl my Thioctic Acid/ml. med. 
thioct ips Gh See OS ER ee eee ee 
wer 0 | 4 | 1.0 | 10 | 100 | 1000 
“ age ‘s Optical Density 
0 0.17| 0.38) 1.30) 1.90 | 2.00 | 2.00 
1 0.02 0.04) 0.04) 0.42 | 1.90 | 2.00 
10 0.01) 0.04) 0:02! 0.02 | 0.30 | 1.70 
100 | 0.02: 0.01) 0.02! 0.05 | 0.05 | 0.06 
| | 
Inhibition | | 100 | 100 | 
| | 


ratio | 





to develop at the lower antagonist levels. Sodium 
acetate and Tween 80 reverse the action of the 
antagonist non-competitively. It will be noted in 
these experiments that growth is achieved with 
8S. /aecalis 8043 in the absence of both acetate and 
thioctie acid. However, this organism does give 
a yrowth response to thioctic acid by the use of 
shorter incubation periods and more dilute in- 
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oculum. In this particular strain thioctic acid 
must be regarded as a growth stimulant rather 
than a growth essential, and it thus appears that 
the organism is capable of synthesizing thioctic 
acid. The antagonist inhibits the oxidation of 
pyruvate by resting cells of S. faecalis 10C-1 ac- 
cording to the procedure of Gunsalus et al. (2). 
The inhibition ratio is 100 to 1, which shows that 
8-methylthioctic acid is more potent in the rest- 
ing cell than in the growing organism (table 2). 

§ Tetrahymena geleti, which has an absolute re- 
quirement for thioctic acid, is reversibly inhibited 
by 8-methylthioctic acid with an inhibition ratio 
of approximately 100 (table 3). In contrast to 
T. geleit, Corynebacterium bovis (3) which also 
has an absolute requirement for thioctie acid, 
is not inhibited by 8-methylthioctic acid. Indeed, 


TABLE 4. BIOLOGICAL ACTIVITY OF ANALOGUES 
Relative Activity for 


Various Organisms 
Compound 1 2 3 


H2C—CH:—CH (CH:)<COOH 100 100 100 
| 


s———_S 
(pL-Thioctic acid) 


H»C—(CH2):CH (CH2)sCOOH 0.4 0.1 0.1 
| | 


Ss Ss 
(pL-5,8 dithiooctanoic acid) 





H:C—(CH:);CH—(CH:)p—COOH = 0.10.05. 
| 


s— -S 
(pL-4,8 dithiooctanoic acid) 





Hs—C—CH (CH2)s—COOH 0.3 


| 

s 8s 

HH 
(DL-7, 8-dithioloctanoic acid) 


HeC—C H2—C—(CH2)4COOH 1.0 0.1 0.2 
s oO 
Benzyl 
(8-benzylthio-6-ketooctanoic acid) 
HeC—C He—C H—(CH:2)sCOOH 0.1 0.001 0.1 
| | 
Ss oO 
H H 
(pL-6-hydroxy-8-thioloctanoic 
acid) 


HsC—CH:—CH—(CH:),COOH 0.0 0.0 0.3 
| 


iS) 


H 
(pL-6-thioloctanoie acid) 


1 = T. geleii; 2 = S. faecalis; 3 = C. bovis. 
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this compound functions as a weak growth pro- 
moter for C. bovis. This might conceivably be due 
to such a low inhibitory action by the antagonist 
that the presence of a small amount of the growth- 
promoting isomer could mask the effect of the 
antagonist. The antagonist has no effect on growth 
of Escherichia coli and produces no deficiency 
symptoms or reductions in growth in the rat or 
the chick when fed at a level of 1 gm/Kg of a 
purified type diet. 

Many of the analogues prepared possessed 
growth-promoting activity. The activity of sev- 
eral of these compounds for 7’. geleii, S. faecalis, 
and C. bovis are shown in table 4. Previous results 
published from this laboratory (4) have shown 
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that pi-4,8-dithiooctanoic acid (4-thioctic acid) 
and pL-5,8-dithiooctanoic acid (5-thioctic avid) 
were less than 1% as active as pL-6,8-dithio- 
octanoic acid (thioctic acid). Similarly, pL-7,8- 
dithioloctanoic acid prepared in this investiga- 
tion had growth-promoting activity of 0.2-1.0% 
of that of thioctic acid for different organisms. 
It is especially interesting to note that 8-benzyl- 
thio-6-ketooctanoic acid which contains only one 
sulfur is appreciably active for Tetrahymena 
geleii. The other two monosulfur derivatives of 
octanoic acid, i.e. pL-6-thioloctanoic acid and 
6-hydroxy-8-thioloctanoic acid, were less active 
for T. geleii although they did show distinct bio- 
logical for C. bovis. 
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OXIDATIVE AND TRANSFER REACTIONS OF 
LIPOIC ACID' 


I. C. GuNSALUS 


From the Laboratory of Bacteriology, University of Illinois, Urbana, Illinois 


Dl ACID is now generally recognized to 
function in the acyl generation, acy] transfer, and 
oxidative reactions of a-keto acids (1-4). The 
possibility of additional functions is suggested 
by the data of Barker and co-workers, which 
appears elsewhere in these proceedings (5). The 
present discussion will consider: a) the evidence 
for lipoie acid function in the known oxidative 
keto acid systems; b) evidence of locus, mecha- 
nism of action, and of the reduced and acylated 
forms of lipoic acid functional in the enzymatic 
reactions; and c) the properties of the enzymes so 
far disclosed. 

The status of knowledge on the coenzyme form, 
or forms, of lipoic acid is the subject of the follow- 
ing paper (6). 


EVIDENCE OF LIPOIC ACID FUNCTION 


The biological role of lipoic acid appears to 
arise from the presence of two sulfur atoms in a 
single molecule and the reactions made possible 
by this disulfide linkage. Evidence of the occur- 
rence and function of lipoic acid is based on: 

1) The observation of its essentiality for pyru- 
vate and a-keto butyrate oxidation by cells of the 
lactic acid organism, Streptococcus faecalis, har- 
vested from a lipoic acid-free medium (7, 8). The 
oxidation of B-methyl and B-ethyl-a-keto butyr- 
ates (keto valine and keto isoleucine) has also 
been shown to require lipoic acid (9). 

2) The well recognized (10-12) arsenite sensi- 
tivity of the animal—both brain and muscle— 
pyruvate and ketoglutarate oxidation systems is 
shared by the S. faecalis system (13). Peters and 
his co-workers (10, 14, 15) from studies of the 
toxicity of the trivalent arsenicals, especially 
Lewisite, for the brain pyruvate oxidase and its 
relief by 1,2-dimercaptols, postulated an essen- 
til ring form of dimercapto compound, forming 
a stable arsenite complex as the site of the sen- 
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sitivity. The monosulfhydryl-containing enzymes, 
ie., glutathione or cysteine-activated systems, 
were much less sensitive to arsenite. Furthermore, 
monomercaptols were ineffective in relieving 
arsenite inhibition of the keto acid systems. An 
arsenite concentration of 20-50 micromolar is 
inhibitory to the lipoic acid-requiring S. faecalis 
system, and to the brain system studied by Peters 
et al. (10)—and presumed to be lipoic acid-medi- 
ated. The inhibition in both systems is completely 
relieved by BAL (2,3-dimercapto propanol) at 
5-10 times the inhibitor concentration. 

3) The pigeon breast muscle and pig heart 
pyruvate and a-ketoglutarate dehydrogenases 
were shown to contain lipoic acid (16, 17), in 
excess of the quantity which would be required 
for activity—using the S. faecalis apo-oxi- 
dase as an index (18). These systems are also 
arsenite-sensitive (16, 19). 

4) The Escherichia coli pyruvate dehydrogenase 
Fraction A, required for acyl formation, contains 
an excess of bound lipoic acid (70 my/mg at 
specific activity 18). It is sensitive to arsenite, 
and the inhibition is relieved by BAL (20). In 
more recent experiments, dialysis of Fraction A 
against high concentrations of mercapto com- 
pounds, i.e., cysteine, followed by dialysis against 
phosphate buffer, has yelded preparations par- 
tially dependent upon added lipoic acid as meas- 
ured by the dismutation reaction (21). 

5) A mutant of E. coli, Strain B, has been ob- 
tained by Reed and DeBusk (22) using the UV- 
penicillin technique. Though the cells from syn- 
thetic media contain lipoic acid, they will readily 
oxidize pyruvate and ketoglutarate only after 
addition of yeast extract or a substance prepared 
‘chemically or enzymatically from diphosphothia- 
min and lipoic acid (23, 24). The structure sug- 
gested for this compound is lipothiamidepyro- 
phosphate—the amide of lipoic acid with the 
4-amino pyrimidyl group of thiamin (23). 

6) Substrate amounts of lipoic acid have been 
shown to replace accessory enzymes and cofactors 
in the dismutation system with the accumulation 
of an S-acetyl-monomercapto form of lipoic acid 
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(20). If coenzyme A is added as acyl acceptor, 
(arsenolysis or acetyl phosphate formation) 
reduced lipoic acid (6,8-dimercaptooctanoic 
acid) accumulates (20). The enzyme which cata- 
lyzes the transfer of the acyl group between 
lipoie acid and coenzyme A has been termed ‘li- 
poic transacetylase’ (1). The regeneration of 
a-lipoic acid from the dimercaptooctanoic acid 
by a pyridine nucleotide-linked dehydrogenase— 
termed ‘lipoic dehydrogenase’—has been demon- 
strated (25), thus completing the cyclic function 
of lipoic acid. With substrate amounts of added 
free lipoic acid, the enzymatic components re- 
quired for these reactions and their relationship 
to the catalytic role of enzyme, or other cofactor 
bound lipoic, as far as present knowledge can dis- 
close, will be discussed below. 

A note of caution is in order, lest all acyl-form- 
ing keto acid oxidations be considered as lipoic 
acid-linked. The acetyl-phosphate-generating py- 
ruvate system of Lactobacillus delbrueckii for- 
merly studied by Lipmann (26), which led to the 
discovery of acetyl phosphate, appears to require 
neither CoA nor lipoic acid. Further discussion of 
this system by Hager and Lipmann appears in 
another section of this symposium (27). Evi- 
dence is also accumulating to indicate that the 
non-acyl, i.e., acetate, and possibly succinate- 
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aldehyde compound released in the decarboxy la- 
tive cleavage of keto acids, or of dicarbonyl 
compounds, with DPT (1, 4, 31). 


STEPS IN KETO ACID OXIDATION 


The oxidative cleavage of keto acids has been 
visualized as a sequence of chemical reactions 
(decarboxylation, oxidation, thioester or phos- 
phoric anhydride formation); and shown to re- 
quire a number of cofactors (DPT + Mg, DPN, 
CoA, inorganic P and lipoic acid); and several 
enzymes. Thus the concept of a keto acid oxida- 
tion system, or a variety of keto acid systems, has 
become obvious. As the list of cofactors and of 
enzymes catalyzing reactions of one or another of 
the fragments generated in the decarboxylative 
oxidations has increased, the complexity of the 
hypotheses advanced to describe the reaction 
route has more than kept pace, until it now seems 
possible that a scheme possessing some semblance 
of correctness, and assigning functions to all 
required cofactors, can be written for at least one 
of the acyl-generating, keto acid oxidation sys- 
tems. Such a reaction sequence based on known 
reactions and on demonstrated changes in the 
oxidation level of the catalysts, the substrate, and 
the intermediates has been expressed (1, 2, 32) as 
follows: 


29 2 | 
(1) R¢C:C-O— + DPT* === [R°C'DPT] + C02 
9 s~<R 7 ae 
(2) a + > aie — + DPT* 
Ss :S 
(3) m _ re) HS R- ScueME 1. Group transfer 
3) R-C'S ae: functions of lipoic acid. 
'S + GoASH R-C‘'SCoA + ‘s 
e R 
(*) on i .> + OPNH 


R’ = CH, HOOC(CH,),, etc. 


generating mechanisms, in both bacteria and 
animal tissue, do not involve lipoic acid; see, for 
example, the data on the particle-linked system 
of Proteus vulgaris (28-30). As Ochoa has re- 
cently suggested (4), the latter reaction may 
represent vestiginal by-pass mechanisms rather 
than main pathways. This point should be clari- 
fied further by studies now in progress on the 
alternate pathways of metabolism from the alde- 
hyde stage—presumably reactions of a DPT- 


R=(CH)4COOH 


This scheme is based on evidence gathered \ itl 
bacterial systems (1, 20, 33) and from prelimin:t') 
data (10, 16, 17) discussed earlier in this p: pet 
which suggest its applicability also to the main 
pathways of keto acid metabolism in animal tis- 
sue. A very real and important gap in pre-ent 
knowledge is of the reactions of the thiamin. at 
least principally as diphosphothiamin, anv of 
any carbanion-DPT (aldehyde-DPT), or of «ar 
banion-DPT-enzyme compounds. Thus reactiv 1; 
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Scheme 1, and related reactions, should be borne 
in mind as a locus requiring much further study 
an<| clarification. As knowledge of the chemistry 
of thiamin and its mechanism of reaction accumu- 
lates, reaction 1, Scheme 1, and possibly related 
rexctions of the clastic systems (34-36), will most 
likely be written in greater detail. Following the 
rexction(s) of thiamin, Scheme 1 visualizes three 
reactions of lipoic acid: reaction 2 to act as car- 
bunion acceptor forming a thioester, the lipoic 
being thereby reduced; reaction 3 as acyl donor 
to form a dimereapto or reduced form of lipoic 
acid; and reaction 4 as hydrogen donor to re- 
duce DPN, regenerating the disulfide form of 
lipoie acid which may re-enter reaction 2. 

The cyclical nature of the suggested lipoic acid 
transformations in oxidation and acyl formation 
and transfer is indicated in Scheme 2. 


[ALo- LIPS2 DPNH 


OPT 


Ac~SLIP-SH 


LIP(SH),, 


CoASH Ac~wSCoA 


ScHEME 2. Lipoic acid reactions 


All three of the lipoic acid reactions are written 
as reversible on the basis of evidence presented 
below. Scheme 2 does not, however, indicate the 
locus, properties, or number of enzymes required. 
One might visualize an enzyme requirement for 
each of the four reactions outlined in Scheme 1; if 
this proves correct, three enzymatic transforma- 
tions of lipoie acid would be involved. The en- 
zymes for two reactions of lipoic acid: the transfer 
of acetyl from lipoie acid to CoA—‘lipoic trans- 
acetylase’—and the oxidation of the dimercapto 
to the disulfide form—‘lipoic dehydrogenase’— 
have been separated, demonstrated in single-step 
assays, and linked to suitable acceptor reactions. 
The latter has been separated from other known 
enzymatic activities of the Z. coli pyruvate sys- 
tem as B fraction (25). The activities of lipoic 
dehydrogenase in the dismutation and the lipoic 
acid dehydrogenase assays are parallel at all levels 
of purity so far attained (25). The relationship 
of Reed and DeBusk’s (5, 37) implication of 
Fiction B as a ‘lipoie conjugase’ to the above 
data must await publication of the details of the 
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fractionations and of the measurement of the 
enzymatic activities, and possibly of the growth 
and control of the E. coli mutant (22). The lipoic 
transacetylase has been largely separated from 
the decarboxylase, but possibly not from the oxi- 
dative or acyl lipoic-forming activity (21). 
Regardless of the functional form of lipoic acid, 
which is extremely pertinent, the three reactions 
indicated in Scheme 2 have been run with sub- 
strate amounts of either oxidized or reduced 
lipoic acid, using enzyme fractions of E. coli 
which, when supplemented with appropriate co- 
factors and connecting enzymes, catalyze the 
over-all reactions referred to as the Krebs dismu- 
tation, i.e., 
2 pyruvate 


— lactate + COz + acyl (or acetate) (1) 


The reaction sequence of this system of enzymes, 
as studied in extracts of FE. coli (13, 33), pigeon 
breast muscle (16, 38, 39), and of pig heart (38, 
40-43), is indicated in Scheme 3; the known en- 
zymatic components are also indicated. 


(auoEnvoe) a. 
[PYRUVATE] 


>" LIPS, OPNH 
loctate deHo 
LACTATE 
Ac~ SLIP-SH LIP(SH), 


Sa trensocetylose 


CoASH — 
P- tronsocetylase 
Ac~wP iP 


ScHEME 3. Pyruvate dismutation—bacterial 


As will be recognized immediately, not all of the 
steps indicated are obligatory, particularly alter- 
nate acceptors for the acyl from CoA, and for the 
electrons, occur in most tissues, or can be added 
in reconstituted systems (33, 44, 45). In fact, 
phosphotransacetylase, leading to acetyl phos- 
phate formation, has been found only in micro- 
organisms and now appears to be characteristic 
only of the anaerobic and facultative organisms 
(46, 46a). 

An alternate acceptor for the hydrogen in the 
reoxidation of 6,8-dimercaptooctanoic acid to 
a-lipoie acid has been studied in Clostridium 
butyricum by Brodie (47), who finds a flavopro- 
tein oxidase not mediated by pyridine nucleotides. 
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Alternate acceptors for the acyl group from lipoic 
acid may exist in which CoA does not serve as 
intermediate carrier; this point can be clarified 
only by further experiments. 

Alternate acceptors at the aldehyde-DPT 
stage, Scheme 1, reaction 1, not requiring lipoic 
acid, and some without oxidation, are indicated 
in Scheme 4 outlining the thiamin reactions. 
These reactions include several acyloin-forming 
systems (28, 31, 48, 49), and possibly the desoxy- 
ribose-forming system (50). In addition, several 
oxidative acetate-forming systems with artificial 
electron acceptors and bacterial particles have 
been demonstrated (1, 19, 30, 51). 

Furthermore, the acceptor following DPT in 
the L. delbrueckii system (27) and in the clastic 
systems (coli: acyl + formate (34, 35, 52); clos- 
tridial: acyl + CO. + Hz: (36, 53, 54)) must be 
viewed as alternate pathways. In the clastic re- 
action no evidence exists for an intermediate at 
the aldehyde level of oxidation; a second mecha- 
nism of DPT action, possibly with initial carbo- 
nium rather than carbanion cleavage, could be 
more readily reconciled with present data and 
concepts. An initial DPT-mediated carbonium 
ion cleavage in the reactions which ultimately 
yield a carbanion, as in acetaldehyde, acyloin, 
and acety] lipoic formation, is not eliminated, but 
seems unlikely from present data. Particularly 
suggestive of different mechanisms in the decar- 
boxylative and clastic cleavages is the limited 
exchange of CO, in the oxidative decarboxylations 
(55, 56), in contrast to the rapid exchange of 
formate and of COz + He in the clastic reactions 
(34, 57). 

Thus, Scheme 3 is suggested as an outline of a 
possible, though not obligatory, pathway of elec- 
trons and of carbon during a-keto acid oxidation. 

Decarboxylation: Thiamin Reactions. All 
known cleavages of pyruvate, and other a-keto 
acids, require thiamin, as diphosphothiamin, and 
a divalent metal of which magnesium is the most 
active. The chemical mechanism of this step, 
the active site on the cofactor, and the nature of 
the aldehyde-DPT, or aldehyde-DPT-enzyme 
compound formed, if any, are unknown. It is 
perhaps ironical, and at the same time indicative 
of the abstruseness of the problem, that DPT— 
the first cofactor known to function in keto 
acid metabolism—is now the cofactor whose 
reaction mechanism is least understood. 

Of the many alternate pathways known from 
aldehyde at the DPT level (Scheme 4), only the 
acyl-generating reduction of lipoic acid is lipoic 
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acid-dependent. Scheme 4 indicates by dotted 
lines the several recently-observed reactions 
whose route and mechanism are even less under- 
stood. 


H* +CH3CHO 


————-- ACETOIN 
CO, + 


/ 
PYRUVATE pore 
+ — 
opt* wt 






t 
é + 
s2FOICNe acetate + 2 FON), 
$2:6dI-Cl-PIP acetate + DYE pen 


ACETATE + HO 





Ac~SLIP~-SH 


Ve a 
Ac~ ACOH ALD. 


ScuEME 4. Pyruvate cleavage—thiamin reactions 


Two such examples are: the acetyl-phosphate- 
forming reaction in L. delbruckii; and the clastic, 
acetyl-phosphate-forming reactions of the coli- 
aerogenes and the anaerobic spore-forming or- 
ganisms. 

In order, the reactions indicated in Scheme 4 
are the yeast carboxylase—possibly involving 
two steps; a decarboxylation, and a cleavage of 
the DPT-aldehyde by hydrogen ion. Three other 
possible reactions of the DPT-aldehyde are, in 
order, acyloin formation, linkage to ferricyanide, 
and to chlorophenol indophenol. All three have 
been used to follow the carboxylase activity of 
the E. coli (i), Proteus (28, 29), and of the pig 
heart and pigeon breast muscle (19, 51) prepara- 
tions. Although these reactions have been con- 
sidered as purely chemical oxidations, further 
enzymes may be involved. For example, the ratio 
of the rate of ferricyanide reduction to the rate 
of dismutation decreases during the purification 
of the EZ. coli fraction A (1, 4). These reactions 
serve at best to detect the decarboxylating 
enzymes. Even for this purpose, some caution 
should be exercised, since partially-purified 
E. coli extracts connect to ferricyanide at rates 
approximating 0.001 the rate of enzymatic 
reactions, and thus may yield an erroneous i:i1- 
pression of the carboxylase content of a prepa'a- 
tion. A similar pathway, so far as acetate genera- 
tion is concerned, occurs with the particul:te 
cytochrome-mediated electron transport syst’m 
in Proteus and E. coli (30). The carrier(s) link ing 
the oxidation to the DPT-aldehyde compound 
is unknown. 

A reaction rate with ferricyanide as elect: on 
acceptor which corresponds to the dismutation 
rate has been measured in the S. faecalis aj)0- 
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enzyme system and found to be lipoie acid- 
dependent (58). Presumably in this system the 
ferricyanide reacts after the lipoic acid and 


| mediates in its reoxidation, either chemically, 


or through pyridine nucleotide and a linked 
flavoprotein; whereas in the systems discussed 
above, the linkage appears to be with the DPT- 
aldehyde compound—at a rate approximating 
only 0.001 that found in the S. faecalis system. 

The pyruvate decarboxylases of E. coli frac- 
tion A (1, 33), and of the pig heart system (38), 
seem not to link to the Proteus particles. E. coli 
does, however, possess a carboxylase precipitable 
between .48 to .6 saturated ammonium sulfate, 
which links to the bacterial particles or to the 
dyes, but not to lipoic acid. This EF. coli car- 
boxylase resembles the Proteus carboxylase. In 
contrast, E. coli fraction A couples to added lipoic 
acid but not to the Proteus particles. These ap- 
parently unrelated carboxylases may simply 
indicate that the non-linkable carboxylase frac- 
tions are deficient in an acyl-generating enzyme, 
possibly the enzyme catalyzing the reductive 
acylation of lipoic acid. Further data, and very 
probably the separation of the enzymatic steps 
will be required to clarify this point. There is 
already some indication that the enzymes for 
these four steps may be separable. 

Acyl Generation: Reductive Acylation of Lipoic 
Acid. Acetyl generation from pyruvate by lipoic- 
mediated systems has been demonstrated: in 
the complete Z. coli dismutation system with an 
accumulation as acetyl-phosphate (33); and in 
the presence of E. coli fraction A with added 
DPT and Mg, plus substrate amounts of DL-a- 
lipoie acid. In the latter system S-acetyl mono- 
mercapto lipoid acid accumulates (21)..If an 
excess of phosphotransacetylase and of inorganic 
phosphate is added to this system, the acetyl 
accumulates as acetyl-phosphate, and the lipoic 
acid as 6,8-dimercaptooctanoic acid. This re- 
duction of lipoic acid is accomplished by the 
oxidation of aldehyde to acyl (20). The reverse 
reaction, i.e., the reduction of acyl to aldehyde 
coupled with the oxidation of dimercaptooctanoic 
aci disulfide, can be demonstrated if acetalde- 
hyde is added to serve'as an acceptor for the 
aldehyde formed—presumably as a DPT- 
compound. In this case, the condensation to form 
acetoin occurs, shifting the equilibrium toward 
the reduction of acyl to aldehyde (20). 

Data indicating acetyl lipoic acid formation 
from pyruvate, Scheme 1, reactions 1 and 2, 
anil of acetyl, or acetate, and reduced lipoic acid if 
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coenzyme A, phosphotransacetylase, and phos- 
phate or arsenate is added, are shown in table 1. 


TABLE 1. Lipoic ACID REDUCTION BY PYRUVATE 
(E. COLI, FRACTION A) 














pM Formed/hr. 
Additions 

+#CO2 +AcHX +SH/2 

1. Complete 44: pan. aon 
2. -pyruvate, 50 uM 0 0 .0 
3. -lipS2, 10 uM my a 0 
4, -phosphate, 200 uM} .9 A 4 
2° -CoA, .02 uM me, Pp ol 
. -P transacet. 10 Uj} .6 4 — 
7. 4.tarsenate, 50 pM | 4.3 0.2 3.2 





Addns. 1-6 + E. coli fr. A (10 u—SA. 12). 
.2 um DPT; .3 um MgCle. (CHIN AND GUNSALUS. 
Federation Proc. 13: 191, 1954.) 


Acetoin generation according to the overall 
reaction: 


Acetyl phosphate + acetaldehyde + lipoic (SH) 
= Acetoin + lipoic 8, (2) 


can be measured by the disappearance of acethy- 
droxamic acid (acetyl-phosphate plus acetyl- 
lipoate) and by the formation of acetoin. Data 
for this reaction are shown in table 2. The rate 
is slow in comparison to the forward reaction, 
possibly due to a limiting quantity of one of the 
enzymes leading to acetoin, or to an unfavorable 
equilibrium. The reduction and incorporation of 
the acetyl carbon skeleton from acetyl-2-C™ 
phosphate into acetoin has been demonstrated 
in confirmation of the data indicated in table 2. 


TABLE 2. LIpoID ACID OXIDATION BY ACYL ~ 
(ACETOIN FORMATION—E. COLI, FRACTION A) 

















pil/Hr. 

oe CAcHX -SH ~~ +AMC 

1. Complete 8 30h 016 
2. -AcP, 5 pM = 0 205 
3. ~lip(SH)2, 5 nM oh — 007 
- =DPT, 1 pM 3 209 203 
5. -CH3CHO, 50 pM 5 30k 200 
6. =-CH3CHO, -DPT 20 205 200 
Addns. 1-5 + fr. A (10 u—SA. 12). 10 uv 
P-transacetylase; 100 uM tris buffer px 6. .1 uM 


CoA; .3 um MgCls. (CHIN AND Gunsatus. Federa- 
tion Proc. 13: 191, 1954.) 


Acetyl Transfer: Lipoic Transacetylase. The 
enzymatic acetylation of reduced lipoic acid has 
been demonstrated by linking the two acetyl 
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transfer reactions: 
Ac ~ P + CoASH = Ac ~ SCoA + iP (8) 


Ac ~ SCoA + lip(SH): 


= Ac-S-lip-SH + CoASH (4) 


catalyzed respectively by phosphotransacetylase 
and lipoic transacetylase to give the over-all 
reaction: 


Ac ~ P + lip(SH.) = Ac-S-lipSH + iP (6) 


In the presence of 0.1 micromole coenzyme A, 
reaction 4 can be followed by measuring heat- 
stable hydroxamic acid formation, using the 
method of Stadtman (44), and by the disappear- 
ance of mercapto groups, using the ferricyanide 
method of Hager (59). With synthetic p1- 
mercaptooctanoic acid as substrate in the 
presence of excess acetyl-phosphate and enzyme, 
¥% mole of thioester is formed per mole of sub- 
strate, and an equivalent amount of mercapto 
group disappears. This observation indicates 
the specificity of lipoic transacetylase for one 
isomer, presumably the dextrorotatory naturally- 
uccurring isomer, and for either the primary or 
the secondary mercapto group. The position of 
the acetyl has not as yet been determined. Other 
thiol transacetylases from Clostridium kluyverti 
have been studied by Stadtman (60), who finds 
B-mercapto ethanol a preferred acceptor to re- 
duced lipoic acid. In contrast to Stadtman’s 
observations, the E. coli fraction A, which con- 
tains lipoic transacetylase, is at least twice 
as active with the dimercaptooctanoic acid as 
with the 6-mercapto ethanol. These data may 
possibly indicate that the lipoic transacetylase is 
specific for a secondary mercapto group, whereas 
Stadtman’s enzymes are specific for, or more 
reactive with, primary mercapto groups. Whether 
the acetylation of 8-mercapto ethanol by prepara- 
tions containing lipoic transacetylase indicates 
a mixture of enzymes or a partial lack of speci- 
ficity is still to be determined. The isolation and 
characterization of the naturally-occurring acetyl 
mercaptooctanoic acid, now in progress, is antici- 
pated to clarify the energy state of these thio- 
esters, facilitate the study of thiol transacylases, 
and the exploration of possible direct acyl transfer 
reactions from lipoic acid. 

Oxidative Reactions: Lipoic Dehydrogenase 
and Reductive Acylation. The oxidation reduc- 
tion phases of lipoic acid function have been 
explored in the E£. coli pyruvate system and two 
reactions measured: /) the couple to the acyl- 
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aldehyde system discussed above, and 2) a 
nucleotide-linked lipoic dehydrogenase (5). 
The latter can be measured conveniently by 
linking the oxidation of dimercaptooctanoic to 
lactic dehydrogenase in the presence of pyruvate 
and catalytic amounts of DPN, and following 
the disappearance of mercapto groups according 


to the following reactions: 
lip(SH). + DPN*+ = lip 82+ DPNH 66) 
DPNH + pyruvate = DPN?* + lactate (7) 


to give the over-all reaction: 


lip (SH): + pyruvate = lip 8S: + lactate (8) 


The lipoic dehydrogenase enzyme concentrates 
in E. coli fraction B. At all levels of purification 
so far studied, from specific activity 5 in crude 
extracts to 700 in the most purified B fraction 
so far obtained, it shows approximately 1.8 
times the reaction rate measured by pyruvate 
dismutation, at the same pH, as reported else- 
where (ref. 25, table 2). 

It should especially be recognized that for the 
dismutation reaction fraction A contains the 
necessary lipoic acid to act both as oxidant for 
the ‘carbanion’ arising from pyruvate and as 
reductant for DPN; whereas, in the _lipoic 
dehydrogenase assay substrate amounts of 
dimercaptooctanoic are added. The disparity in 
rates—that is, twice the reaction rate in the latter 
assay—may arise from the greater substrate 
concentration. The lipoic dehydrogenase does not 
show substrate specificity for the p and L isomers 
of dimercaptooctanoic acid (25). Lipoic dehy- 
drogenase activity can also be followed, and 
its reversibility demonstrated, by measuring 
DPNH oxidation or DPN reduction spectro- 
photometrically. Such data indicate a potential 
more negative at pH 7 for the lipoic-S.-lipoic- 
SH, than for the DPN-DPNH system, but no 
precise value has yet been recorded. Reed sti\‘¢s 
that the E’) for LTPP prepared by chemi«al 
synthesis may be as low as —.42 volt at pti 7 
(32). Confirmation of these values must av :ut 
publication of the data and the availability of 
the purified substrate. 

The mechanism of the reaction of bound or 
added free lipoie acid in both the reduc‘ :ve 
acylation and in the reoxidation is unel ar, 
especially in view of the seemingly small «|is- 
sociation of lipoic acid from the enzyme. T!.re 
may be an exchange of free and bound lij ic 
acids during the reaction or a coupling betw et 
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the enzyme-bound and the free lipoic acid. Fur- 
ther study will be required to resolve this prob- 
len, as well as a similar problem presented by 
Reed’s report of the reactions of added LTPP 
(32, 61) in the EZ. coli mutant system. The lipoic 
dehydrogenase reaction may constitute a model 
system with lipoic acid acting as a soluble sub- 
strate rather than the oxidation-reduction couple 
of an enzyme-bound carrier. 


SUMMARY 


Lipoic acid has been shown by single-step 
reactions, employing substrate amounts of syn- 
thetic DL-a@-lipoic acid and of pL-6,8-dimercap- 
tooctanoic acid, to undergo a reduction with 
acylation, acyl transfer reaction, and a dehydro- 
genase, or oxidative reaction. All of these reac- 
tions have been shown to be reversible, although 
the equilibrium constants are not as yet avail- 
able. All three reaction types are assumed, on the 
basis of the data presented, to operate in the 
oxidative decarboxylations of a-keto acids in 
bacterial and animal tissue systems. The avail- 
able data indicate four distinct steps in the oxida- 
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tion of keto acids involving, in turn, thiamin as 
the initial aldehyde acceptor and decarboxylating 
coenzyme, lipoic acid as intermediate acyl and 
electron acceptor, and coenzyme A and DPN as 
the ultimate acyl and electron acceptors, re- 
spectively, to regenerate the oxidized a-lipoic 
acid. 

The reductive acylation of added synthetic 
lipoic acid by the EZ. coli enzyme, which contains 
only slightly dissociable lipoic acid which fulfills 
this catalytic function, presents problems of 
mechanism and of enzyme specificity which are 
not resolvable with present knowedge. In these 
studies the enzymes for the decarboxylative and 
reductive acylation steps have not been sepa- 
rated. The experiments, therefore, throw no 
light on the suggested obligatory linkage of these 
steps. Cofactors for these two steps have, how- 
ever, been separated by dialysis and the reaction 
system reconstituted by their addition to the 
enzyme preparations. 


It is a pleasure to acknowledge the aid of Dr. C. 
H. Chin in discussions and in the assembly of this 
manuscript. 
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ENZYMATIC SYNTHESIS OF A LIPOIC ACID COENZYME 


Lester J. REED AND Betty G. DEeBusk 


From the Biochemical Institute and the Department of Chemistry, University of Texas, and 
Clayton Foundation for Research, Austin, Texas 


i ISOLATION, determination of structure and 
synthesis of lipoic acid, as well as the biological 
systems in which it has been demonstrated 
to possess catalytic activity have been reviewed 
previously (1-3). The present discussion will 
be concerned primarily with the chemical na- 
ture and enzymatic synthesis of a coenzyme form 
of lipoie acid. 


MULTIPLE FORMS OF LIPOIC ACID 


Two forms of lipoic acid have been isolated 
and characterized: a) a-lipoic acid, the cyclic 
disulfide derived from 6,8-dimercaptooctanoic 
acid (4, 5) and 6) Protogen B (6-lipoie acid) 
which is apparently an oxidation product (a 
sulfoxide) of a-lipoic acid (6, 7). The existence 
of additional forms of lipoic acid in cellular ex- 
tracts has been demonstrated by paper chroma- 
tography and by counter-current distribution 
analysis. Thus, Reed and DeBusk reported (8) 
the presence of five chromatographically dis- 
tinct forms of lipoic acid in commercial yeast 
and liver extracts (fig. 1, bioautograph A). Two 
of these forms appeared to be identical with a- 
and B-lipoie acids, respectively. Gunsalus, Strug- 
lia and O’Kane (9) detected multiple forms of 
lipoie acid, including a ‘water soluble complex,’ 
on the basis of differences in partition coeffi- 
cients between an organic phase and a buffered 
aqueous phase. 

It was suggested (7) that the uncharacterized 
forms of lipoic acid might be mixed disulfides 
of a-lipoie acid and naturally occurring thiols, 
since mixed disulfides of lipoie acid and several 
monothiols were readily prepared chemically. 
The possibility was also considered (10) that 
one or more of the uncharacterized forms of 
lipcic acid is related structurally to a coenzyme 
fori of this biocatalyst. This latter possibility 
could not be tested at that time since the assay 
sysiems employed, i.e., activation of pyruvate 
oxi lation by resting cell suspensions of lipoic 
aci|-deficient Streptococcus faecalis (11) and 
sti: ulation of growth rate of Streptococcus lactis 
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on an acetate-free medium (8), did not dis- 
tinguish between the multiple forms of lipoic 
acid. Accordingly, Reed and DeBusk purposely 
sought an organism which would not respond to 
a- or B-lipoic acid, but which would require 
for growth one of the uncharacterized forms of 
lipoic acid. As reported previously (10) such an 
organism was isolated from an irradiated culture 
of Escherichia coli (strain B). This E. coli mutant 
grew in minimal medium (salts-glucose) supple- 
mented with microgram quantities of yeast ex- 
tract. The growth-promoting effect of yeast 





c-Lipoic Acid 


SOLVENT SYSTEM 
Butanol-Water 
TEST ORGANISMS 

A: §.Lactis 
B: E.Coli mutant 





B-Lipoic Acid 


B 

















Fig. 1. Bioautographs of Difco veast extract 
and of Reticulogen. R¢ values of the active prin- 
ciples are given within the zone areas. 


extract is due, apparently, to one of the uncharac- 
terized forms of lipoic acid, as revealed with 
bioautographs! (fig. 1, bioautograph B). A study 
of the metabolism of the mutant revealed that 
this form of lipoic acid is required for the oxida- 
tion of pyruvate and a-ketoglutarate. These 
results suggested that the mutant cannot con- 
vert lipoic acid to a functional form which it 
requires for oxidation of a-keto acids. 


1 When yeast extract is chromatographed on 
paper with 2,6-lutidine-water (65:35) as the sol- 
vent system, this form of lipoic acid migrates to 
a position corresponding to R¢ 0.52 (10). 
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LIPOTHIAMIDE: A FUNCTIONAL FORM OF 
LIPOIC ACID AND THIAMINE 


Biological and chemical evidence has been 
obtained which indicates that this nutritionally 
functional form of lipoic acid is a complex of 
lipoic acid and thiamine. It has been tentatively 
assigned a structure (fig. 2) in which the car- 
boxy] group of lipoic acid is joined to the 6-amino 
pyrimidyl group of thiamine through an amide 
linkage, and has been given the name ‘lipothiam- 
ide’ (12). The evidence for this proposed struc- 
ture may be summarized as follows: 

1) In a culture medium containing thiamine, 
but deficient in acetate and lipoic acid, S. lactis 
responds to five forms of lipoic acid present in 
commercial yeast and liver extracts (fig. 1, 


N 0 s—s 
\ H i 
HCC” “¢—N—C—(CHs)q~ CH Phe 
| yous CH 
—CHo—-N 
NO Nee 
. et i 
CH; CH2-CH,-OH 


Fia. 2. Proposed structure of biologically active 
conjugate of lipoic acid and thiamine. 


bioautograph A). If thiamine also is excluded 
from the medium S. lactis responds to only one 
of these forms of lipoic acid (fig. 1, bioautograph 
B); i.., the same form which is required for 
growth of the £. coli mutant. Thus, this lipoic 
acid complex satisfies the requirement of S. 
lactis for both lipoic acid and thiamine on an 
acetate-free medium. 

2) Whereas the E. coli mutant did not respond 
to thiamine and lipoic acid, either singly or as a 
mixture, maximum growth was observed when 
the mutant was supplied with a supplement 
obtained by incubating a mixture of thiamine 
and lipoic acid with washed cells of either S. 
lactis, wild type E. coli (strain B) or S. faecalis 
and then removing the cells by centrifugation. 
The supernatant solutions thus obtained con- 
tained two chromatographically distinct sub- 
stances which promoted growth (bioautographs) 
of the mutant (and of S. lactis in a culture me- 
dium deficient in acetate, thiamine and lipoic 
acid). One of these biosynthetic substances? 
was chromatographically identical with the 
lipoic acid complex in yeast and liver extracts 
which promoted growth of the mutant. 


2The other active principle is apparently a 
monophosphate ester of the former. 
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TABLE 1. GROWTH-PROMOTING ACTIVITY OF SYN- 
THETIC PREPARATIONS: E. COLI MUTANT (12) 


pugm/ml for 
Maximal 
Growth 


Reactants 


Lipoic acid + thiamine 7. 

Lipoyl chloride + thiamine 2.5 X 10-* 

Lipoyl chloride + 2-methyl-5- 5 
ethoxymethy]-6-aminopyrimi- 
dine 

Lipoyl chloride + thiamine-P 1.0 X 10 

Lipoyl chloride + thiamine-PP 2.5 X 107 


8) This biosynthetic principle gave a negative 
thiochrome test,’ a positive azo-test® and a posi- 
tive disulfide test on paper chromatograms at 
the position corresponding in R; value with the 
zone of growth revealed by the bioautograph. 
These results suggested that the primary amino 
group in the pyrimidine moiety of thiamine was 
substituted. 

4) Synthetic preparations which were active 
in catalytic amounts for growth of the mutant 
were obtained by condensing lipoic acid or its 
acid chloride (crude) a) with thiamine, 6) with 
2 - methyl - 5 - ethoxymethyl - 6 - aminopyrimi- 
dine, corresponding to the pyrimidine moiety 
of thiamine, c) with thiamine monophosphate 
and d) with thiamine pyrophosphate, respec- 
tively (table 1). Of particular significance is the 
fact that a biologically active principle was pro- 
duced by chemical interaction of lipoyl chloride 
and 2 - methyl - 5 - ethoxymethyl - 6 - amino- 
pyrimidine. This result suggests that interaction 
of lipoic acid (or its acid chloride) and the pyrimi- 
dine moiety of thiamine (or its mono- or pyro- 
phosphate) is necessary for biological activity. 
Condensation of an acid or an acid chloride with 
the primary amino group present in the 6-posi- 
tion of the pyrimidine moiety would be expected 
to produce an amide. 

Unequivocal proof of the structure of the 
biologically active conjugate of lipoic acid «nd 
thiamine must await its preparation in pure 
form. In the meantime we have extended tlicse 
studies with whole cells to cell-free extracts, .nd 
purified enzyme preparations thereof, in oider 
to gain further understanding of the natur of 
the coenzyme form of lipoic acid and its <ole 
in a-keto acid oxidation. 


’ For an interpretation of the structural {ca- 
tures of thiamine required for positive tests see 
(13). 
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L!POTHIAMIDE PYROPHOSPHATE: COENZYME OF 
LIPOIC ACID 


Our studies with intact EZ. coli mutant cells 
suggested that this organism lacks the ability to 
conjugate lipoic acid and the pyrimidine moiety 
of thiamine. Since cells which had been grown 
in synthetic medium oxidized pyruvate and 
a-ketoglutarate when supplied lipothiamide,‘ 
but not a mixture of thiamine and lipoic acid 
(table 2), it appeared likely that these cells con- 


TABLE 2. LIPOTHIAMIDE DEPENDENCE FOR PYRU- 
VATE AND a-KETOGLUTARATE OXIDATION BY 
CELL SUSPENSIONS OF E. COLI MUTANT (12) 


Additions Qo2 
Pyruvate 10 
Pyruvate + LT 195 
Pyruvate + LA + thiamine 12 
a-Ketoglutarate 2 
a-Ketoglutarate + LT 120 
a-Ketoglutarate + LA + thiamine 2 


TaBLE 3. LTPP DEPENDENCE FOR PYRUVATE DIS- 
MUTATION BY CELL-FREE EXTRACT OF E. COLI 
MUTANT (14) 

















uM Products in 90 min. 

Additions* Acetyl 

COz phos- | Lactate 

phate 
None 0.3 0.2 0.3 
LTPP 3.4 3.0 3.3 
Extract of dried yeast 3.1 2.3 2.7 
LT 0.4 0.3 0.3 
LTP 0.6 0.5 0.6 
TPP 0.3 0.2 0.2 
LA + TPP 0.3 0.2 0.3 














*Each system contained in addition to the 
components listed, Z. coli mutant extract, pyru- 
vate, phosphate buffer, pH 6.0, L-cysteine, Mg*t* 
and Mn**, CoA, DPN, lactic dehydrogenase and 
phosphotransacetylase. Gas phase, nitrogen; tem- 
perature, 25°. 


tained pyruvic and a-ketoglutaric dehydrogen- 
ases, but were deficient in the lipoic acid coen- 
zyme. With cell-free extracts from such cells 
we found (14) that the dismutation of pyruvate 
(reaction 1 ) 


(1) 2 Pyruvate + phosphate 
— acetyl phosphate + CO: + lactate 





‘The following abbreviations will be used in 
this paper: LA, lipoie acid; LT, lipothiamide; 
LTP, lipothiamide monophosphate; LTPP, lipo- 
thiamide pyrophosphate; TPP, thiamine pyro- 
phosphate. 
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occurred only after adding to the system either 
a) a synthetic preparation obtained by interac- 
tion of lipoyl chloride and TPP or }) a hot- 
water extract of acetone-dried baker’s yeast® 
(table 3). Synthetic preparations containing 
lipothiamide or its monophosphate were inac- 
tive, as were TPP or a mixture of lipoic acid and 
TPP. We designated the active principle in the 
synthetic preparation ‘lipothiamide pyrophos- 
phate’ (LTPP) and assumed that this substance, 
or a structurally-related substance, is present 
in hot-water extracts of dried yeast. 

These findings pointed to LTPP as the actual 
coenzyme form of lipoic acid for oxidative de- 
carboxylation of pyruvate and a-ketoglutarate 
by enzymes from the E. coli mutant. 


LIPOIC ACID CONJUGASE: COENZYME SYNTHESIS 
BY E. COLI FRACTION B 


Korkes et al. had reported previously (15) that 
pyruvate dismutation (reaction 1) by extracts 
of a wild-type strain (4157) of EZ. coli is depend- 
ent on two enzyme fractions, referred to as A 
(0.0-0.45 ammonium sulfate saturation) and 
B (0.6-0.7 ammonium sulfate saturation). In 
addition, lactic dehydrogenase, phosphotrans- 
acetylase, orthophosphate and catalytic amounts 
of TPP, CoA and DPN were required. Since 
lactic dehydrogenase and phosphotransacetylase 
are known to catalyze reactions 2 and 3, respec- 
tively, 


(2) DPNH + pyruvate — lactate + DPNt+ 


(3) Acetyl CoA + orthophosphate 
— acetyl phosphate + CoA 


it was concluded that enzyme fractions A and B, 
together with TPP, catalyze reaction 4 


(4) Pyruvate + CoA + DPN* 
— acetyl CoA + DPNH + CO, + Ht. 


It appeared to us that a comparison of A and 
B fractions from both the wild-type strain (4157) 
and the mutant would furnish additional infor- 
mation as to the genetic block in the mutant as 
well as to the specific function of enzyme frac- 
tions A and B. Accordingly, the two organisms 
were grown on synthetic media (free of lipoic 


5 Similar requirements were demonstrated for 
oxidation of a-ketoglutarate by the cell-free ex- 
tracts, as measured by succinylation of sulfanil- 
amide (14). 
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TABLE 4. PYRUVATE DISMUTATION WITH ENZYME 
FRACTIONS FROM WILD AND MUTANT STRAINS 
OF E. COLI GROWN ON SYNTHETIC MEDIA (17) 




















Components* | ue png 
Fract. A | Fract. B | Cofactors | COz | Lactate 
| 

Aws | TPP 0 0.2 
Bin Bug See 3.6 3.7 
Aes | LTPP 4.7 4.7 
Avs | TPP + LA 0 0.2 
Aws (Byws + TPP) inc. and A 3.5 3.4 
Ave Ve | remns Oe |e is! og 0.1 0.3 
A. Bu 1 EPP ee | 0.1 
Ain B.. | TPP 3.6 3.5 
An | LTPP | 4.7 4.8 
Am (Bws + TPP) ine. and A | 3.5 3.4 





* Complete system as described in table 3. 


acid and thiamine or conjugates thereof)® and 
fractionated according to the directions of 
Korkes et al. (15). 

Subsequently, it was found that the enzy- 
matic behavior of the wild type depended upon 
the cultural conditions used and that an enriched 
medium’ gave organisms whose enzymatic capac- 
ities were more limited than those grown on the 
synthetic medium. Consequently, it will be 
necessary to report on the behavior of the en- 
zyme fractions A and B from the mutant (An 
and B,,), wild-type cultured on synthetic me- 
dium (A,. and B,,), and the wild-type grown 
on the enriched medium (Ay. and Bye). First 
let us compare the enzymatic capacities of the 
fractions from the mutant and wild strain cul- 
tured on the synthetic medium. 

We observed (17), in agreement with the re- 
sults of Korkes et al., that two enzyme fractions 
from the wild strain and, in addition, TPP, were 
required for pyruvate dismutation (table 4). 
The significant observation was then made that 
enzyme fraction B,, and the cofactor TPP could 
be replaced by a synthetic preparation of LTPP. 
A mixture of lipoic acid and TPP was inactive. 

Enzyme fraction A,, was similar to enzyme 
fraction Ay, in that both fractions could be 
activated by either a) enzyme fraction Byws 
plus the cofactor TPP, or 6) synthetic LTPP. 


6 EF. coli (4157) was grown in stationary culture 
(15 hr., 37°) on a medium containing salts, glucose 
and acid-hydrolyzed casein (10). This medium was 
supplemented with vitamins (except thiamine) 
and purines and pyrimidines (16) to increase the 
cell yield of the mutant. 

7 Tryptone, 1%; yeast extract, 0.1%; glucose, 
1% and K.HPO,, 0.5%. 
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Enzyme fraction B,, was inactive with either of 
the A fractions and therefore lacked an enzy. 
matic capacity possessed by fraction Bys. 

These results suggested that enzyme fraction 
By. was involved in the synthesis of LTPP, 
which, in conjunction with either of the A frac- 
tions, catalyzed reaction 4. In support of this 
hypothesis, it was observed that when fraction 
Bws alone was incubated with TPP, followed by 
heat denaturation of protein, a solution was 
obtained which activated both fractions A,, 
and A,. Heating fraction By; prior to its con- 
tact with TPP resulted in an incubation mixture 
with no coenzyme activity. 

On the basis of these results, it was suggested Fie 
that enzyme fraction By, contains an enzyme 
(designated ‘lipoic acid conjugase’) and a ‘bound’ 


tive | 





form of lipoic acid, from which LTPP was pro-§ Jeriy 
duced when fraction By, was incubated with® 44 , 
TPP. Apparently, the EZ. coli mutant does not lide 
contain the conjugase. The loss of this enzyme sniash 
appears to be the critical change resulting from. 
mutation of the parent strain (strain B) of E£. lipotl 
coli. This interpretation is consistent with the boaw 
results obtained with whole cells of the mutant.) /™ 
It explains the growth requirement of the mutant ff "5 | 
for a conjugate of lipoic acid and thiamine and forms 
suggests a function for enzyme fraction B. acids 
of fre 
DETECTION AND PROPERTIES OF activi 
‘ACTIVE LIPOIC ACID’ graph 
In view of the structure we have proposed for active 
the lipoic acid coenzyme, its production by in-§ sessec 
cubation of enzyme fraction By. with TPP@ repla 
would involve the biological formation of an§j serva; 
amide linkage. Since an exogenous energy 'e-§ preser 
quirement cannot be shown for this enzymic] octoy 
synthesis, the most logical assumption is that® pody 
enzyme fraction By, contains an ‘active lipoic Ad 
acid,’ i.e., a form of lipoic acid which can satisfy ae 
the energy requirement for amide bond for:ma- with; 
a a" : ‘ ; grown 
Preliminary evidence supporting this assu!ip- 
tion has been obtained by bioautographic ex- - 
amination of hot-water extracts of enzyme SO” 
fraction Bys, before and after this enzyme !:ac- disimu 
tion has been incubated with TPP. Bioautogr: phs tions ; 
of a hot-water extract of enzyme fraction }.:§ ™°'e, 
reveal a form of lipoic acid (fig. 3, bioautogrph § Tepiac 
B)* which is not a- or B-lipoie acid, nor a conju-f that a 
gate of lipoic acid and thiamine or thianineg tainin, 
—_—_—— not in 
® One of the uncharacterized forms of lipoic :cidff thetic 


in yeast extract migrates to this same posit'on, B 
i.e., between a- and B-lipoic acids (8). - 
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Fia. 3. Bioautographic characterization of ‘ac- 
tive lipoie acid.’ 


derivatives. This uncharacterized form of lipoic 
acid does not appear on bioautographs of a mix- 
ture of fraction By, and TPP, which has been 
incubated and heated, but lipothiamide and 
lipothiamide pyrophosphate are present (fig. 3, 
bioautograph C). 

In view of the well-established role of thiol es- 
ters of CoA as intermediates in the enzymatic 
formation of certain amides from carboxylic 
acids and amines, we tested hot-water extracts 
of fraction By. for pantothenic acid-replacing 
activity with S. lactis. By means of bioauto- 
graphs we were able to demonstrate that the 
active principle in the hot-water extracts pos- 
sessed both lipoic acid and pantothenic acid- 
replacing activity for this organism. This ob- 
servation suggests that the ‘active lipoic acid’ 
present in enzyme fraction Bys, might be a thiol 
ester of lipoie acid and CoA or a degradation 
product of CoA. 

Additional evidence that enzyme fraction Bys 
contains ‘active lipoic acid’ stems from studies 
with fraction Bye obtained from EF. coli (4157) 
grown on an enriched medium. As noted with 
analogous fractions obtained from this organism 
grown on a synthetic medium (table 4), pyruvate 
dismutation is dependent on two enzyme frac- 
tions and the cofactor TPP (table 5A). Further- 
more, enzyme fraction By. and TPP could be 
replaced by synthetic LTPP. It is to be noted 
that addition of fraction By. to the system con- 
taining fraction Awe and synthetic LTPP does 
noi increase the dismutation rate; i.e., the syn- 


thetie LTPP completely replaces enzyme fraction 
B,. 
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TABLE 5. PYRUVATE DISMUTATION WITH ENZYME 
FRACTIONS FROM WILD STRAIN OF E. COLI 
GROWN ON AN ENRICHED MEDIUM 


A. Replacement of Enzyme Fraction B and Cofactor 
TPP with LTPP 


Components* um CO./ 
Fract. A Fract. B  Cofactors hr. 
Bwe TPP 0 
Awe TPP 0.2 
5 ae Bwe 0.2 
Axe Bue EPP 5.2 
Awe LTPP 5.0 
Rive Bue LTPP 5.0 


* Present at following levels: Ave, 2.0 mg pro- 
tein (specific activity, ref. 15, 55); Bye, 0.6 mg pro- 
tein (specific activity 192); TPP, 0.2 um; LTPP, 
ly of synthetic preparation. In addition to the 
components listed, each system contained the fol- 
lowing supplements: potassium phosphate buffer, 
pH 6.0, 100 uM; potassium pyruvate, 50 uM; L-cys- 
teine, 20 um; MgCle, 10 um; CoA, 0.03 um; DPN, 
0.046 um; lactic dehydrogenase, ref. 18, 4 u; phos- 
photransacetylase, ref. 19, 10 vu. Final volume, 
3.2 ml.; gas, nitrogen; incubation, 60 min. at 25°. 


B. LTPP Synthesis in the Dismutation System 


Incubation Mixture* uM CO,/ 
hr. 
Bus + TPP 4.7 
Bee + TPP 0.2 
Bye + TPP + LA 0.35 
Bwe + TPP + Boiled By 4.9 
Bwe + TPP + Awe 0.35 
Complete dismutation systemt 5.0 
Complete dismutation system— Ave 0.4 


Mixtures listed above (final vol., 1.0 ml) were 
incubated 30 min. at 25° and pH 7.0. pH adjusted 
to 6, boiled 2 min., and the supernatant solutions 
added to enzyme fraction Awe plus supplements 
(table 5A). 

* Bys, 0.6 mg protein (specific activity, 203); 
LA, 0.2 um. Amounts of other components as in 
table 5A. 

t Awe + Bue + TPP + supplements (table 5A). 


Incubation of fraction By. with TPP did not 
produce coenzyme, in contrast to the results 
with enzyme fraction B,, (table 5B). As ex- 
pected, neither did the addition of free lipoic 
acid to the incubation mixture (B,. + TPP) 
result in coenzyme production. However, when 
a hot-water extract of fraction By, was incu- 
bated with fraction B,. and TPP, lipoic coen- 
zyme was produced. These results indicate that 
enzyme fractions By. and By, are similar in 
that they both contain lipoic conjugase, but 
differ in that fraction B.. (from the organism 
grown on the enriched medium) does not con- 
tain ‘active lipoic acid.’ 
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COENZYME SYNTHESIS WITH E. COLI 
FRACTION A SERVING AS THE 
LIPOIC ACID DONOR 


‘Active lipoic acid’ also is not present in enzyme 
fraction Awe, as shown (table 5B, line 5). Since 
pyruvate dismutation occurs in the presence 
of enzyme fractions Awe and By, the cofactor 
TPP, and the other components of the complete 
pyruvate dismutation system (phosphotrans- 
acetylase, lactic dehydrogenase, CoA, DPN, 
cysteine and orthophosphate), one can assume 
that synthesis of LTPP occurs in the complete 
system. That such is the case is indicated by 
the fact that when the complete system, includ- 
ing pyruvate, is incubated and then boiled to 
denature protein, the supernatant solution can 
activate enzyme fraction Aw. (fraction Bwe 
absent) (table 5B, line 6). Omission of enzyme 
fraction Ay. from the complete system results 
in an incubation mixture which contains little 
if any LTPP. This observation, in conjunction 
with data presented below, suggests that enzyme 
fraction Awe serves the dual role of furnishing a) 
the pyruvic dehydrogenase and 6) the minute 
amount of lipoic acid which, in a process in- 
volving enzyme fraction Bye, is gradually acti- 
vated and then condensed with TPP to form 
LTPP. 

In support of this hypothesis is the finding 
that when two of the essential components for 
LTPP synthesis, ie. enzyme fraction By. and 
TPP, are mixed at zero time with enzyme 
fraction Ay. and the other components of the 
complete pyruvate dismutation system, there is 
a lag period of approximately 15 minutes before 
maximum dismutation rate is attained (fig. 4, 
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Fig. 4. Initial rates of pyruvate dismutation. 
Awe, 4.0 mg protein; Bye, 1.2 mg protein; Bys, 1.2 
mg protein; TPP, 0.2 um. Each system contained 
supplements (except pyruvate) as in table 5A. 
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curve 1). This lag period is eliminated when en- 
zyme fraction By. and TPP are replaced by 
either a synthetic (curve 2) or biosynthetic (curve 
3) preparation of LTPP. It appears that during 
the 15-minute lag period, sufficient LTPP is 
synthesized to saturate the pyruvic dehydrogen- 
ase present in enzyme fraction Awe. There is a 
significant synthesis of LTPP within the first 
5-minute period as reflected by the fact that the 
rate of pyruvate dismutation at 5 minutes is 
almost 14 the maximum rate observed. Pre- 
incubation of enzyme fractions Ay. and By, 
and the cofactor TPP with the remaining com- 
ponents of the dismutation system, other than 
pyruvate, significantly decreases the lag period 
(curve 4). 

An explanation of how LTPP synthesis occurs 
in the complete system is in order. It will be shown 
below that only a minute amount of lipoic 
acid, 0.007 y or less per ml, must be added in the 
form of its coenzyme to produce half-maximal 
rate of pyruvate dismutation with enzyme frac- 
tion Awe. Now, this amount of lipoic acid is less 
than that which is bound to enzyme fraction 
Awe (0.3 y/mg of protein). Hence, it would ap- 
pear that enzyme fraction Aw. furnishes the 
lipoic acid for LTPP synthesis by the complete 
system. However, this lipoic acid must be ac- 
tivated and condensed with TPP to form LTPP. 
As reported below, this process requires lipoic 
conjugase, ATP and CoA. Lipoic conjugase (in 
enzyme fraction By.) and CoA are present in the 
complete system. It is conceivable that sufficient 
ATP is present as an impurity in the complete 
system to form a minute amount of LTPP which, 
in turn, catalyzes pyruvate dismutation. The dis- 
mutation process may then regenerate ATP and 
thereby enable more LTPP to be produced. 


LTPP REQUIREMENT FOR Q-KETOBUTYRATE DiIS- 
MUTATION BY ENZYME FRACTIONS FROM 
LIPOIC ACID-DEFICIENT 8S. FAECALIS 


Our interpretation that the lag period in the 
dismutation rate observed in our system is «ue 
to the fact that synthesis of LTPP must precede 
pyruvate dismutation may explain the obser:- 
tion of Gunsalus (2) that there is a lag period of 
15-20 minutes before maximum rate of pyruv:'te 
oxidation is observed when lipoic acid is added 
to resting cell suspensions or dried-cell prepa’a- 
tions of lipoic acid-deficient S. faecalis. That 's, 
the lag period in the latter case may also be a 
reflection of the conversion of lipoic acid to 'ts 
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Ta BLE 6. a-KETO ACID DISMUTATION WITH ENZYME 
FRACTIONS FROM LIPOIC ACID-DEFICIENT 
8. FAECALIS 


A. Activation of Fraction A by LTPP 


uM CO,/ 
hr. 


Components* 


Bus + TPP 
(By. + TPP) ine. and A 
Bwe + TPP 


B. Presence of Lipoic Conjugase in Fraction B 


Components* 


* Present at following levels: A,:, 4.0 mg pro- 
tein (specific activity, 29); Bsr, 0.8 mg protein 
(specific activity, 120); Am, 0.1 mg protein (spe- 
cific activity, 1150). Amounts of other components 
as in table 5A. Each system contained supple- 
ments as in table 5A except that in table 6A, 
a-ketobutyrate, 50 uM, used as substrate and lac- 
tic dehydrogenase and phosphotransacetylase 
omitted. 


coenzyme form. It should be recalled that S. 
faecalis cells cannot synthesize lipoic acid, and 
hence, cells harvested from a lipoic acid-deficient 
medium do not oxidize or dismute pyruvate or 
a-ketobutyrate unless lipoic acid is added to the 
system (2). 

It appeared that enzyme preparations from 
these lipoic acid-deficient cells would be ad- 
mirably suited to confirm our results with wild- 
type E. coli and the E. coli mutant. We frac- 
tionated cell-free extracts of the lipoic-deficient 
cells according to the procedure® of Dolin and 
Gunsalus (2) to obtain two enzyme fractions, 
designated A,¢ and Bs. It was observed that 
enzyme fraction A. catalyzed dismutation of a- 
ketobutyrate!® when supplied orthophosphate, 
cysteine, CoA, DPN and the lipoic acid coenzyme 
(table 6A). Just as was the case with the A frac- 
tions from EF. coli (enzyme fractions Aws, Awe 
and Am) so with Ax, the lipoic acid coenzyme 
could be supplied in the form of either a) a 

* Our cells were ruptured by grinding with alu- 
mina, 

° Use of a-ketobutyrate as substrate instead of 
p) ruvate is preferable with the S. faecalis system 
since, as pointed out by Doliax and Gunsalus (2), 
with pyruvate, there is a concomitant formation 
of acetoin and COs, whereas with a-ketobutyrate, 
no acyloin is formed. 
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synthetic preparation, b) enzyme fraction By, + 
TPP or c) a boiled incubation mixture of fraction 
B,, and TPP. Furthermore, enzyme fraction 
Byws could not be replaced with fraction Bwe. 
This result is consistent with our previous sugges- 
tion that enzyme fraction B,., but not fraction 
Bwe, contains ‘active lipoic acid.’ Hence, only 
the combination of fraction B,, and TPP is 
capable of furnishing the LTPP required by the 
lipoic-deficient A fraction of S. faecalis. 

That the B fraction from S. faecalis (fraction 
B,:) contains lipoic conjugase is indicated by 
the fact that this enzyme fraction can replace 
enzyme fractions By. and Bys in the pyruvate 
dismutation systems from wild-type E. coli and 
the E. coli mutant (table 6B). Since fraction 
Bsr is lipoic-free, these results also indicate that 
the A fractions from EF. coli (Aws, Awe and Am) 
are furnishing the lipoic acid for LTPP synthesis, 
a deduction which is confirmed by lipoiec acid 
analysis (11) of acid hydrolysates of these frac- 
tions. 


REQUIREMENTS FOR SYNTHESIS OF LIPOIC ACID 
COENZYME BY LIPOIC ACID CONJUGASE 


As a result of the information gained from 
these studies with enzyme fractions A and B 
from EF. coli and from lipoic acid-deficient S. 
faecalis, the stage was set to determine the 
specific requirements for synthesis of the lipoic 
acid coenzyme from lipoic acid by the conjugase 
present in, the B fractions. We were able to 
demonstrate that synthesis of the coenzyme 
occurs in the presence of five components— 
lipoic conjugase, lipoic acid, TPP, ATP and CoA 


TABLE 7. REQUIREMENTS FOR COENZYME 
SYNTHESIS BY LIPOIC CONJUGASE 


uM CO2/ 
hr. 
6.33 
1.02 
0.78 
0.62 
0.91 
2.48 
0.35 


Components above + 10 um HS in 1 ml 0.1N 
tris buffer, pH 8.0, incubated 60 min. at 37°. pH 
adjusted to 5-6, boiled 30 sec., and 0.005 ml of 
each assayed in dismutation system with enzyme 
fraction Awe (2.7 mg protein) and supplements as 
in table 5A. 

* um COs released was unchanged when 0.2 um 
TPP added to dismutation system in addition to 
0.005 ml of this incubation mixture. 


Components 


Complete system 

No ATP (10 uM) 

No CoA (0.22 um) 

No DL-lipoic acid (4 uM) 

No TPP (4 um)* 

No MgCl, (30 um) 

No enzyme fraction Bye (450 y) 
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Fig. 5. LTPP saturation curve for pyruvate dis- 
mutation system. Enzyme fraction Awe, 2.0 mg 
protein, plus supplements as in table 5A. Final 
volume 1.5 ml instead of 3.2 ml. Enzymatically 
prepared lipoic acid coenzyme employed. 


(table 7). In addition, there is a partial require- 
ment for Mg++. The presence of lipoic acid co- 
enzyme in the incubation mixtures was deter- 
mined by testing the ability of small aliquots of 
the latter to catalyze dismutation of pyruvate in 
a system containing enzyme fraction Awe, 
phosphotransacetylase, lactic dehydrogenase, 
orthophosphate, cysteine, and catalytic amounts 
of CoA and DPN. 

It should be emphasized that TPP must be 
incubated with lipoic acid conjugase and the 
other essential components specified above in 
order to obtain coenzyme activity. Furthermore, 
the amount of either chemical or enzymatic 
preparations of the lipoic acid coenzyme which 
produce maximum rate of pyruvate dismutation 
with the various A fractions is far less than the 
amount of TPP which must be supplied, together 
with lipoic conjugase. These results strongly 
suggest that in our systems lipoic acid and TPP 
function in chemical combination. 

We have isolated a small amount of the lipoic 
acid coenzyme in solid form from a complete 
incubation mixture such as is described in table 
7. The sample did not contain free lipoic acid nor 
TPP as revealed by assay with resting cell sus- 
pensions or dried-cell preparations of lipoic acid- 
deficient S. faecalis (11) and with yeast carboxyl- 
ase (20), respectively. However, acid hydrolysis 
(autoclaved 2 hours with 3n HCl) released an 
amount of lipoic acid comprising approximately 
14 of the weight of the sample. Further charac- 
terization of the coenzyme is in progress. 
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The influence of coenzyme concentration on the 
rate of pyruvate dismutation by the pyruvic 
dehydrogenase system of wild-type E. coli is 
shown in figure 5. Half-maximal rates were ob- 
served at a concentration of approximately 
10-* m. A similar value has been reported pre- 
viously (21) to represent the half-maximal satura- 
tion value for crystalline a-lipoic acid in the 
pyruvate oxidation factor assay with dried-cell 
preparations of lipoic acid-deficient S. faecalis. 


SUMMARY 


Evidence has been presented that lipoic acid 
functions in oxidative decarboxylation of a-keto 
acids in the form of a complex with thiamine 
pyrophosphate. This lipoic acid coenzyme has 
been tentatively assigned a structure in which 
the carboxy] group of lipoic acid is joined to the 
primary amino group of thiamine pyrophosphate 
through an amide linkage. Preparations which 
exhibit the biological activity of this coenzyme 
have been obtained a) by chemical synthesis, 
b) by enzymatic synthesis and c) from biological 
material (table 8). 


TABLE 8. ACTIVATION OF EACH FRACTION A BY 
LTPP FROM THREE SOURCES 


Fract. No Synth. Enzym. Boiled Yeast 
A iaer Lier, Gare, @&. extr. 
ly ly yeast, contr.* 
5 mg 
Am 0 3.8 3.9 4.2 0.3 
Awe 0.05 4.4 4.6 4.7 0.1 
Awe 0 4.5 4.6 4.8 0.4 
Ast 0.1 4.8 4.9 5.3 0.3 


Levels of enzyme fractions as in tables 5 and 6. 
With An, Aws and Awe, supplements as in table 
5A; with A,-, as in table 6A. Values expressed as 
um CO+/hr. 

* The a-keto acid omitted from the complete 
system. 


An enzyme system has been discovered, lipoi: 
acid conjugase, which can synthesize the lipoi 
acid coenzyme if supplied lipoic acid, thiamine 
pyrophosphate, ATP and CoA. The requiremen! 
for lipoic acid, ATP and CoA can apparently b: 
eliminated by a form of lipoic acid which ha: 
been detected in a preparation of lipoic acic 
conjugase from a wild strain of FE. coli culturec 
on a synthetic medium. Preliminary evidence 
suggests that this lipoic acid derivative may be « 
thiol ester of lipoic acid and CoA or a degradation 
product of CoA. 
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DISCUSSION: REMOVAL OF THIOCTIC ACID FROM ENZYME 
PROTEINS! 


GERALD R. SEAMAN 


From the Carter Physiology Laboratory, University of Texas, Medical Branch, Galveston, Texas 


> 
Tes HIGH TITERS of thioctic acid in highly puri- 
fied pyruvic oxidase (1) and a-ketoglutaric oxidase 
(2) from vertebrate tissues are bound so tightly 
to the enzyme protein that such usual procedures 
as excessive washings, dialysis, or ion-exchange 
techniques, do not dislodge the cofactor. As a 
result it has not been possible to directly demon- 
sirate the participation of thioctic acid in sus- 
pected a-keto acid oxidations as carried out by 
vertebrate enzymes. Although some microbial 





1 This research was supported by grants from 
ihe United States Public Health Service (G-3364), 
‘he National Vitamin Foundation, and by a con- 
‘ract between the Office of Naval Research and the 
‘Iniversity of Texas Medical Branch (Nonr-994). 


cells such as Streptococcus faecalis (3), Lacto- 
bacillus casei (4), and a mutant of Escherichia coli 
(5) can be grown in media apparently free of 
thioctic acid, most microbes (bacteria and pro- 
tozoa) either possess an absolute growth require- 
ment or synthesize the cofactor. Thus, aside from 
the use of rather limited groups of cells, it has not 
heretofore been possible to obtain enzymes which 
are free of, or deficient in, thioctic acid. 

However, through extension of techniques de- 
veloped from observations originally made with 
enzymes from the ciliated protozoan, T'etrahymena 
pyriformis (6), it has been found possible to re- 
move thioctic acid from many enzyme proteins 
with little or no destruction of the enzyme. 

Batch-wise treatment with adsorption alumina 
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of crude extracts of 7'etrahymena results in loss 
of thioctic acid content of the suspension and in 
an accompanying decrease in the rate of pyruvate 
dismutation. This decrease in activity is reversed 
by addition of thioctic acid. About 60% of the 
thioctic acid removed from the enzyme by the 
procedure may be eluted from the alumina. 

The aiumina procedure is also effective in re- 
moving thioctic acid from extracts of Streptococcus 
faecalis. The rate of pyruvate dismutation of 
alumina-treated, low thioctic acid preparations 
is greatly decreased. Extracts of both lyophilized 
and acetone powders of S. faecalis respond equally 
well to the alumina procedure for removal of the 
cofactor, and to the stimulation of treated prepa- 
rations by added thioctic acid. 

Purification of the oxidase from T'etrahymena 
yields a fraction which does not respond to the 
alumina treatment. The alumina procedure with 
this fraction alters neither the thioctic acid con- 
tent nor the enzymatic activity. In similar man- 
ner, alumina treatment of pyruvic oxidase pre- 
pared from extracts of minced, well-washed fresh 
or frozen pigeon breast muscle (7) neither removes 
thioctic acid nor alters activity of the enzyme 
when tested with material at various stages of 
purity. However, extracts prepared from acetone 
powders of breast muscle, although containing 
only a fraction of the pyruvic oxidase activity of 
extracts from whole muscle, do respond to alumina 
treatment. 

This suggests that in the cruder 7'’etrahymena 
fractions, and in the breast muscle extracts from 
acetone powders, there occurs an enzymatic 
splitting of thioctic acid bound to proteins; free 
thioctic acid thus liberated is adsorbed onto the 
alumina and is removed. Alumina is not the only 
adsorbant which can be used; Fuller’s earth and 
Norite are equally as effective. However, with 
these adsorbants large losses in enzyme occur. 

The ‘thioctic acid-splitting enzyme’ is thus re- 
moved from the protozoan material in the later 
stages of enzyme purification and is removed from 
minced pigeon breast muscle extracts at the initial 
step in preparation. As anticipated then, addition 
of the ‘splitting fraction,’ which has been sepa- 
rated from pigeon liver, to these extracts of breast 
muscle, and to the higher purity Tetrahymena 
enzyme, results in ready removal of thioctic acid 
by the alumina treatment. 

One of the uses of the ‘thioctic acid-splitting 
system’ is the survey of enzymatic systems other 
than a-keto acid oxidases, for possible thioctic 
acid dependence. The animal acetate-activating 
system seemed a likely suspect: 


acetate + ATP? + CoA = acetyl-CoA + 
AMP + pyrophosphate 





2 The following abbreviations are used: CoA, 
coenzyme A; ATP, adenosine triphosphate; AMP, 
adenosine monophosphate. 
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Alumina treatment of extracts of pigeon liver 
acetone powders, which are freed of CoA hy 
treatment with Dowex-1 (8), reduces both the 
thioctic acid content of the enzyme and the rate 
of formation of acetyl-CoA. Added thioctie acid 
stimulates activity of the treated enzyme. As 
anticipated with a thioctic acid dependent system 
(9) the acetate reaction is inhibited by arsenite. 
The ‘thioctic acid-splitting enzyme’ from these 
extracts is readily separated from the acetate- 
activating enzyme by Ammonium sulfate fractiona- 
tion. The 37-75% fraction contains almost the 
entire amount of acetate-activating activity of 
the extract. However, alumina treatment of this 
fraction, in contrast to results with the extract, 
is without effect. Addition of the low ammonium 
sulfate fraction (0-37%) to the acetate-activating 
fraction enables removal of thioctic acid by alu- 
mina adsorption. Added thioctie acid stimulates 
activity of the treated mixture. The low ammo- 
nium sulfate fraction contains the ‘thioctic acid- 
splitting system’ and, as indicated above, has been 
used as a tool in removing the cofactor from 
vertebrate a-keto acid oxidases. This fraction con- 
tains no measurable amount of acetate-activating 
activity, nor does it oxidize pyruvate, a-keto- 
butyrate, or a-ketoglutarate, and its ability to 
participate in the adsorption procedure is de- 
stroyed by heating. 

These results not only implicate thioctic acid 
in the acetate-activating reaction, but also sug- 
gest a coenzyme form of the cofactor which must 
be different from a disulfide form. Since the for- 
mation of acetyl-CoA in the animal acetate-acti- 
vating reaction does not involve an oxidative 
step, it appears that the thioctic acid coenzyme 
must, in this reaction, be in a form with at least 
a single thiol group available for reception of the 
acetyl group. Participation of thioctie acid in the 
acetate-activating reaction is also of interest in 
that it implicates a reaction which is known not 
to require thiamine. Thus, just as there are reac - 
tions known to require thiamine pyrophosphate 
but not thioctic acid, and reactions which require 
both the thiamine coenzyme and thioctic acid, 
the spectrum is now complete with the acetatc- 
activating system, which apparently requires tlic 
thioctic acid coenzyme but not thiamine pyre- 
phosphate. 

Stimulation of alumina-treated acetate-act'- 
vating enzyme by thioctic acid requires re}:- 
tively high concentrations of sodium ions and is 
inhibited by potassium ions. Since the effects of 
these ions on the acetate-activating system per ~¢ 
are just opposite to this (10), it seems that thioctic 
acid, to be effective in this system, must be ‘a: - 
tivated.’ It would appear likely that the ‘activ: 
tion’ system functions in the reductive splittinz 
of the disulfide ring of thioctic acid. Evidence fo 
this is afforded by observations that whereas: 
thioctic acid in the presence of high concentr: 
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tions of potassium ions does not activate alumina- 
treated preparations, addition of the dithiol form 


oi the factor results in ready activation. 


Further studies with the ‘splitting enzyme,’ 


which effects the removal of bound thioctic acid 
from enzyme proteins, and of the ‘activating sys- 


. Gurrarp, B. M., E. E. 
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tem,’ which makes thioctic acid available in the 
acetate system, should not only provide useful 
analytical tools, but may also be expected to aid 
in elucidating the coenzyme form of thioctic acid, 
particularly in systems other than in a-keto acid 
oxidases. 
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FLAVOPROTEIN-CATALYZED PYRUVATE OXIDATION IN 
LACTOBACILLUS DELBRUECKII' 


L. P. Hacer?, Davin M. GELLER’ AND Fritz LIpMANN 


From the Biochemical Research Laboratory, Massachusetts General Hospital and the 
Department of Biological Chemistry, Harvard Medical School, Boston, Massachusetts 


1. THE PRECEDING PAPERS mechanisms of 
a-keto acid oxidation were discussed which in- 
volved two sulfhydryl compounds, lipoic acid and 
CoA‘, and their S-acyl derivatives as intermedi- 
ates in the oxidation sequence (1-6). We would 
like now to discuss a bacterial enzyme system 
which oxidizes pyruvate to acetyl phosphate and 
CO:z, but where apparently neither CoA nor 
lipoic acid is implicated. 

A number of years ago the oxidation of pyruvic 
acid was studied with soluble extracts of Lactoba- 
cillus delbrueckti (Bacillus acidificans longissimus, 
Lafar; ref. 7), and it was discovered that acety] 
phosphate (8) was an oxidation product. TPP, 
FAD, a divalent metal (Mg, Mn, or Co) and 
furthermore, orthophosphate, were found to be 
required. The reaction sequence was represented 
by the following equations: 


Reaction 1 represents the thiamin-flavoprotein- 
catalyzed oxidative decarboxylation of pyruvate 
to acetyl phosphate; reaction 2 is a non-enzymatic 
oxidation of a second mole of pyruvate by the 
H,0.2 formed in reaction 1. Reaction 3 is the 
generally observed overall effect, the sum of 
reactions 1 and 2. 

By analogy with the animal and E£. colt pyru- 
vate oxidation systems (1, 4), it was suggestive 
to expect here a similar reaction chain, namely, 
intermediate formation of acetyl CoA which 
through phosphotransacetylation eventually 
would yield acetyl phosphate. However, already 
Chantrenne and Lipmann (9) had shown that a 
rather thorough removal of CoA by Dowex 1 did 
not alter the rate of pyruvate oxidation. This ap- 
parent lack of requirement for CoA indicated 
that acetyl phosphate formation by this organism 
differed from the other reaction pathways and 


0 0 
| 
| 
CH;—C—COOH + HOPO; + 0, —Z=*4?_, cH,—C—OPOF + CO: + HO: (1) 
O 0 
! | 
CH,—C—COOH + H:0 —— CH;,—C—OH + CO: + H.0 (2) 





O 
| 


O 


| 


2 CH;—C—COOH + HOPO; + O: — CH;—C—OPO; + CH;—C—OH +2CO:+H,0 (3) 


' This investigation was supported by research 
grants from the Cancer Institute of the National 
Institutes of Health, Public Health Service and 
the Life Insurance Medical Research Fund. 

2 Fellow of the National Institutes of Health. 

8 Pre-doctoral Fellow of the National Science 
Foundation. 

4The following abbreviations are used: CoA, 
coenzyme A; TPP, thiamine pyrophosphate; FAD, 
flavin-adenine dinucleotide; FADH», reduced 
flavin-adenine dinucleotide; P, orthophosphate; 
AC-P, acetyl phosphate; P. O. FAD, pyruvate 
oxidase; P. O. FADH2, reduced pyruvate oxidase; 
L. O. FAD, lactate oxidase; L.O. FADHs2, reduced 
lactate oxidase; DPN, diphosphopyridine nucleo- 
tide; and GSH, reduced glutathione. 


prompted a reinvestigation of the L. delbrueckii 
pyruvate oxidation mechanism. 

As outlined in figure 1, the L. delbrueckii pyru: 
vate oxidase has been purified some thirty-fo! 
with 30 per cent yield over the crude sonic e. 
tracts by ammonium sulfate fractionation, pr« 
tamine and acid precipitation and calciu: 
phosphate gel adsorption and elution. The ox: 
dase was routinely assayed by measuring (> 
uptake, one oxidase unit being defined as 1 p' 
O, uptake/30 minutes. Specific activity is define: 
as units/mg of protein. 

The purified fraction is bright yellow in colo 
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Fia. 1. Purification flow sheet 


and has a typical flavoprotein absorption spec- 
trum, as shown in figure 2. There is an absorption 
maximum at approximately 380 and 450 my. The 
450 my absorption peak disappears when the 
enzyme is reduced by the addition of pyruvate. 
FAD can be split off from the enzyme and added 
back to reconstitute the holoenzyme, as shown 
in figure 3. After acid ammonium sulfate treat- 
ment to split off FAD (7), there is only a trace of 
QO. uptake activity. The addition of FAD re- 
stores the activity. It should be noted that with 
the addition of lower concentrations of FAD, 
which are actually in a great excess to the amount 
of FAD initially bound in the enzyme, the reac- 
tion starts with a lag period and the rate of 
pyruvate oxidation slowly increases to a maxi- 
mum rate. This lag may be a reflection of the 
rate of formation of the holoenzyme from the 
apoenzyme and FAD, and may be of significance 
in the determination of dissociation constants for 
the enzyme-prosthetic group complex. The apo- 
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Fic. 2. Flavin absorption spectrum of L. del- 
‘rueckit pyruvate oxidase. Read in 1 ml cuvette, 
' em light path. Enzyme suspended in M/50 phos- 
»hate buffer px 7.0, protein concentration equalled 
'.4 mg/ml. Oxidase was reduced by the addition of 
> uM K pyruvate. 
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Fic. 3. Activation of apoenzyme with FAD. 
Complete system contained :°200 um K phosphate 
buffer px 6.0, 10 um MgCle, 0.2 um TPP, 50 um K 
pyruvate, 4 mg apoenzyme, 750 um KOH in center 
well plus the indicated amount of FAD. Final 
volume, 2.0 ml. 


enzyme is free of CoA, and added CoA does not 
influence the rate. 

Two separate pieces of information, further- 
more, appear to exclude lipoie acid from partici- 
pation in this reaction, as shown in table 1. 
Arsenite has long been known as a potent in- 
hibitor of a-keto acid oxidation. As shown by 
Gunsalus (10), lipoic acid is the site of this arse- 
nite inhibition. The upper half of table 1 compares 
the effect of arsenite on the oxidation of pyruvate 
catalyzed by Streptococcus faecalis and L. del- 
brueckit. S. faecalis requires lipoic acid for pyru- 
vate oxidation (11) and is quite sensitive to arse- 
nite. In contrast to this, the pyruvic oxidase of 
L. delbrueckii is not affected by any of the arsenite 
concentrations tested. In addition to this, both 
the purified animal pyruvate oxidase (12) and 
the Escherichia coli pyruvate fraction A (13) con- 
tain considerable quantities of bound lipoie acid. 
The lower half of table 1 compares the amount of 


TABLE 1. NON-LIPOIC CHARACTER OF L. 
DELBRUECKII PYRUVATE OXIDASE 





























% INHIBITION 
ARSENITE CONCENTRATION LIPOIC NON-LIPOIC 
MOLAR S.FAECALIS L. OELBRUECKII 
1x 107% 48 fe) 
1x 107* 95 fe) 
1x10"! - fe) 
IPO! 1 INTENT 
ENZYME . a eng Aah sa 
E. COL! FRACTION A*" 200 
L. DELBRUECKI! <I 
* Ref. (10). ** Ref. (13). 
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TABLE 2. COMPARISON OF RATE WITH VARIOUS 
ELECTRON ACCEPTORS 








ELECTRON ACCEPTOR RATE 
1.0, (AIR) 100 
2. METHYLENE BLUE , 10M 64 
3. FERRICYANIDE , 25 yM 55 
4. NEOTETRAZOLIUM , 0.5yM - 








lipoic acid present in the EZ. coli and L. delbrueckii 
partially purified enzymes of comparable specific 
activity. The £. coli fraction A contains 200 lipoic 
acid units/mg of protein. The L. delbrueckii oxi- 
dase, however, in different assays, has given 
values for O to approximately 0.1 unit of lipoic 
acid/mg of protein. We conclude from these data 
that lipoic acid is not involved in the L. delbrueckii 
pyruvate oxidase. In fact, a marked insensitivity 
of this system toward mercurials would indicate 
that no sulfhydryl groups whatsoever are in- 
volved in this oxidation. 

In addition to Oz, several other oxidants will 
serve as electron acceptors for this oxidase. A 
comparison of the various rates is given in table 
2. Oxygen has been the best electron acceptor and 
is arbitrarily assigned a rate of 100. Methylene 
blue and ferricyanide are about one-half as effi- 
cient as oxygen and tetrazolium gives about one- 
tenth the Oz rate. 

There is one important difference between the 
animal and bacterial DPN-linked pyruvate 
oxidation systems and this flavin oxidase with 
respect to the products and requirements for 
these dye reductions. The DPN-linked systems 


TABLE 3. REQUIREMENTS FOR FERRICYANIDE 











REDUCTION 
PRODUCTS 745 MIN. 
ADDITIONS CO, | Fe(CN)§ | Ac-P 
pM pmse yn 
| COMPLETE * 2.0 2.0 1.8 
2. - Pi, 200 yM 02 02 0.4 
3. -FAD,205 0 0 0.1 
4. - TPP, 2M 0 0 0.1 
5. - APOENZ ,2.5MG 0 0 r) 
6. - PYRUVATE , 50)M 0 0 0 














*Complete system contained additions 2 
through 6, plus 25 uM ferricyanide. 
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Fic. 4. Pyruvate dismutation: separation of 


pyruvic and lactic oxidases. Dismutation system 
contained : 200 um K phosphate buffer px 6.0, 10 um 
MgCl., 0.2 um TPP, 0.4 uM riboflavin, 50 um K 
pyruvate in a total volume of 2.0 ml. In those 
curves indicated the amounts of pyruvic oxidase 
were 0.56 mg; lactic oxidase, 1.3 mg. 


(14-16) require TPP but neither DPN nor CoA 
for ferricyanide reduction and acetate is formed 
as the oxidation product. As shown in table 3, 
the L. delbrueckii oxidase requires both TPP and 
FAD and forms Ac-P. The complete system 
(table 3) containing P, FAD, TPP, enzyme, py- 
ruvate and ferricyanide forms equivalent amounts 
of COs, ferrocyanide and Ac-P. As will be noted 
in the table, all the components were required for 
the reaction; the trace of reaction in the absence 
of P indicates that not all the P was removed 
from the enzyme by dialysis. 

In earlier studies (7) it was noted that crude 
extracts would catalyze a pyruvate dismutation 
when supplemented with high concentrations of 
free riboflavin or phenosafranin. During purifica- 
tion of the pyruvate oxidase, the ability to 


TABLE 4. FLAVIN REQUIREMENTS FOR LACT!‘ 








OXIDASE 
ADDITIONS Oe — 
|. APOENZYME ™ 11 
2. "+ 150, RIBOFLAVIN 49 
3. "+ 10x FAD 80 
4. "+ RIBOFLAVIN + FAD 246 








* Plus: 100 um K lactate, 10 um MgCle, 10 wv K 
phosphate buffer, px 6.5. 
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citalyze pyruvate dismutation was lost. As 
shown in figure 4, dismutation could be restored 
by the addition of fractions having high lactic 
acid oxidation activity. The pyruvic oxidase, in 
the absence of lactic oxidase, reduces the added 
riboflavin and the reaction stops. In the presence 
of lactic oxidase, which by itself is practically 
inactive for dismutation, the dismutation pro- 
ceeds as evidenced by CO: evolution and Ac-P 
formation. 

This lactic enzyme is an oxidase and like the 
pyruvate enzyme, is an FAD-protein. As shown 
in table 4, after acid ammonium sulfate fractiona- 
tion, the apoenzyme has only a trace of activity. 
FAD alone, however, gives only a slight oxida- 
tion, and has to be supplemented, as in dismuta- 
tion, with free riboflavin for full activity. 

The electron transfer reactions occurring dur- 
ing oxidation and dismutation may be summa- 
rized as follows: 


ie) ie} 


CHy-G- COOH + HOPO; + P.0.FAD —> GHs-G-OPO; + CO, + P.O. FADH,: 


+ 0 
———_—> 0, + P.0.FAD 


+2K3Fe(CN). 
—_—_—_—_—_—_—> 


PO. FADHe 
2K,Fe(CN), + " 


+RI V “ 
RIBOFLAVIN, RIBOFLAVIN H+ 


RIBOFLAVIN H, + L.O.FAD —> RIBOFLAVIN + L.O.FADH, 


L.O.FADH, + PYRUVATE —~* L.O.FAD + LACTATE 


The initial step or steps result in the formation 
of reduced pyruvate oxidase with oxidation of 
pyruvate to Ac-P and CO». The reduced pyruvate 
enzyme may be oxidized either by oxygen or by 
other electron acceptors, such as ferricyanide, 
methylene blue, tetrazolium and riboflavin. Ribo- 
flavin, in the dismutation reaction, acts as electron 
carrier between the two flavin enzymes. On the 
lactic side, leuco-riboflavin reduces the lactic- 
flavoprotein. This eventually reduces pyruvate to 
lactate and reenters the dismutation cycle. 

The mechanism and site of phosphate uptake 
in these reactions remains to be defined. By 
analogy with 3-phosphoglyceraldehyde dehydro- 
genase, one is inclined at first sight to expect a 
reaction sequence involving an oxidative decar- 
boxylation to a carbonyl enzyme complex, yield- 
ing an acetyl-enzyme compound. The enzyme 
hound acetyl would then transfer to phosphate. 
lf that were the true mechanism, the enzyme 
should catalyze exchange between radioactive 
phosphate and acetyl phosphate and should 
ursenolyze acetyl phosphate. Although arsenate 
can replace phosphate (7), we have found pyru- 
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TABLE 5. EFFECT OF COA ON OXIDATION AND 
PO4 EXCHANGE 








PYRUVATE P*o, 
FRACTION OXIDATION EXCHANGE 
UNITS/ML UNITS/ML 
ACETONE #3-CoA 1070 ) 
ACETONE #3+CoA 1070 370 











The exchange system contained: 66 um ortho- 
phosphate (7 X 10° c.p.m.), 45 um Li acetyl phos- 
phate, 5 um MgClo, 0.5 um TPP, 200 um K acetate 
pH 6.0, plus the oxidase, specific activity of 450 
and when indicated, 40 vu of CoA plus 10 um GSH. 
Total volume was 1.25 ml. One exchange unit is 
defined as 0.1% exchange/hr. 


vate oxidation in the absence of arsenolysis or P 
exchange. It may be seen in table 5 that without 
CoA there is no measurable P exchange; with 
CoA a slight exchange does occur. This CoA- 
dependent exchange, however, may be attributed 
to traces of phosphotransacetylase still present 
in this preparation. Substantiating this view is 
the fact that the CoA-dependent P exchange does 
not follow pyruvate oxidation during purifica- 
tion, as shown in table 6. The pyruvic oxidase 
precipitates below 0.45 ammonium sulfate satu- 
ration and there is no oxidase activity in the 0.48- 
1.0 ammonium sulfate saturation fraction. On 
the other hand, the CoA-dependent P exchange 
distributes about equally in the two fractions. 8 


TABLE 6. PYRUVATE OXIDATION AND 
P2904 EXCHANGE 











PYRUVATE CoA DEPENDENT 
FRACTION OXIDATION p*0, EXCHANGE 
UNITS /ML. UNITS /ML. 
0-45 995 465 
48 - 100 fe) 408 











Exchange system contained: 60 um orthophos- 
phate (2.6 X 10° ¢.p.m.), 40 wm Li acetyl phos- 
phate, 5 um MgCls, 0.5 um TPP, 200 um K acetate 
pH 6.0, 40 vu CoA, 10 um GSH ina total volume of 
1.25 ml. The 0-0.45 saturated ammonium sulfate 
fraction contains 15.9 mg protein/ml. The 0.48- 
1.0 saturated ammonium sulfate fraction contains 
11.4 mg protein/ml. One exchange unit is defined 
as 0.1% exchange/hr. 
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enzyme intermediate. It rather indicates that 
phosphate addition here precedes or occurs simul- 
taneously with oxidation. 


The absence of P exchange, in our case, is con- 
sidered as evidence against the entrance of phos- 
phate following the initial formation of an acetyl 
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NON-LIPOIC PYRUVATE SYSTEMS: ACETATE FORMA- 
TION BY PROTEUS AND ACETYL PHOSPHATE 


FORMATION BY 


CLOSTRIDIUM 


D. J. O’KANE ; 


!‘rom the Laboratory of Microbiology, Department of Botany, University of Pennsylvania, 
Philadelphia, Pennsylvania 


\ 
if DISCOVERY that lipoic acid was required 
for the oxidation or dismutation of pyruvate by 
Streptococcus faecalis suggested that it might be 
important to know how general this requirement 
was in the pyruvate reactions of microorganisms. 
Our laboratory has been examining the cofactor 
requirements of several pyruvate reactions, but 
so far the reactions studied have not involved 
lipoic acid. My remarks today will concern two 
of these systems: the Proteus pyruvate oxidase, 
which does not use coenzyme A (CoA) and the 
phosphoroclastic reaction of Clostridium, which 
requires CoA. ; 

The Proteus pyruvate oxidase has been 
described by Stumpf (1) as producing acetate 
with no detectable intermediate acy] compounds 
and required only cocarboxylase and divalent 
ions as cofactors. In order to determine if lipoic 
acid was involved, we set out to purify the 
enzyme and see if the lipoic acid was concen- 
trated with the activity. Proteus synthesizes 
lipoic acid so the easy method of growing cells in 
the absence of lipoic acid that worked so well 
with Streptococcus faecalis could not be used. 
Moyed (2-4) soon had the enzyme system 
divided into two parts, both of which are required 
for oxidation. Fraction 1 was precipitated by low 
ammonium sulfate cdnc2ntrations and was 
particulate; fraction 2 came out at higher 
ammonium sulfate concentrations and had the 
solubility properties of a globulin. Fraction 2 
has been purified 150 times and has been found 
to oxidize pyruvate to acetate and carbon 
dioxide anaerobically in the presence of fraction 1 
or other electron acceptors. This reaction may be 
Written: 


Fraction 1 
or 
2,6-dichlorophenol 
indophenol 
or 
Fe(CN)5 





Fraction 2 
ey 


l’yruvate + 
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Reduced Fraction 1 
or 
Leuco 2,6-dichlophenol 
ae, ? 
indophenol 
i. 
|Fe(CN)= j 


Acetate + CO. + ¢ 








Fraction 1 is autooxidizable and in its presence 
oxygen can be the ultimate electron acceptor. 
The oxidation of pyruvate by any of the acceptors 
requires cocarboxylase. Figure 1 shows the effect 
of cocarboxylase on the rate of the reaction with 
2,6-dichlorophenol indophenol (dye), and with 
oxygen through fraction 1. Note that the amount 
required to saturate each is approximately the 
same. 

The particulate fraction 1 appears to be a 
mixture of cytochromes. The spectrum of the 
difference between the oxidized and reduced 
forms, determined by Dr. Lucile Smith of the 
Johnson Foundation, is presented in figure 2. 
The Soret bands are shown in the insert, and the 
fused beta-bands have a peak 530 mu. The peaks 
at 627, 560, and 595 my indicate the participa- 
tion of cytochromes b; and az and possible ay. 
The same spectrum is obtained whether the 
particles are reduced chemically with hydro- 
sulfite or enzymatically with pyruvate, co- 
carboxylase, and fraction 2. 

Crude preparations contain small amounts of 
CoA which are lost on further purification 
without affecting the pyruvate oxidation. The 
purified system contains no acetyl phosphatase or 
acetyl CoA deacylase, since it does not catalyse 
the disappearance of acetyl phosphate from the 
reaction mixture, even in the presence of CoA 
and transacetylase. 

The complete system has about 49 the 
flavinadenine dinucleotide content that would be 
expected from its oxygen uptake. Spectro- 
photometrically no evidence for the participation 
of flavin compounds can be found, nor does the 
system reduce tetrazolium or nitrofuran com- 
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Fig. 1. Reactivation of Proteus pyruvate oxidase 
by cocarboxylase. 
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pounds which are characteristically reduced by 
flavoprotein systems. 

Lipoic acid is present in what are thought to 
be insignificant amounts, as will be discussed 
later. Thus, the Proteus pyruvate oxidase seems 
to be a simple cocarboxylase-protein which 
oxidizes pyruvate to acetate and CQ, and 
reduces several acceptors. 

The other pyruvate system studied was the 
phosphoroclastic reaction of Clostridium which 
produces acetyl phosphate, hydrogen and COs., 
as described by Koepsell and Johnson (5). Wolfe 
(6, 7) found that the ability of the system to 
produce hydrogen was easily destroyed during 
fractionation, so he studied the reaction by 
using electron acceptors to bypass the hydrogen- 
forming system. The original reaction: 
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pyruvate + phosphate — acetyl phosphate 
+ CO. + H, 


was modified in the presence of neotetrazolium 

to: 

pyruvate + phosphate + neotetrazolium — acety] 
phosphate + CO. + reduced neotetrazolium. 


Not only is this latter system more stable, but 
the reaction may be conveniently followed by 
the color of the reduced tetrazolium. 





ost jy , q 
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Fic. 3. Reactivation of acid ammonium sulfate- 
precipitated Clostridium extract by cocarboxylase. 
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Fic. 4. Reactivation of Dowex-treated Clost”i- 
dium extract by coenzyme A (CoA) and Fe**. 
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TABLE 1. COMPARISON OF LIPOIC ACID CONTENT 
AND ARSENITE SENSITIVITY OF 
SEVERAL PYRUVATE SYSTEMS 


u Lipoic 
Acid for 100 
um Pyruvate Inhibit. by 
System Oxidized/hr. Arsenite, % 
Clostridium 1.3 6 
Proteus 2.5 0 
Streptococcus 31.2 100 
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The restoration of activity to ammonium 
sulfate precipitated enzyme by cocarboxylase is 
shown in figure 3. Dowex treatment was next 
applied in an attempt to demonstrate the CoA 
requirement. For a long time only inactive 
preparations resulted, until it was found that the 
Dowex removed ferrous ions as well as CoA. 
Figure 4 illustrates the reactivation of a Dowex- 
treated extract. The addition of Fe++ and CoA 
gave good activity; CoA alone gave a barely 
perceptible rate which could be increased to 
nearly the CoA + Fe++ rate by the addition of 
Fe**+. In the absence of CoA, Fe**+ gave a fair 
rate indicating that the Dowex removes iron 
more efficiently than CoA. 

No evidence for the participation of the 
pyridine nucleotides could be obtained. Neither 
diphosphopyridine nucleotide (DPN) or tri- 
phosphopyridine nucleotide (TPN) are reduced 
by the system, and although reduced DPN and 
TPN are oxidized, no hydrogen is produced. 

Lipoic acid is present in very small amounts, 
about 445 of that required for comparable rates 
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of oxidation by Streptococcus faecalis. Neither 
the phosphoroclastic enzyme nor the Proteus 
pyruvate oxidase are appreciably inhibited by the 
dithiol inhibitor arsenite in concentrations which 
completely inhibit the lipoic-requiring Strepto- 
coccus system. The lipoic acid assays and the 
arsenite inhibition data for the Proteus and the 
Clostridium systems are summarized in table 1. 
For comparison, the lipoic acid requirement of 
the arsenite-sensitive Streptococcus system is 
included. 

In contrast, the Proteus and Clostridium 
systems contain only small amounts of lipoic 
acid, and are insensitive to arsenite. Thus, it 
would seem that neither of these systems require 
lipoic acid. The Proteus system appears to be a 
cocarboxylase-protein that oxidizes pyruvate to 
acetate and CO, while reducing a particulate 
cytochrome mixture. The Clostridium system is 
more complicated, requiring cocarboxylase and 
coenzyme A, but no evidence for the participa- 
tion of lipoic acid in the reaction has been 
obtained. 


“REFERENCES 


— 


. Srumpr, P. K. J. Biol. Chem. 159: 529, 1945. 

2. Moyen, H. 8. ann D. J. O’Kane. Bact. Proc. 
1951, p. 124. 

3. Morrep, H. 8. anv D. J. O’Kane. J. Biol. Chem. 
195: 375, 1952. 

4. Morven, H.S. ann D. J.O’Kane. Arch. Biochem. 

39: 457, 1952. 


5. Korpse.i, H. J. anp M. J. Jounson. J. Biol. 
Chem. 145: 379, 1942. ° 

6. Wotre, R. S. ano D. J. O’Kane. Bact. Proc. 
1952, p. 143. 

7. Wourg, R.S. ann D. J. O’Kane. J. Biol. Chem. 
205: 755, 1953. 











ROLE OF LIPOIC ACID IN BUTYRIBACTERIUM 
RETTGERI 


H. A. BARKER 


From the Department of Plant Biochemistry, University of California, Berkeley, California 


| WISH TO DESCRIBE some observations, initiated 
and carried out in considerable part by Dr. Leo 
Kline (1), which indicate that Butyribacterium 
rettgeri, like Lactobacillus delbrueckii and Proteus 
vulgaris, does not require lipoic acid for the 
oxidation of pyruvate. 

B. rettgeri is an anaerobic bacterium that 
decomposes glucose, lactate, and pyruvate by a 
butyric acid type fermentation (2, 3). The main 
products are acetate, butyrate, and carbon 
dioxide. Tracer experiments with C"-labeled 
glucose, acetate, and carbon dioxide, indicate 
that sugar decomposition mainly follows the 
glycolytic path to pyruvate which is oxidized to 
acetate and carbon dioxide. The acetate is 
converted to butyrate, and the carbon dioxide is 
partially converted to acetate by an unknown 
mechanism (4). The point I wish to emphasize 
is that the main reaction of pyruvate is its 
oxidation to acetate and carbon dioxide. 

The nutrition of B. retigeri was studied by 
Kline. He showed that the organism has an 
absolute requirement for a new factor, present in 
yeast and liver extracts, when growing on a 
medium containing lactate as the main energy 
source (5). This factor, originally called the BR 
factor, was later shown to be replaceable by lipoic 
acid (6). Figure | shows the dependence of growth 
upon the quantity of lipoic acid supplied. 
Approximately 0.8 millimicrogram of pDt-lipoic 
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acid/10 ml of medium is required to allow growth 
to occur at the half maximal rate. 

It is important to emphasize that lipoic acid is 
essential for growth only when lactate is used as 
the fermentable substrate. When lactate is 
replaced by pyruvate or glucose, lipoic is not 
required. With pyruvate as the substrate, lipoic 
acid has little or no effect on the rate of growth. 
Since acetate, butyrate, and carbon dioxide are 
formed rapidly and abundantly from pyruvate in 
the absence of lipoic acid, the growth experi- 
ments indicate that lipoic acid is not required 
for pyruvate decomposition. The necessity of 
lipoic acid for growth on lactate indicates that it 
participates either in the oxidation of lactate to 
pyruvate, or in the transport mechanism by 
which lactate is brought into the cell. 

When glucose is used as a growth substrate, 
lipoic acid again is not required, although it 
accelerates glucose decomposition under some 
circumstances. This stimulation suggests that 
lipoic acid is involved in a nonessential step in 
glucose decomposition preceding pyruvate. 

An alternative interpretation of the growth of 
the organism on glucose or pyruvate in the 
absence of added lipoic acid is that the growth 
factor can be synthesized from these substrates, 
even though it cannot be synthesized from 
lactate. This possibility has been eliminated bv 
showing that cells grown on a glucose medium 
do not contain a detectable amount of lipoic aci(. 
Further supporting evidence is provided by tlie 
observation that bacteria grown in a medium 
containing both glucose and lactate, without 
added lipoic acid, grow readily on the gluco-e 
but are completely unable to decompose t!¢ 
lactate. These lines of evidence show that lip: 'c 
acid is not synthesized during growth on glucc-e 
and is not an essential metabolite for tli 
organism. 

Additional evidence against the participaticn 
of lipoic acid in pyruvate oxidation in Buty:'- 
bacterium was obtained by showing that arsenit:, 
which is known to combine strongly with lipo': 
acid, has almost no effect on anaerobic pyruvat: 
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decomposition by cell suspensions. There is no 
doubt that arsenite gets into the cells, because it 
completely inhibits lactate decomposition at a 
concentration of 10-5 m. 

The main conclusions that can be drawn from 
our experiments with Butyribacterium may be 
summarized as follows. 

Lipoic acid is not required for pyruvate 
oxidation. It is also not required for glucose 
decomposition, although it increases the rate of 
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glucose fermentation and, therefore, presumably 
participates in one of the alternate paths of 
glucose decomposition preceding pyruvate. Lipoic 
acid is essential for lactate decomposition and is 
presumably involved either in the conversion of 
lactate to pyruvate or in the penetration of 
lactate into the cell. 

Further work with enzyme preparations will 
be required to establish the precise role of lipoic 
acid in the lactate and glucose metabolism of this 
organism. 
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AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 


Symposium on Chemistry of Prothrombin and Fibrinogen 


Chairman: WALTER H. SEEGERS 





Prothrombin and fibrinogen related to the blood 
clotting mechanisms. WALTER H. SEEGERS. 
Department of Physiology and Pharmacol- 
ogy, Wayne University, Detroit, Michigan. 

Purification of fibrinogen, prothrombin and 
thrombin. ARNOLD G. WARE AND GERARD F. 
LANCHANTIN. Department of Biochemistry, 
University of Southern California, Los An- 
geles, California. 

Transformation of prothrombin into thrombin. 
Francois Lamy anp Davin F. Wave. 
Department of Biology, Massachusetts Insti- 
tute of Technology, Cambridge, Massachu- 
setts. 

The chemistry of prothrombin and some of its 
reactions. KoLtaMaN Laki. National Insti- 


tute of Arthritis and Metabolic Diseases, 
National Institutes of Health, Bethesda, 
Maryland. 

Thrombin as a proteolytic enzyme. So SHERRY, 
WatreR TROLL AND HELEN GLUECK. 
May Institute for Medical Research and 
University of Cincinnati College of Medicine, 
Cincinnati, Ohio. 

Interaction of thrombin and fibrinogen. Laszio 
Loranp. Department of Phystology and 
Pharmacology, Wayne University, Detrott, 
Michigan. 

Polymerization of fibrinogen. JoHN D. Ferry. 
Department of Chemistry, University of Wis- 
consin, Madison, Wisconsin. 


The seven papers of this symposium will 
be published in PHys1oLoGIcaL REVIEWS, 
Volume 34, Number 4, October 1954. 
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ROLE OF FOLIC ACID DERIVATIVES IN PURINE 
BIOSYNTHESIS? 


G. RoBert GREENBERG 


From the Department of Biochemistry, Western Reserve University School of Medicine, 
Cleveland, Ohio : 


A LARGE Bopy of evidence relates pteroylglu- 
tamic acid or its derivatives to purine biosynthe- 
sis and especially to the introduction of one- 
carbon units for closure of the ureido rings. It is 
the purpose of this paper to present our recent 
studies on this problem.* 

From the studies of the inhibition of the growth 
of bacteria by sulfonamides and the revérsal by 
para-aminobenzoic acid (6, 7) and from the re- 
quirements of various bacteria for growth factors 
(7) it was deduced by earlier workers that 
PABA‘ and folie acid derivatives were involved 
in a number of one-carbon transfers. These in- 
cluded the synthesis of serine from glycine, of 
methionine from homocysteine, of thymine from 
unnamed precursors and the closure of the purine 
ring. It was understood that these reactions were 


1 Atlantic City, N. J., April 13, 1954. 

2 The studies reported here were aided by grants 
from the Public Health Service and the Elisabeth 
Severance Prentiss Foundation. 

3 The reader is referred to a number of excellent 
reviews of studies on PABA, folic acid derivatives, 
vitamin By, interrelationships and the involve- 
ment of these factors in one-carbon transfers (1-5). 
Complete reference to the literature will not be 
given here. 

4 Abbreviations employed: FA, folic acid or 
pteroylglutamic acid; FAH2, dihydrofolic acid; 
VAH,, 5,6,7,8-tetrahydrofolic acid; FAH,-CHO, 
formyl FAH, with substitution on N® or N°; CF, 
eitrovorum factor or N®5-formyltetrahydrofolic 
acid or leucovorin (see footnote 5); ACF, anhydro- 
citrovorum factor or anhydroleucovorin; IRMP-5, 
) - NHe - 4 - imidazole - carboxamide - 5’ - phos- 
»horibotide; IR, the riboside; I, the free base; 
ATP, adenosinetriphosphate; DPN, diphospho- 
vyridine nucleotide; DPNH, reduced diphospho- 
pyridine nucleotide; IMP-5, inosinic acid. 
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somehow related, but no information as to the 
interrelationship was available. We shall return 
to the interrelationships of these reactions later. 

As a result of our studies (8-10) and those of 
Buchanan and coworkers (11-13) and of others 
(7, 14) it seems clear that purine rings are synthe- 
sized as their ribotide derivatives. Our present 
concept of the mechanism of synthesis of purine 
nucleotide in pigeon liver is shown in figure 1. 
By this scheme ribose-5’-phosphate, after conver- 
sion to another ribose-phosphate derivative, the 
nature of which is somewhat in question (13, 15, 
16), interacts with glycine and glutamine to form 
glycine-N-amido-5’-phosphoribotide (I) which 
in turn accepts an activated formyl group to 
yield the N-amido formy] derivative (II). Gly- 
cine compounds (I, II), believed to have the 
structures indicated, have been shown to accumu- 
late in bicarbonate-free reaction systems cata- 
lyzed by extracts of pigeon liver, and have been 
isolated and tentatively characterized in this lab- 
oratory (10). Compound II, after ring closure, 
perhaps forms an aminoimidazole compound 
(17) which after carboxylation becomes 5-amino- 
4-imidazolecarboxamide-5’-phosphoribotide (III). 
This in turn accepts an active formyl derivative 
to close the purine ring forming inosinic acid (IV). 


5-N H2-4-IMIDAZOLECARBOXAMIDE COMPOUNDS AS 
PURINE PRECURSORS 


The mechanism of formate activation was im- 
portant to our study of purine biosynthesis since 
both the 2- and 8-positions derive from formate 
(18). The formylation of the then hypothetical 
carboxamide ribotide (III, fig. 1) appeared to 
offer a good model system. 
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would be in accord with the occurrence of car- 
box.mide ribotide. 

We had observed that citrovorum factor (CF) 
is able to substitute partially for boiled liver ex- 
tract in the incorporation of formate into inosinic 
acii [inosine-5’-phosphate (IMP-5)] in liver 
extract (21) and, more specifically, Buchanan 
and Schulman (12) had found that citrovorum 
factor stimulated the formate-inosinate C-2 ex- 
change. Since, in addition, the carboxamide com- 
pound accumulated in E. coli in the presence of 
sulfonamides, which have been considered to in- 
hibit the conversion of para-aminobenzoic acid 
to compounds related to folic acid, it appeared 
quite reasonable to expect that the scheme 
shown in figure 2 obtained in E. coli. Thus, it 
would be expected that the ribotide would accu- 
mulate in the absence of a folic acid derivative 
and might in turn be degraded to the free base 
which had been isolated or to the riboside. Like- 
wise, it would be expected that such a ribotide 
which accumulated in bacteria in the absence of 
a cofactor would in turn show such a cofactor 
requirement in its conversion to inosinic acid in 
pigeon liver extracts. : 

Isolation of Carboxamide Riboside and Ribo- 
tide From Sulfonamide-Inhibited £. coli Culture 
Medium. It may be mentioned that the earlier 
isolation of aminoimidazole carboxamide was car- 
ried out under conditions which would hydrolyze 
a ribosidic linkage to the base, since it was not 
considered at that time that a riboside would be 
involved (19, 20). Accordingly, a study of the 
conditions for the carboxamide formation was 
carried out. These studies have been reported 
briefly previously (9, 22). It was found that the 
formation of the non-acetylatable, diazotizable 
amine was greatly dependent on the quantity of 
inoculum and on the time of the incubation. Un- 
der the conditions employed the amine accumu- 
lates best in young growing cultures. In order to 
obtain the compound without hydrolyzing the 
glycosidic linkage, the isolation was carried out 
at relatively neutral pH values and involved 
mainly paper chromatographic separations. A 
number of diazotizable amines were found. Of 
these, the main component was carboxamide 
riboside (22). Only a small amount of the free 
base was present. Later studies have shown from 
510% of the non-acetylatable, diazotizable 
amine in such cultures to be present as the 5’- 
phosphoribotide. Analyses of the riboside showed 
tlat the ratio of carboxamide to pentose was 1:1, 
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PABA 
sulfa 
inhibition 
Folic acid 
derivative 
~\ Inosinic 
acid 
Purine i 
precursors — Imidazole- 
(glycine, carboxamide 
etc.) ribotide 


i Imidazolecarboxamide 


riboside or free base 


Fig. 2. Inhibition of purine synthesis by sulfon- 
amides in £. coli. 


TABLE 1. ANALYsIS OF 5-NHo2-4-IMIDAZOLE- 
CARBOXAMIDE RIBOSIDE AND ITS PICRATE 


C H N 
Riboside, Cs;H,,N,O; 
Theory 41.87 5.47 21.71 
Found 41.94 5.51 22.10 
Picrate, C1sHi7N7012: H2O 
Theory 35.65 3.79 19.40 
Found 36.00 4.05 19.14 


and by chromatography in four solvents the pen- 
tose was found to correspond to p-ribose. More 
recently the preparation has been conducted on a 
larger scale (23). The aromatic amine compounds 
were adsorbed from the culture medium on 
Norite A, eluted with ethanol: NH,OH:H.O 
(5:3:2 volumes). After vacuum distillation the 
syrup was passed through a large Dowex-1-for- 
mate column at pH 9. By eluting with 0.2 Mm am- 
monium formate, pH 4.00, the ribotide was ob- 
tained. The riboside has been crystallized (24) 
from cold water after purification through a 
Dowex-50-NH, formate column. The melting 
point was 213-214°. Analyses of the compound 
and its picrate are shown in table 1. Finally, evi- 
dence of its structure and of the sugar configura- 
tion has been obtained by formylation of the 
amino group and ring closure in dilute NaHCO; 
solution to form inosine according to the proce- 
dure of Shaw for converting the free base to 
hypoxanthine (25). The reaction is practically 
quantitative. Inosine was identified by its ab- 
sorption spectrum, by its paper chromatographic 
behavior, and finally by the fact that it was con- 
verted to uric acid with xanthine oxidase only 
after treatment with the specific nucleoside phos- 
phorylase (26). The ultraviolet spectrum of the 
riboside is similar to that of the base (20). 
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TaBLeE 2. ConvERSION oF IR to IRMP-5 
BY YEAST EXTRACT 


Diazotizable Amine 
(Klett Units) 


IR added 222,000 

Reaction product placed on 192,000 
Dowex column 

H.O wash, 617 ml 52,000 (IR) 


.05 Mm NH, acetate pu 4.18, 0 
439 ml 

0.20 m NH, acetate pu 4.18, 0 
757 ml 

0.20 m NH, acetate pu 4.18, 
787 ml 


132,000 (IRMP-5) 


Lyophilized, dialyzed yeast extract, 550 mg; 
96 um MgCl, 168 um Na-3-phosphoglycerate, 30 
uM Na-ATP, 6 mg muscle enzyme fraction, 600 
uM. K-phosphate, px 7.4, 105 um imidazolecarbox- 
amide riboside. Total vol., 21 ml. Temp., 38°. 
Gas phase, air. Time, 60 min. Reaction stopped 
with 2 ml 20% trichloroacetic acid. The trichloro- 
acetic acid was extracted with ether, ATP, in- 
organic phosphate and phosphoglycerate, re_ 
moved with Ba(OH): at pu 8.5 and supernatan; 
solutions passed through a Dowex-l acetat, 
column 4% cross-linkage, 200-400 mesh and 5.74 


ial a A . 
em x 4.6 em in dimensions. IRMP-5 fraction 
lyophilized to remove ammonium acetate. 


Conversion of Riboside to Ribotide. The imi- 
dazole-riboside (IR) can be converted by typical 
ATP-kinase reactions to its 5’-phosphoribotide 
(IRMP-5) by acetone powder extracts of pigeon 
liver or by a dialyzed autolyzate of brewers’ 
yeast. The enzyme from yeast has been partially 
purified by acid treatment and by ethanol frac- 
tionation. A typical preparation of IRMP-5 is 
shown in table 2 (23). The compound exhibits the 
behavior of the purine nucleotides, especially 
adenosine-5’-phosphate, and has been isolated 
both on Dowex-acetate and Dowex-formate col- 
umns. The compound shows an absorption spec- 
trum quite similar to that of the free base and 
the riboside. It is characterized by a 267 mu/260 
muy. ratio of 1.10 and a 267 myu/272 my ratio of 
1.06 as it is eluted from the column. The ratio of 
carboxamide: pentose: phosphate is close to 
1:1:1. Treatment with the specific 5’-phospho- 
nucleotidase of bull-semen (27) produced the 
riboside. 


ROLE OF FOLIC ACID DERIVATIVES IN CONVERSION 
IRMP-5 to IMP-5 


Preliminary experiments had indicated (28) 
that in the presence of ATP and formate, IR was 
converted to IMP-5 both by brewers’ yeast 
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autolyzates and by pigeon liver extracts. The 
conversion of IR to IMP by dialyzed yeast ex- 
tracts did not appear to be dependent on the 
presence of boiled extract. On the other hand, the 
reaction was greatly dependent on boiled extract 
in pigeon liver extracts. Apparently the cofac- 
tor(s) in yeast extract dissociated only with 
difficulty from the protein. Polyglutamate deriva- 
tives of folic acid are known to occur in yeast (29). 
Studies with IR were complicated by the disap- 
pearance of diazotizable amine by reactions not 
involving formate utilization. 

With IRMP-5 available, its reaction with for- 
mate to yield IMP-5, presumably via the N-for- 
myl ribotide, could be measured (fig. 3). The 
secondary disappearance of amine was less pro- 
nounced. 

The method of study involves addition to the 
enzyme system of carboxamide ribotide, C*- 
formate, buffer, an ATP-regenerating system 
consisting of a muscle extract fraction (30), ATP, 
MgCl, and 3-phosphoglycerate, boiled extract of 
liver and homocysteine. The reaction appears to 
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TABLE 3. EFFECT OF BOILED EXTRACT ON 
REACTION IRMP-5 + HC“4OOH — IMP-5 


Boiled Extract Utilization of Fixation of C1*- 


IRMP-5 Formate 
ml »M uM 
0 .030 .029 
.03 .091 .089 
.06 .114 118 
10 .157 .152 
+ | .173 . 182 


Additions: 0.05 ml untreated extract (50 mg 
pigeon liver acetone powder/ml 0.05 K:HPO,); 
0.366 um IRMP-5, homocysteine, MgClz, 3-phos- 
phoglycerate, ATP, muscle enzyme fraction, K- 
PO;, pH 7.4, C!4-formate. Temp., 38°, air. Time, 
2) min. Conditions similar to those in (31). 


proceed in air as well as under nitrogen. Condi- 
tions and concentrations, in general, are similar 
to those described in an earlier paper (31). A 1:1 
relationship between formate fixed and diazotiz- 
able amine utilized should hold under conditions 
of inosinic acid synthesis. 

With pigeon liver extracts an absolute require- 
ment for ATP as well as boiled extract was de- 
monstrable. The ATP effect was not due to 
rephosphorylation of the riboside after phospha- 
tase action, since incubation of IRMP-5 with the 
enzyme did not yield the riboside. 

Boiled Extract Effect. The ensuing discussion 
refers to studies with pigeon liver extract. Two 
points are apparent in table 3. First, the reaction 
is dependent on boiled liver extract even though 
the enzyme is not dialyzed or Dowex treated. On 
ashing this boiled extract the effect is lost. Second, 
approximately a 1:1 relationship holds for the 
disappearance of the diazotizable amine and the 
fixation of C-formate into a non-acid-volatile 
form. 

Interaction of Citrovorum Factor and ATP to 
Form Active Cofactor. Various attempts were 
made to substitute known compounds for the 
boiled extract. Citrovorum factor® was tried and 





5 Leucovorin which was used in all of these ex- 
periments is the synthetic form of CF and is a pL- 
mixture because of the asymmetric carbon at po- 
sition 6. FAH,, produced by chemical reduction 
und ACF obtained from leucovorin, also are DL- 
mixtures. If FAH: is the 5,6-dihydro derivative it 
might be expected to be the natural form, as would 
AH, obtained enzymatically. Calcium leucovo- 
rin and anhydroleucovorin (compound XIII in ref. 
+3) were obtained from the Calco Chemical Divi- 
sion, American Cyanamid Company, through the 
courtesy of Dr. E. L. R. Stokstad of the Lederle 
].aboratories Division. 
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showed a small effect at one concentration of en- 
zyme, and no effect witha 4-fold dilution of the 
enzyme, whereas boiled extract was effective in 
both instances. Fractionation of the boiled ex- 
tract of yeast and of liver showed that active 
fractions could be purified. However, at this time 
it was found that the boiled extract showed an 
acid instability which was very similar to that of 
citrovorum factor (32, 33). Accordingly, it was 
postulated that citrovorum factor was first con- 
verted to an active factor by an enzyme which 
became limiting on dilution. 

On the theory that the citrovorum factor was 
converted to an adenine derivative to form an 
active cofactor in keeping with the precedent 
found for most B vitamins, citrovorum factor was 
preincubated with ATP, and then IRMP-5 and 
C'-formate were added and the reaction con- 
tinued. The results of such experiments are shown 
in table 4. 

It will be observed that prior enzymatic treat- 
ment with ATP appears to convert CF to a de- 
rivative which shows marked activity as a cofac- 
tor in the reaction of HCOOH and carboxamide 
ribotide to form IMP-5. 

Reaction of Formate and Tetrahydrofolic Acid. 
In this system no C'*-formate is incorporated into 
a non-acid volatile form in the absence of the 
ribotide acceptor. Hence it appeared that the 
activated citrovorum factor was donating its 
formyl] group to IRMP-5 to form IMP-5 plus the 
deformylated cofactor. It was considered that the 
latter compound might be 5,6,7 ,8-tetrahydro- 
pteroylglutamic acid which can be prepared by 
catalytic reduction of folic acid (FA) (34). In the 
presence of ATP the tetra-hydrogenated com- 


TABLE 4. INTERACTION OF LEUCOVORIN 


AND ATP 
Omissions Amine C4 
Utilized Fixed 
uM uM 
Preincubation, 10 
min. None . 262 . 294 
CF .084 .116 
ATP .057 .093 
Entire _incuba- 
tion, 15 min. CF .024 .010 
ATP .002 0 


From (31). Additions: ATP system, homo- 
cystine, KHCO;, and 20 mg Dowex-treated ex- 
tract of pigeon liver acetone powder. CF and ATP 
were preincubated together 10 min. C'*-formate 
and IRMP-5 were added and incubation continued 
5 min. 
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TABLE 5. REACTION OF TETRAHYDROFOLIC 
ACID AND FORMATE 


Experiment Total Counts Fixed 
Additions 1 2 8 
None 62 137 
FA 93 
FA + DPNH 93 
FAH, 1460 4420 1370 
FAH, + DPNH 2140 6670 2900 
FAH, + DPNH(—ATP) 125 
FAH, 5730 6050 
FAH, + DPNH 5430 6660 
FAH, (—ATP) 0 : 
Time, min. 10 20 15 


Enzyme preparations in the 3 experiments were 
different. Enzymes were treated with Dowex-l 
chloride and lyophilized. Exper. 1: 20 mg enzyme, 
0.7 wm FA and FAHo. Expers. 2 and 3: 10 mg en- 
zyme and about 2 wm FAH: and FAH,. Exper. 3: 
enzyme was aged 48 hr. at 0°. C'*-formate 29,000 
ct/um. Additions were similar to those in (31) and 
included the ATP system, homocysteine and 
KHCO;. (Minus ATP means without phospho- 
glycerate also.) 


pound (FAH,) accepted C'-formate e4en in the 
absence of IRMP-5. Typical experiments are 
shown in table 5. In a similar manner dihydro- 
folic acid (FAH) (34) showed an ability to accept 
a formyl group, but this seems to be dependent on 
its further reduction ostensibly to tetrahydrofolic 
acid. Under the conditions employed folic acid did 
not react significantly.* Addition of ascorbic acid 
(35, 36) did not alter the results. It is clear from 
these studies that the reaction of formate and re- 
duced folic acid is dependent on ATP. This might 
be expected since this reaction would be an 
acylation. 

These results (table 5) suggest that the conver- 
sion of folic acid te a citrovorum factor-like com- 
pound may proceed somewhat as follows: 


ran, 2-22, 


FAH, 


Fa 128, 


A o> ~FAH,-CHO 


where the first compound having a formyl group, 
FAH,-CHO, may or may not be citrovorum fac- 
tor. The compound which donates the formyl 
group to the acceptor IRMP-5 does not appear to 
be CF per se. Further discussion of the nature of 
the first compound is presented later. It should be 
clearly stated that HCOOH is a model formyl 
group source and, as will be discussed presently, 
normally the one-carbon group would be derived 
from other sources. 


6 Under other conditions FA can react (63). 
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TABLE 6. DIRECT TRANSFER OF FORMYL 
GRouP FROM “‘FAH,-CHO” to IRMP-5 


Total counts fixed as FAH,-CHO 


after 30 min. 13, 100 
Formate pool and IRMP-5 added 

and mixture incubated for an 

additional 10 min. 
Isolated inosinic acid 2,960 ct/um 
Formate pool <250 ct/um 


Conditions were similar to (31). Vessel 1: 80 
mg enzyme, ATP system, homocysteine and 
KHCO;; 1.67 um. C!4-formate, 51,000 ct/um. In- 
cubated 30 min., and added 300 um HCOOH and 
1.26 um IRMP-5. Continued incubation 10 min. 
Terminated by placing in boiling bath for 2 min. 
Vessel 2, same as 1, but stopped at 30 min. without 
adding IRMP-5 or formate pool. 


Since FAH, accepts a one-carbon group, it was 
important to determine whether the compound, 
formed, FAH,-CHO, could transfer its formyl 
group directly to carboxamide ribotide to yield 
inosinic acid. An experiment to test this transfer 
was conducted in the following manner (table 6, 
vessel 1). C'-formate was allowed to react with 
FAH, (in this experiment FAH: and DPNH were 
employed). After 30 minutes the reaction mixture 
was cooled, non-radioactive formate was added 
to dilute the remaining C'-formate at least 200- 
fold, and then carboxamide ribotide was added 
as an acceptor system and the reaction continued 
for 10 minutes. After the reaction the IMP-5 was 
isolated by paper chromatography with three 
solvents followed by separation on Dowex-l 
chloride and its specific activity determined. The 
resulting IMP-5 had a specific activity which was 
more than 10 times the maximum specific activ- 
ity of the formate pool. Thus, the formyl] group 
closing the IMP-5 ring was derived not from the 
pool but directly from the FAH,-C“HO.’ This 
difference becomes all the more striking when it 
is considered that the IMP-5 was being diluted 
during the 10-minute incubation period, since 
FAH,-CHO would be derived during this period 
from the diluted formate pool. These experim: nts 


7 In the oral presentation of this symposiu:: it 
was stated that C'‘-formyl-labeled CF, prep red 
microbiologically by Dr. 8. Zakrzewski and Dr. 
C. A. Nichol (67), and used by us in substrate 
amounts, donated its formyl group to IRMP-5 
even in the presence of a pool of formate. T! ere 
now is some doubt as to the validity of our ex) r- 
ments, and therefore until they are repeated the 
results cannot be regarded as conclusive. 
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may be depicted by the following overall reac- 
tions: 


FAH, + DPNH — FAH, + DPNt 


-AH, + HO“OOH —“72, FAH,-C“HO 


FAH,-C4HO + IRMP-5 — 
FAH, + C-IMP-5 


It may be added that FAH, in the presence of 
ATP catalyzes the overall reaction of HCOOH 
and IRMP-5 to form IMP-5. 

It is significant that FAH, has some CF activ- 
ity (37) and is able to act as a precursor of CF in 
bacteria (38). Recently Nichol (39) has reported 
that DPN and ATP together with a one-carbon 
source are involved in CF synthesis from FA in 
bacteria, and Foley and Haley (36) have pre- 
sented evidence that dihydrofolic acid is on the 
pathway to CF. 

Purification of FAH,-C“HO and Its Conver- 
sion to Labeled N!°-formylfolic Acid. Simulta- 
neously with this incubation (table 6) another 
vessel (2) was carried through the 30-minute 
period without addition of the ribotide, and the 
reaction was stopped by heat denaturation. 
Chromatography of the filtrates from vessel 2 
and vessel 1, employing K,HPO,-isoamy] alcohol 
(40) as a solvent, produced a number of fluores- 
cent bands. One of these centering at Rr 0.55 
corresponded with a C™ activity and possessed a 
brilliant blue fluorescence. Several control com- 
pounds exhibited fluorescent or dark bands under 
the ultraviolet light at Ry values other than 0.55; 
thus, that of ATP was 0.76; DPNH, 0.73 and 
0.67; leucovorin, 0.65; folic acid, 0.29; IMP-5, 
0.78; and FAH. possessed several fluorescent 
compounds below 0.4. Vessel 1 showed the same 
and with little radioactivity, but had the major 
dortion of its activity (besides C'*-formate) at 
ibout Re 0.76 corresponding to ultraviolet- 
absorbing material. Purification of the blue 
fluorescent compound from (2) through chroma- 
tography with 0.1 m Na acetate, water, and 50% 
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TABLE 7. Reaction or ‘‘FAH,-CHO”’ 
wito IRMP-5 


1 2 3 
Partially purified ‘‘co- + + 
factor’’ 
ATP system* ~ _ 4. 
IRMP-5 used, um .052 .001 .107 


Conditions: 20 mg Dowex-treated enzyme, 
0.314 um IRMP-5, 0.18 um of cofactor, assuming 
€250 mp. = 25,000, 0.22 um formate in each vessel, 
homocysteine, MgCl:, bicarbonate, ATP*, phos- 
phoglycerate* and muscle enzyme* similar to 
(31). Time, 21 min. 


ethanol in all cases yielded bands in which the 
C'-activity and the blue fluorescence coincided 
exactly. This blue fluorescent compound showed 
an ultraviolet absorption spectrum corresponding 
to that of N!°-formylfolic acid (32). 

Further evidence for this structure was the 
conversion of the C“-formyl group to an acid- 
volatile form (HCOOH) by incubation with 
0.1 n NaOH at room temperature (32). Folic acid 
is produced by this alkaline treatment as deter- 
mined by its spectrum (32) and its chromato- 
graphic behavior. Microbiologically the formyl 
compound showed full folic acid activity for S. 
fecaelis R.8 In 5 solvents the isolated formyl 
compound corresponded’ exactly by paper 
chromatography with chromatographically pure 
synthetic N!°-formylfolic acid.” 

After purification through the K:,HPO,- 
isoamyl] alcohol solvent the formylated cofactor 
prepared from RH: + DPNH was able to bring 
about a utilization of IRMP-5 in the absence of 
ATP (table 7). However, much of the expected 
formylating ability of the cofactor was lost. In 
such an experiment C'-formate was not fixed. 
Addition of the ATP system increased the utiliza- 
tion probably by activating the small quantity of 
formate present. Results similar to those in 
table 7 have been obtained directly in the reac- 
tion system without purification by destruction 
of ATP with apyrase. 

As the compound was purified it lost all activ- 
ity, including its ability to act in the presence of 
ATP and formate. The absorption spectrum of 
the crude phosphate-isoamy! alcohol fraction at 
pH 7 has a broad maximum between 250 my and 


8 This microbiological analysis and the purified 
formylfolic acid were provided through the kind- 
ness of Dr. M. Silverman and Dr. J. Keresztesy. 
National Institutes of Health, Public Health Serv- 
ice, Bethesda, Md. 
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260 mu. At 300 my the extinction value is about 
14 of the maximum value and from there very 
gradually decreases to about 380 my. Some sam- 
ples show a flat peak at about 330-350 mu. This 
spectrum is not typical of the sharp 256 my 
maximum and the 365 my band of formylfolic 
acid, but appears to have characteristics of the 
more reduced formylfolic acid fractions such as 
N!°-formyltetrahydrofolic acid (32). From its 
spectrum and its partial stability it appears to 
be close to N?'°-formyldihydrofolic acid (32). 
Rauen and coworkers (41) recently have re- 
ported that in liver preparations folic acid is 
converted to N'°-formylfolic acid, and have stated 
(42) that this compound in the presence of ATP 
and DPN was able to donate a one-carbon unit 
to various acceptors. CF appeared to replace 
N’°-formylfolic acid. It appears likely that these 
workers have obtained an active factor which is 
similar or identical to that referred to here. 


TABLE 8. REACTION OF ANHYDROLEUCOVORIN 
(ACF) ann IRMP-5 


Additions: 1 23 


Enzyme ae 
CF + 
ACF 0 
IRMP-5 + 
Reaction 15 

time, min. 
Total Klett 179 1 

diazo 

units at 

end 


Additions: 20 mg lyophilized and Dowex-l 
treated 0.05 m KHCO,-extract of pigeon liver 
acetone powder, 0.085 um IRMP-5, 10 uum KHCO;, 
4.2 um pDi-homocysteine, 1.8 um MgClo, 1.4 um 
C'4-formate, 29,000 ct/um, 0.20 mg calcium leuco- 
vorin, 0.17 mg anhydroleucovorin. Vol., 0.38 ml; 
temp., 38°; gas phase: air; reaction terminated 
with 6% trichloroacetic acid. 

* Boiled 2 min. prior to adding IRMP-5 and 
ACF. 


noott 

at+ot+ 

notot s 
atoota 
aAt+tooe 
atotonr 
R+t+O+ & 
o+oo+ & 


15 190 182 193 185 211 


or 
oo 
tb 


TABLE 9. SPECIFICITY OF REACTION OF 
IRMP-5 AND ANHYDROLEUCOVORIN 


Addition: 1 2 8 4 5 6 
ACF + 0 + 0: + 0 
IRMP-5 +: +. 0 0 0 0 
IR 0 0. +. +..0 0 
I 0 0 0 0 + + 
Klett diazo units 442 442 465 465 465 465 

added 


Klett unitsatend 168 421 470 446 433 433 


Additions: same as table 8, except without 
MgCl, homocysteine, and C'*-formate. Approx- 
imately 0.2 um of each of the carboxamide com- 
pounds was added. Time, 15 min. 
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Experiments With Anhydroleucovorin. Since 
N!°-formylfolic acid is isolated as a degradation 
product of the reaction of FAH,, ATP and 
formate, and since the reaction of CF and ATP 
produces a blue fluorescent compound similar in 
chromatographic behavior to N?°-formylfolic 
acid, it was considered that the active cofactor 
might be anhydrocitrovorum factor or a deriva- 
tive of it. 


NH. 
i va f 


YAnA, 

| \. CH: —N—Bz—G 
4 : 

| ae 


H 


This compound has been prepared chemically 
(32, 33) and has properties which are much like 
those of the active cofactor. At neutral or slightly 
alkaline pH values, under anaerobic conditions, 
it is quickly hydrolyzed to N?°-formyltetra- 
hydrofolic acid which in turn (aerobically) may 
be rapidly oxidized to the dihydro derivative and 
then to N!°-formylfolic acid. However, its ultra- 
violet spectrum (32, 33) with a principal maxi- 
mum at about 360 my is quite unlike the partially 
purified and still active formylated cofactor. 

It would be expected that formation from CF 
of the onium structure in anhydrocitrovorum 
factor would require energy; this is in keeping 
with the ATP requirement. 

Preliminary experiments with anhydroleuco- 
vorin indicated that it could indeed react with 
carboxamide ribotide. In table 8 data are pre- 
sented showing that in this enzyme system anhy- 
droleucovorin brings about a rather rapid disap- 
pearance of the diazotizable amine of IRMP-5, 
whereas leucovorin shows only slight reactivity. 
It should be emphasized that this is in the «b- 
sence of ATP. These analyses are somewhat 
complicated by a slightly reactive diazotiza!le 
amine which is formed from these folic acid 
derivatives and which is found even after tre::t- 
ment with acetic anhydride. For this reason ‘he 
data are presented with the controls as shown. 
None of the added C™-formate was fixed in these 
experiments. 

Table 9 provides evidence that the reaction 
with the diazotizable amine of carboxamile 
ribotide is specific. The riboside and the free 
base do not react. 





Seplen 


The 
tic na 
ACI’ s 
ATP | 
its one 
and J 
eautio 
dence 
limina 
a con 
wheth 

If 5 
leucov 
of IR 
enzyii 
high e 
dense 
that h 
of N- 
canno 
compt 
In th 
neutré 
kept f 
state. 
forme 
and if 
reacti 
hydro 
conve 
via th 
hydro 
conve 
requit 
formy 
to the 

Its 
canno 
the at 
pounc 
that ¢ 
posses 
possik 
tive. 

OX] 
posses 
(43). 
sary : 

Anl 
pecter 
the @ 
As st 
rapid 





Se Aw -_ 





Sepiember 1954 


The specificity of this reaction and its enzyma- 
tic nature, and the similar chemical lability of 
ACF and the product of the reaction of HCOOH, 
ATP and FAH,, suggest that ACF is donating 
its one-carbon group to IRMP-5 to form IMP-5 
and FAH,. However, the reader should be 
cautioned against accepting these data as evi- 
dence that IMP-5 is synthesized. While pre- 
liminary studies have shown purine formation, 
a complete balance is necessary to determine 
whether IMP-5 is the principal product. 

If we accept, for the present, that anhydro- 
leucovorin does interact with the amino group 
of IRMP-5 under the influence of a specific 
enzyme system, it might be expected that the 
high energy onium structure in ACF would con- 
dense with the amino group of IRMP-5, and 
that hydrolysis would then bring about formation 
of N-formyl-IRMP-5, regenerating FAH, ACF 
cannot be stated unequivocally to be the specific 
compound which reacts with IRMP-5, however. 
In these experiments ACF was prepared by 
neutralization in the cold just prior to use or was 
kept for short periods at neutrality in the frozen 
state. N!°-formyltetrahydrofolic acid should be 
formed spontaneously under these conditions, 
and it is conceivable that this compound is the 
reactive substance. Inasmuch as N!°-formyltetra- 
hydrofolie acid, even in bicarbonate solutions, is 
converted anaerobically to CF (42a), apparently 
via the anhydro compound (but perhaps via a 
hydroxymethylene bridge compound), while 
conversion of CF to the anhydro compound 
requires pH values of 1 to 2, it may be that N?°- 
formyltetrahydrofolic acid is closer energetically 
to the onium structure than is CF. 

It should be emphasized that these experiments 
cannot be taken as evidence that ACF represents 
the activated formyl] cofactor, although the com- 
pound formed from FAH,, formate and ATP or 
that derived from CF and ATP is unstable and 
possesses the same properties as ACF. Quite 
possibly ACF is converted to the active deriva- 
tive. 

Experiments with ACF have shown that it 
possesses little anti-pernicious anemia activity 
(43). However, in view of its lability it is neces- 
sary to consider the possibility of destruction. 

Anhydrocitrovorum factor would not be ex- 
pected to show citrovorum factor activity under 
the conditions of the microbiological assay (44). 
As stated previously, ACF at px 7 is converted 
ripidly to N!°-formyltetrahydrofolic acid anaer- 
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obically, while under aerobic conditions N?!°- 
formylfolic acid is formed (32). Thus ACF shows 
folic acid-like (SFR) activity but, per se, is inac- 
tive for L. citrovorum (33). The product of the 
hydrogenation of N?!°-formylfolic acid, shows 
only slight CF activity as measured (42a) but 
might be expected to be active for SFR. 

The Natural Cofactor. These experiments do 
not necessarily suggest that the product of CF 
and ATP or of FAH,, HCOOH and ATP is 
indeed the natural cofactor. As is well docu- 
mented, boiled extract contains a form of the 
cofactor that does not show citrovorum activity 
as determined microbiologically until it has been 
‘liberated’ by incubation with ‘various enzymes 
(45-47). Boiled extract of pigeon liver shows 
little CF activity until acted on by the CF- 
liberating enzyme system. Yet without preincu- 
bation, it shows the activity of the ATP-derived 
cofactor. The FAH -ATP-HCOOH product 
possesses a CF activity of only 3% of that to be 
expected by the fixation of C'*-formate. 

Experiments by Silverman, Keresztesy and 
Chang (48-50). provide some insight into a pos- 
sible interrelationship between the present studies 
and the natural cofactor. Thus, these workers 
have shown that boiled liver extract incubated 
with liver homogenate in deep cultures (anaero- 
bic) gives rise early in the reaction to compounds 
which show activity mainly toward S. faecalis R. 
(SFR) rather than CF activity. However, on 
further incubation citrovorum factor is formed 
as determined by its microbiological activity and 
also by isolation. On attempting to isolate the 
early product, N!°-formylfolic acid was obtained. 
Yet N'°-formylfolic acid was not converted to 
CF by their preparation. Therefore, it apparently 
represents a degradation product of the original 
compound giving SFR activity. This. rather 
suggests N!°-formyltetrahydrofolic acid or anhy- 
drocitrovorum factor. The microbiological ac- 
tivity of these compounds has been discussed 
under Anhydroleucovorin. One might diagram 
the situation as follows: 


FAH, + HCOOH + ATP 
| 


Bound stable form Sy x — CF 


yee 
| ATP 
N’°-formylfolic acid 


Fie. 4. Suggested interrelationship between 
stable cofactor form and folic acid derivatives. 
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TABLE 10. INCORPORATION OF FORMATE 
AND FORMALDEHYDE CARBON 
INTO PURINE 


2 
HC'*OOH 5 
C“HLO we 
HCOOH 
CH.O 
Ct/um purine X 10° 
Total counts’ in 
CH.O at end X 
10-3 
Minimal formate ‘at és 4. 4.2 9.0 
end, uM 
Minimal free CH.O 
at end, uM 


0.09 0.09 0.09 


Pigeon liver homogenate, 1 ml, prepared as in 
(8), 80 um KHCO;, 6 um each C'4H20 and HC#*- 
OONa, 6 um each CH,0 and formate as pools. 
Vol., 1.22 ml; temp., 38°; gas phase, 95% O2-5% 
CO:; time, 10 min. 


This depiction of the mechanisms involved is 
supported by the observations that the product 
of the reaction of FAH, and formate and of CF 
and ATP and the degradation of X in each in- 
stauve appears to be N!°-formylfolic acid. This 
scheme suggests also that the precursor of CF, 
beginning with folic acid and going through FAH,, 


is X, a compound having properties much like 
that of ACF. Another arrow perhaps should be 
drawn from X to the stable form. The stable form 
could reasonably represent the adenine nucleotide 
derivative which we are accustomed to find in 
active cofactors arising from the B-complex. A 
derivatization at N® or N* might be expected to 
maintain the stability of the molecule. Such a 
suggestion has been made by Welch and Heinle 
(2). 


INTERRELATIONSHIP OF $-CARBON OF SERINE 
AND 2- AND 8-CARBONS OF PURINE 


In the earlier studies of one-carbon utilization 
a number of observations suggested that formate, 
per se, was not an active intermediate. Although 
C*-formate could be converted to the B-carbon 
of serine by rat liver slices, it was not incorporated 
in homogenates (51). However, Siegel and 
LaFaye (52) in Sakami’s laboratory had shown 
that formaldehyde did react to form serine in 
such homogenates. Therefore, it appeared that 
the normal reaction sequence might be: HCOOH 
— CH.O — 6-carbon of serine. That this was not 
the case was suggested by our observations (9, 
21), and those of Berg (53) and of Siekevitz and 
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D. M. Greenberg (54), that formate was 1ot 


‘converted to formaldehyde in cell-free systems 


(pigeon liver preparations) which utilized both 
formate and formaldehyde in the biosynthetic 
pathways. 

An experiment which has been taken as evi- 
dence that formate and formaldehyde are con- 
verted to a common compound prior to their 
incorporation into the purine ring is shown in 
table 10. Such experiments have been reported 
briefly (9, 21). 

In this experiment, in different vessels, 
HC“OOH and C“H.O were employed as the 
sources of carbons 2 and 8 of inosinic acid. Pools 
of non-labeled CH,O and formate were added as 
shown. At the end of the reaction, known large 
quantities of carrier formate and formaldehyde 
were added to each vessel and the total C™- 
activities of free formate and of formaldehyde 
were determined, the former by oxidation with 
mercuric ions (8) and the latter by isolation as 
the formdimedon derivative. 

From these data the minimum number of 
micromoles of formaldehyde or of formate re- 
maining were calculated. After acid hydrolysis 
the total hypoxanthine was isolated by paper 
chromatography and its specific activity deter- 
mined. The experiments were complicated by 
the necessity for maintaining CH.O at relatively 
low concentrations because of its inhibitory 
effect on the reaction system. Because of the 
rapid conversion of CH.O to formate and because 
of the binding of CHO it was difficult to main- 
tain an adequate free CH.O pool. 

Both formate and formaldehyde enter the 
purine (vessels 1 and 3). Addition of a formate 
pool with C“H,O (vessels 3 and 4) reduced the 
specific activity of hypoxanthine to less than 
14 of that without the pool. This is not due 
merely to a rapid conversion of CH,O to for- 
mate which then would enter the purine an 
produce a lower specific activity. Increasing tlie 
formate pool by over 15 times produced litt!e 
change in the degree of dilution. No C-format:- 
carbon could be found in the CH.O fracticn 
(vessel 2) and numerous attempts to show such 
reaction in this system have failed. Therefo:« 
formate does not enter purine by passing throu: !! 
CH.O and this is to be expected from the oxid:: 
tion levels of carbons 2 and 8. Furthermo::, 
CH;0 does not enter obligatorily via HCOO!i. 
The fact that CH,O diluted the C™-activity 11 
the purine (vessel 2) could be explained on tlh: 
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basis that CH.O is converted to HCOOH, 
thereby diluting the formate pool. Nevertheless, 
it is also likely that the dilution results in part 
from the conversion of CHO to the common 
intermediate. These experiments should be 
repeated in the soluble system under conditions 
in which CH,O is not oxidized. On the basis of 
such results, the following scheme was suggested 
(9. 21) (where RNH: was some carrier, perhaps 
a derivative of CF): 


RNH: 


+ CH:0 — RNHCH:OH 


|{ +2H 


+ HCOOH — RNH CHO 
L 


Purine 


RNH: 


The concept of a hydroxymethyl-containing 
intermediate was strongly supported by the 
studies of Elwyn, Weissbach and Sprinson (55) 
showing that the conversion of deuterium- 
labeled B-carbon of serine to methyl groups 
exhibited no loss of carbon-bound deuterium. 
Welch and Nichol (3) have suggested a —CH,OH 
derivative of CF, in which the hydroxymethyl 
group replaces the N°—CHO group. 

Similar results have been obtained with 
formaldehyde and formate in methionine syn- 
thesis by Berg (53). When Berg (56) showed 
the stimulatory effect of homocysteine on the 
formation of methionine, serine and purine from 
formate, it was considered that homocysteine was 
the formyl carrier and that —S—CH,OH and 
—S—CHO derivatives occurred (9, 56). This 
seems unlikely at present. The actual role of 
homoeysteine awaits fractionation of these 
enzyme systems. 

The studies of Roepke, Libby and Small (57), 
Shemin (58), Sakami (59), and Winnick, Moring- 
Claesson and D. M. Greenberg (60) have shown 
that glycine and serine are interconverted by a 
reaction: “1C” + glycine = serine. It has been 
apparent for many years that this reaction 
system was dependent on a folic acid derivative 
(7, 61, 62). Recent studies by Kisliuk and Sakami 
(63) in this department and by Blakley (64) have 
shown that the requirement for ‘boiled extract’ 
‘1 this reaction can be replaced by tetrahydro- 
iolie acid, and these workers have postulated 
‘he existence of the —CH.OH derivative. 

Of considerable importance is the finding (63) 
that the exchange of C'-glycine and serine or 
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the incorporation of C'‘H,O into serine does not 
appear to require ATP even though FAH, is 
required. 

Berg (56) was able to show incorporation with 
pigeon liver extract of C'-formate into the B- 
carbon of serine and into the methyl group of 
methionine as well as into the 2- and 8-carbons of 
purine. The relative incorporation into these 
fractions could be altered by changing the sub- 
strates. Thus, addition of purine precursors would 
draw the activity away from methionine and 
serine and into purine. All of these reactions 
require addition of boiled extract (21, 56). The 
experiments by Kisliuk and Sakami (63) have 
shown that formate incorporation into serine by 
Dowex-1-treated, dialyzed pigeon liver extracts 
occurred in the presence of FAH,, ATP, glucose- 
6-phosphate and Mnt+t. Whether glucose-6- 
phosphate is providing a source of hydrogen for 
reduction of the formyl group to the —CH,OH 
level or an ATP-regenerating system, or both, 
has not been established. However, it is reason- 
able to expect that the reaction of FAH, 
HCOOH and ATP forms the same product as is 
formed in the incorporation of the formate into 
purine. But a diversion of the pathways may be 
expected somewhere beyond this compound. 
This is based on the experiments in vivo of 
Elwyn and Sprinson (65) which show that 
deuterium-labeled formate loses only 10% of its 
deuterium on conversion to serine-§-carbon, but 
loses 70% on conversion to the 2- and 8-positions 
of purine. Thus one of the intermediate steps 
from FAH,-CHO to purine appears to bring 
about a labilization of the formyl hydrogen. It is 
conceivable that such a labilization could occur 
with a compound such as ACF, since the highly 
positive onium nitrogen could draw electrons 
from the methene carbon creating a carbonium 
ion which might then labilize its proton.’ 

We have found that serine can donate a one- 
carbon unit to purine in the pigeon liver system. 
In the acetone powder extracts the reduction of 
formate derivatives to the —CH.OH level does 
not appear to occur and our studies were con- 
ducted with lyophilized supernatant solutions of 
pigeon liver homogenates (56) after Dowex-1 
treatment and dialysis. A marked dependence on 
FAH, for the donation of a one-carbon unit from 
serine to IRMP-5 was demonstrated, but a role 
of ATP has not as yet been clearly shown. At 


® Suggested by Dr. Seymour Pomerantz. 
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FAH, + CH,O 
Serine + FAH, = “FAH,-CH,0OH" + glycine 
+2H 
ATP 
HCOOH + FAH, ——> FAH,-CHO 
ATP 
CF 2 = 2 
zw 2 "*FAH,-CHO 
IRMP- 


IMP-5 + FAH, 


Fig. 5. Suggested scheme for interrelationship 
of serine 6-carbon and purine ureido carbons. 


these meetings Flaks and Buchanan (66) have 
reported not only on this reaction but also on the 
reverse reaction. In the presence of high levels of 
glycine and IMP-5 these workers have been 
able to convert IMP-5 to IRMP-5 and probably 
serine. This reaction required CF and Cu++ and 
apparently did not require substrate quantities 
of ATP. 

Our concept of these results is depicted in 
figure 5. This scheme is presented only as a 
working hypothesis and very likely will be 
altered as these systems are fractionated. In this 
scheme the identity of FAH,-CHO is not known. 
It could be citrovorum factor or N!°-formyltetra- 
hydrofolic acid or another derivative of FAH4. 
The N?°-formyl derivative offers a theoretical 
advantage as the first product of the reaction of 
formate and FAH,. During isolation it would be 
converted readily to N’°-formylfolic acid and it 
might be expected to allow an interconversion of 
the serine 8-carbon and the 2- and 8-carbons of 
purine without ATP, the energy for formylation 
perhaps being derived from the oxidative step. 
Nevertheless, it is important to observe that 
Zakrzewski and Nichol (67) have clearly shown 
that C'*-formate is incorporated into citrovorum 
factor in good yield by an A-methopterin-resis- 
ant strain of S. faecalis. Broquist and coworkers 
(38) and Nichol (39) have shown that in this 
organism serine stimulates the synthesis of CF, 
probably by providing a one-carbon unit. It 
would be logical to expect the introduction of this 
unit to occur over the pathway suggested in 
figure 5, and it is quite conceivable that 
FAH,-CHO in that diagram is CF. The available 
evidence does not allow us to decide whether this 
is the case or whether the CF arises from 
“FAH,-CHO”. It should be added that our 
studies suggest that CF, after reaction with ATP, 
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is able to donate its formyl group for purine 
synthesis. 

The evidence is strong that serine represents a 
quantitatively important source of the ureido 
positions of the purines (68). Since the deuterium 
of B-deuterio-serine is labilized on conversion (in 
vivo) of the 6-carbon to the ureido carbons of 
purine (65), it would be expected that formate 
and the 6-carbon of serine pass through a com- 
mon compound on their pathways to purine. 


FOLIC ACID DERIVATIVES AND THE 8-POSITION OF 
PURINE 


While it has been shown that formate and the 
one-carbon pool are precursors of the 8-carbon of 
purine, there has been little evidence that folic 
acid compounds are involved in the activation of 
the formyl group for this position. It is known 
that cultures of E. coli under sulfonamide bacte- 
riostasis accumulate imidazolecarboxamide com- 
pounds, and this structure contains the eventual 
8-carbon. Jn other organisms, such as certain 
lactic acid bacteria, no imidazole compound is 
formed. Presumably these organisms accumulate 
a substance which lacks the eventual 8-carbon. 
This subject has been discussed in terms of disso- 
ciation constants of the cofactor and the respec- 
tive enzymes involved in the introduction of the 
2- and 8-carbons (9). We have found evidence of 
an accumulation of another glycine derivative 
in E. coli cultures in the presence of prolonged 
sulfonamide inhibition (9) and this may be a 
purine precursor lacking the eventual 8-carbon. 

Recent studies in this laboratory (10) have 
shown the accumulation in pigeon liver extracts 
of glycine amido ribotides (I and II, fig. 1). One 
of these has a formyl group corresponding to the 
8-position of purine. Synthesis of the formyl 
ribotide (II) can be followed by measurement 
of the easily acid-hydrolyzable formyl group. In 
dialyzed and Dowex-l-treated extracts the 
formation of this compound now has been shown 
to be dependent on the following compounds 
(69): formate, glycine, ribose-5’-phosphite, 
ATP, glutamine and citrovorum factor or FAI. 
Whether the mechanism of activation of CF «nd 
of formate is identical to that involved for ‘he 
carbon of position-2 in the purine ring has ot 
been determined. In earlier studies (10) boiled 
extract was a necessary constituent. By employ- 
ing CF or FAH, as a substitute it has been 
possible to show marked stimulatory effects by 
the substrates, whereas previously, because of 
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the high level of the substrates in the boiled 
extracts, such an effect was difficult to demon- 
strate. Thus, as a result of the findings on the 
formylation of IRMP-5 it has been possible to 
approach the problem of the mechanism of syn- 
thesis of the glycine ribotides. 

The finding that a folic acid derivative plays 
a role in the introduction of the 8- as well as the 
2-carbon of the purine ring emphasizes the 
control this cofactor may have in the synthesis 
of such diverse purine compounds as the adenylic 
and guanylic acids of the nucleic acids and such 
cofactors as ATP, DPN and coenzyme A. Since 
serine represents an important source of the 
purine 2- and 8-positions, folic acid may provide 
a liaison between amino acid metabolism and 
reactions in which purine nucleotides are con- 
cerned. 


SUMMARY 


Our current concept of the mechanism of the 
biosynthesis of purine nucleotides involves the 
early interaction of a ribose-phosphate derivative 
with glutamine and glycine to form an aliphatic 
ribotide having the general structure of glycine- 
N-amido-5’-phosphoribotide. At this point a 
formyl] derivative is introduced to form the num- 
ber 8-carbon of purine, and following a number of 
reactions, 5-NH.-4-imidazolecarboxamide ribo- 
tide is formed. This in turn reacts with a formyl 
derivative to yield inosine-5’-phosphate. 

In order to study the mechanism of activation 
of the one-carbon group necessary for closure of 
the purine ring, an appropriate acceptor com- 
pound was sought. This was obtained as 5- 
NH.-4-imidazolecarboxamide-5’-phosphoribotide 
(IRMP-5) which together with the riboside 
accumulates in the culture medium of E. coli 


| under sulfonamide bacteriostasis. Conversion of 


IRMP-5 to inosinic acid occurs in pigeon liver 
extracts by the following overall reaction: 


(1) IRMP-5 + HCOOH + ATP > IMP-5 
+ ADP(?) + Pi(?) + 2H.O 


This reaction requires boiled liver extract in 
addition to ATP. 

The studies outlined in this paper suggest that 
formate reacts with tetrahydrofolic acid in the 
presence of ATP to form a compound, 
FAH,-CHO, which, apparently after a further 
conversion, transfers its group to IRMP-5 to 
yield IMP-5. These reactions may be described 
by the overall equations: 
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(2) FAH, + HCOOH + ATP — FAH,-CHO 
+ ADP(?) + Pi(?) + H.O 


(3) FAH,:-CHO — “FAH,CHO”’ 
(4) “FAH,-CHO” + IRMP-5 — IMP-5 
+ H.O + FAH, 


Citrovorum factor reacts with ATP to form 
a compound which catalyzes the overall reaction 
1 and appears to transfer its formyl group into 
IMP-5. It cannot be stated for the present 
whether CF and FAH,-CHO are identical. CF 
is suggested as forming “FAH,-CHO”’ (fig. 5), 
but the evidence does not preclude its being 
FAH,-CHO. CF does not appear to accumulate 
in the system as a result of reaction 2. Instead, a 
compound accumulates which is able to transfer 
its formyl group to IRMP-5 without passing 
through a free formate stage, and which can react 
with IRMP-5 in the absence of ATP. This 
compound is extremely labile at neutrality, being 
converted during isolation to N?!°-formylfolic 
acid. 

Inasmuch as CF and ATP yield a compound, 
X, which is active in the system but which is 
degraded to a substance corresponding to N?!°- 
formylfolic acid, it was considered that X might 
be derived either from CF and ATP or from 
FAH,, formate and ATP. A compound having 
many of. the requisite chemical properties of X 
is anhydrocitrovorum factor (ACF). This com- 
pound, or perhaps its hydrolytic product N!- 
formyltetrahydrofolic acid, in the absence of 
ATP reacts enzymatically and specifically with 
the aryl amine group of IRMP-5. Although it has 
not been shown that the product is IMP-5, 
ACF fulfills the requirements of the activated 
cofactor ‘“FAH,-CHO” for reaction 4. 

A discussion of the role of tetrahydrofolic acid 
derivatives in the interconversion of the 
—CH.,OH group of serine and the ureido posi- 
tions of purine has been presented. This pre- 
sumably occurs via a —CH,OH derivative of 
tetrahydrofolic acid. As a result of the in vivo 
studies of Elwyn and Sprinson employing deute- 
rium-labeled formate and serine, it seems neces- 
sary to postulate that at some point after 
FAH,-CHO (fig. 5) on the pathway to purine a 
labilization of the formyl hydrogen occurs. This 
is in keeping with the occurrence of a compound 
“FAH,-CHO” (ACF?) from which formyl 
hydrogen might be lost. 

CF or FAH, is able to act as a precursor of a 
cofactor in the introduction of a formyl group 
to form the eventual 8-position of the purine. 
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CLINICAL EFFECTS OF ANALOGS OF FOLIC ACID, 
PURINES, PYRIMIDINES, AND AMINO ACIDS' 


JosepH H. BuRCHENAL 


From the Chemotherapy Service, Memorial Center for Cancer and Allied Diseases, Division 
of Experimental Chemotherapy, Sloan-Kettering Institute, and the Sloan-Kettering Division 
of Cornell University Medical College, New York City 


5 Na DEMONSTRATION by Farber (1) in 1948 
that an analog of folic acid, 4-aminopteroylglu- 
tamic acid, would produce remissions in children 
with acute leukemia with some degree of regu- 
larity gave a tremendous impetus to the chemo- 
therapy of cancer and the study of the various 
biochemical systems in which folic acid and 
certain closely related compounds are involved. 
Since the folic acid antagonists, amethopterin 
(4-amino-N"-methyl-pteroylglutamic acid) and 
aminopterin, are so effective in certain cases of 
leukemia, we have become interested recently in 
studying the various systems which these com- 
pounds affect in bacteria, in mammalian tissues, 
and in the leukemic cell as well as in the normal 
leukocyte (fig. 1). Information gained from such 
studies might make it possible eventually, first, 
to determine more precisely the mechanisms 
whereby these folic acid antagonists exert their 
effect on leukemia, and second, to attempt 
rational combination therapy by the sequential 
blocking (2) of the same metabolic pathway at 
several different levels. 

It has been shown by Nichol and Welch in liver 
slices (3), by Sauberlich (4) and Nichol and 
Welch (8) in the intact animal, and by Hendlin 
et al. (5), Broquist et al. (6) and Nichol et al. (7) 
in bacteria, that the 4-amino derivatives of folic 
acid prevent the conversion of pteroylglutamic 
acid (PGA) to citrovorum factor (CF) and also 
in some way interfere with the action of CF itself 
(8). Hutchison et al. (9), using leukemic cells of 
mice in vitro, have demonstrated that here too 
amethopterin acts to prevent the conversion of 
PGA to CF. Skipper et al. (10, 11) have reported 


1This investigation was supported by a re- 
search grant from the National Cancer Institute 
of the National Institutes of Health, Public 
Health Service; institutional grant from the 
American Cancer Society; the Damon Runyon 
Memorial Fund for Cancer Research; Lasker 
Foundation and Grant Foundation. 


that amethopterin prevents the incorporation of 
formate into the nucleic acid purines of Ak4 and 


L1210 leukemia, and Balis et al. (12), using Line § 


I leukemia, have shown that amethopterin at the 
levels studied decreased the incorporation of 
formate into the thymine of DNA much more 
than into the adenine, guanine, or cytosine. 
Various other investigators have demonstrated in 
many systems, using normal cells and tissues, 
that a folic acid deficiency induced by either diet 
or by an antagonist prevents the incorporation of 
one-carbon fragments into the 2- and 8-carbons 
of the purine skeleton (13-16), into the 5-methy] 
position of thymine (16), into the beta-carbon of 
serine (17, 18), and into the methyl group of 
methionine (19, 20). Such a deficiency also ap- 
pears to prevent the incorporation of the alpha- 
carbon of glycine into cysteine and glutamic acid 
(21), and the methyl carbon of betaine and 
methionine into choline and creatine (21a), and 
also to decrease markedly the choline oxidase 
activity of mitochondria of rat liver (22). 

A program has been set up at the Sloan- 
Kettering Institute to study, in experimental 
systems and in the patient, analogs of the prod- 
ucts of these various reactions. I would like to 
discuss now the clinical effects of a few of these 
compounds: amethopterin, 2,4-diamino-5-(3'1’- 
dichloropheny])-6-methyl pyrimidine, and Dara- 
prim as CF antagonists; 2,6-diaminopurine, 8- 
azaguanine, 6-chloropurine, 6-mercaptopurine, 
and thioguanine as purine analogs; 6-azathymine 
as a thymine analog; azaserine as a serine analog; 
and ethionine as an analog of methionine. 

The first group of analogs to be studied el:ni- 
cally was the folic acid antagonists of which 
amethopterin may be taken as a representat've 
example. Studies have been made on absorption 
and blood levels of this compound (23) in nor: al 
volunteers, and it has been found that after ‘he 
ingestion of 5 mg of this compound on an em))ty 
stomach, serum levels of 50 my/ml are detecta'»le 
as early as 15 minutes, with top levels of appro\i- 
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mutely 100 my/ml being noted within 30-60 
minutes after administration. In individuals with 
normal kidney function, the serum amethopterin 
rapidly drops to below detectable levels within 
3-S hours, but in patients with impaired renal 
function, levels of 40 my/ml at 24 hours, and of 
20 my/ml at 48 hours may be present. Intra- 
venous injections of 0.05 mg/kg of either 
amethopterin or CF have been given to leukemic 
and non-leukemic patients in the hope that 
serum levels might demonstrate some difference 
in the metabolism of these compounds (24, 25). 
There were no significant differences however, in 
the curves of the two groups. 

The treatment dose of amethopterin in acute 
leukemia is usually 2.5-5 mg daily by mouth in a 
child, and 5-10 mg daily in an adult, although 
larger doses may be given occasionally (26). Ex- 
cessive doses of the drug will bring about certain 
toxic manifestations such as loss of appetite, 
ulcerations of the mouth, ulcerations and hemor- 
rhage in the gastrointestinal tract, and loss of 
hair. In addition to this, there may be some de- 
pression of the marrow with the appearance of 
megaloblast-like forms in the red cell precursors. 
Colsky (27) has recently reported six cases of 
portal cirrhosis in children with acute leukemia 
following long-term therapy with amethopterin. 
The acute toxicity of amethopterin may be pre- 
vented by the simultaneous administration of 
CF (28). A 5-year-old girl was given 2.5 mg daily 
of amethopterin by mouth for 8 days and de- 
veloped small ulcerations of the buccal mucosa. 
At that time small doses of CF were given intra- 
muscularly and the amethopterin was continued. 
This regimen prevented the toxicity and when 
the doses of amethopterin and CF were increased, 
a situation was finally reached where 3 mg daily 
of CF intramuscularly for 3 weeks prevented the 
toxicity of oral doses of amethopterin varying 
from 45-60 mg daily. It was only when a dose of 
65 mg daily of amethopterin was reached that 
toxic mouth lesions again appeared. It is to be 
noted that in this situation, as with leukemic 
mice (29), CF prevented the anti-leukemic as 
well as the toxic effects of amethopterin. 

The ability of the folic acid antagonists to pro- 
duce remissions in leukemia is well known. The 
over-all results of therapy with the folic acid 
antagonists, as compiled by Farber (30) from the 
reports at the Second Conference on the Folic 
Acid Antagonists (31), showed that 68% of 425 
children with acute leukemia received con- 
siderable clinical benefit from the administration 
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of these agents. Good clinical and hematological] 
remissions where the marrow returned to essen- 
tially normal morphology and function were 
somewhat less frequent than this, ranging from 
30-50%. These compounds appear to cause a 
definite increase in survival time. 

Another compound which has had considerable 
clinical study in leukemia is 2 ,4-diamino-5-(3/4’- 
dichlorophenyl)-6-methyl pyrimidine (32), which 
was synthesized by the Wellcome Research 
Laboratories as an antimalarial and is a close 
analog of Daraprim (32). It is an antagonist of 
folic acid and CF, but seems to work at a some- 
what different level in the metabolic pathway 
than amethopterin (33). It has been shown by 
Hutchison (34) to be extremely potent in pre- 
venting the conversion of PGA to CF in resting 
cells of S. faecalis 8043, and to be 20 times as ef- 
fective as amethopterin in preventing this con- 
version in the amethopterin-resistant  S. 
faecalis/A. Its inhibitory effect on S. faecalis 
8043 can be competitively reversed by CF, but 
not by folic acid (33), and its toxicity in animals 
can be prevented only by CF, and then only in a 
narrow range. Similarly, in man the leukopenia, 
thrombocytopenia, mouth ulcerations and diar- 
rhea induced by it can be prevented by CF (35). 
While both this compound and amethopterin 
produce the megaloblast-like picture in the 
erythroid series of the marrow, the other toxic 
lesions caused by this compound differ somewhat 
from those induced by amethopterin (35). The 
mouth ulcerations, instead of coming on before 
the ulcerations of the gastrointestinal tract, as 
with amethopterin, appear at about the same 
time or even later than the gut lesions. Skin rash, 
which is very rare with amethopterin, occurred 
in 16 out of 41 patients treated with this pyrimi- 
dine derivative. In all, this compound was tried 
in 32 cases of leukemia. In 3 of 15 children with 
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previously untreated acute leukemia, a dose of 5 
mg daily by mouth was sufficient to produce a 
remission with decrease in the abnormal cells of 
the marrow, a return of normal polymorpho- 
nuclear cells in the peripheral blood, and an 
ability to maintain relatively normal hemoglobin 
levels. None of 10 children with amethopterin- 
resistant leukemia, however, and none of 7 adults 
responded at all to this drug. Since the compound 
accomplished nothing that amethopterin could 
not do, and since its toxicity at therapeutic levels 
was much greater, it was not considered to be a 
practical agent in the treatment of acute leu- 
kemia. It is of interest that Daraprim, a closely 
related compound, has recently been shown by 
Frost et al. (36) to have a beneficial effect in 
polycythemia vera. 

At least five purine analogs have been studied 
clinically. The first of these was diaminopurine, 
which has been demonstrated to act as a pre- 
cursor of nucleic acid guanine in the rat (37) and 
in bacteria (38), and to be somewhat preferen- 
tially incorporated into the combined nucleic 
acids of animal and human tumors (39). It was 
shown by Biesele et al. (40) to have a selective 
effect against Sarcoma 180 cells grown in tissue 
culture by the roller tube technique at levels 
which did not harm normal cells grown in the 
same tube. It also prolongs the survival time of 
mice with transplanted leukemia Ak4 (41). In 
patients, the maximum tolerated dose of this 
compound orally or intravenously is approxi- 
mately 10 mg/kg daily. At toxic levels, nausea, 
vomiting, diarrhea, leukopenia, thrombocyto- 
penia, and severe depression of the bone marrow 
without megaloblastosis are noted. An occasional 
patient with acute leukemia or with chronic 
myelocytic leukemia may derive some benefit 
from this compound, but most patients cannot 
tolerate sufficient amounts of the drug to achieve 
the desired effect. In our experience, one patient 
with acute leukemia had three separate remis- 
sions over a period of 4 years with this compound, 
and two others appeared to be benefited some- 
what, whereas 26 others similarly treated did 
not (26). Because of the severe nausea and 
vomiting only one of five patients with chronic 
myelocytic leukemia was able to tolerate suffi- 
cient amounts of the drug to cause a lowering of 
white count, but he had three separate remissions 
over a period of 2 years with this agent. Despite 
the interesting biochemical and tissue culture 
data on this compound, because of the rarity of 
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its action in clinical leukemia, and its toxicity at 
therapeutic levels, it does not seem to be a prac- 
tical agent for use alone in treating any form of 
leukemia at the present time. 

Kidder et al. (42) have demonstrated 8-aza- 
guanine to be a marked growth inhibitor for 
Tetrahymena geleit and to cause some inhibition 
of growth of certain transplantable mouse tumors 
and leukemias (43-46). Dogs given 25 mg/kg 
intravenously daily by Scholler et al. (47) showed 
a marked diuresis with consequent dehydration 
but no skin lesions (56). When dissolved in 
slightly alkalinized saline and administered to 
patients intravenously by two different groups of 
investigators, doses in the neighborhood of 200 
mg a day (3 mg/kg) for 5 days were sufficient to 
cause severe maculopapular rashes which pro- 
gressed in some cases to exfoliation if the dosage 
was continued (48, 49). In one other series of 
patients treated by Colsky et al. (50) consider- 
ably larger doses of the drug were given either 
intravenously or intramuscularly suspended in 
glucose and water without evidence of rash. In 
none of the series, however, was there any bene- 
ficial effect on the metastatic tumors, but no cases 
of acute leukemia were studied. In view of the 
fact that Law (46, 51) has shown that this com- 
pound has such a marked effect on certain trans- 
planted leukemias in mice, and the recent 
demonstration of the clinical effects of a closely 
related analog, 6-mercaptopurine (52), this com- 
pound is now being restudied in acute leukemias 
by our group. Its diuretic effect is also being 
explored clinically. 

Elion, Hitchings et al. (53) synthesized 6- 
mercaptopurine and showed it to be a purine 
antagonist in L. casei (54). Clarke et al. (55, 56) 
demonstrated its effect against Sarcoma 180 in 
the mouse, and others have noted similar anti- 
tumor and antileukemic effects in other mouse 
tumors (57) and leukemias (58). Philips et «l. 
have shown that it causes marrow depression aid 
hepatic damage at high dosage (25 mg/kg 
i.v.q.d.) in the dog (56), but clinical studies at 
doses effective in leukemia have shown no e\'!- 
dence of hepatic damage (52). The usual dose 's 
2.5 mg/kg of body weight by mouth. This dosi::e 
has been given in children for as long as 8 mont''s 
continuously with no evidence of toxicity, but it 
higher levels in children, or sometimes after p1- 
longed dosage at this level in adults, there may |e 
evidence of bone marrow depression or gast))- 
intestinal disturbances. 6-Mercaptopurine will 
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produce remissions in children and occasionally 
in adults with acute leukemia, both in previously 
untreated patients and in those in whom the dis- 
tase has developed resistance to amethopterin 
or to cortisone. As with all other agents useful 
in the treatment of leukemia, resistance to mer- 
captopurine also eventually develops, but in this 
situation a response to amethopterin or to ster- 
oids may still be expected. Figure 2 shows a 
typical example of this in a 2'4-year-old child who 
responded at first to mercaptopurine with a re- 
mission lasting approximately 9 months. When a 
relapse occurred despite continuance of mercapto- 
purine therapy, she was switched to amethop- 
terin and cortisone and aga‘n developed a satis- 
factory remission. In acute leukemia, out of 101 
children, 51 had good clinical and hematological 
remissions, 17 had partial remissions, and 33 were 
considered failures. In 49 adults there were 7 
good clinical and hematological remissions, 10 
partial remissions and 32 failures. Twelve of these 
failures, however, had been treated for less than 
« week and were considered to have had inade- 
quate therapy. 

In contrast to the other previously studied 
aiitimetabolites, 6-mercaptopurine will also cause 
consistent remissions in the early stage of chronic 
niveloeytic leukemia. In 11 of 12 patients in the 


early stages of this disease, good clinical and 
hematological remissions were achieved by mer- 
captopurine therapy. It is of considerable scien- 
tific interest that in two of six patients with 
chronic myelocytic leukemia in the terminal 
acute stage, temporary remissions lasting from 1 
to 4 months were achieved by therapy with this 
drug. Similar experiences have been noted else- 
where and this appears to be the first instance of 
a drug which can with some degree of regularity 
influence the course of the terminal acute stage 
of this disease. 

A closely related analog, 6-mercapto-2-amino- 
purine (thioguanine), has also been studied 
clinically (53). This compound in dogs and rats 
has been shown by Philips ef al. (58a) to be a 
specific bone marrow depressant and does not 
produce the characteristic pulmonary edema in 
the rat or the hepatotoxic or gastrointestinal 
effects of mercaptopurine in the dog. This sup- 
ports the principle of specific sensitivities of par- 
ticular tissues. Although in dogs this compound 
is approximately 20 times as toxic intravenously 
as 6-mercaptopurine, the dosage in man by 
mouth seems to be only slightly less than that of 
6-mercaptopurine, and this possible discrepancy 
is being explored. In all of three patients in the 
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early stage of chronic myelocytic leukemia 
satisfactory remissions were produced. 

Another closely allied derivative, 6-chloro- 
purine (59), is of particular interest from the 
biochemical point of view since in contrast to 
6-mercaptopurine it has no inhibitory effect in S. 
faecalis 8043, S. faecalis/A, or L. arabinosus (60). 
In most of the strains of mouse leukemia so far 
studied, it appears to be without antileukemic 
effect, but in L1210 leukemia there is a slight 
prolongation of survival time (61). Clarke et al. 
(62) have shown, however, that it does inhibit 
the growth of Sarcoma 180 in mice, but neither it 
nor thioguanine are effective against a strain of 
Sarcoma 180 made resistant to mercaptopurine. 
Preliminary studies to date have shown that in 
both chronic myelocytic leukemia and previously 
untreated acute leukemia, it will produce remis- 
sions. We have so far been unable, however, to 
achieve remissions with this drug in children 
whose disease has become resistant to mercapto- 
purine. The daily oral dosage of this compound 
has been 0.5-1.0 gm in children (30-40 mg/kg) 
and from 1.5-2.0 gm in adults. At this level no 
toxic effects have as yet been noted and it may 
be possible to give considerably higher doses. 

A thymine antagonist, 6-azathymine,? has also 
been. administered to patients in preliminary 
studies. In mice and rats at very high doses 
(3200 mg/kg intravenously) it has been shown 
by Montegazza et al. (63) and Philips (64) to 
cause paralysis and death. At 500 mg/kg in cats 
there is an ascending paralysis. In dogs at 200 
mg/kg daily intravenously for 10 days, an in- 
crease in prothrombin time and an increased 
bromsulphthalein retention and some weakness of 
the hindquarters was noted. These abnormalities, 
however, disappeared when dosage was stopped. 
It has been given to patients with acute leukemia 
in doses as high as 10 gm daily by mouth. When 
given to a 50 kg boy no marked evidence of tox- 
icity other than slight anorexia and nausea and 
no appreciable effect on the neurological system 
or on bone marrow or peripheral blood values 
were seen. During the 6 days at 6 gm/day and the 
6 days of 10 gm/day there were no changes in 
prothrombin time or in bromsulphthalein re- 
tention. Although this dose is comparable to the 
amount of thymine which will produce remissions 
in patients with pernicious anemia, it is obvious 


2 Synthesized by A. Maggiolo and G. H. Hiteh- 
ings by a new method. 
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that higher dosage of this analog must be used to 
determine whether it has any antileukemic effect 
at the maximum tolerated dose. It will also be 
interesting to see whether this drug can produce 
a pernicious anemia-like picture in patients with 
previously normal marrows. 

An analog of serine, o-diazo acetyl-l-serine 
(Azaserine, P165), isolated by the group at 
Parke-Davis (65, 66), was shown by Stock et al. 
(67) to have a rather marked anti-tumor effect 
against Sarcoma 180 and later against various 
strains of mouse leukemia (68). Murphy et al. 
(69) have demonstrated that it also causes fetal 
resorption and developmental anomalies in sur- 
viving rat fetuses after a single dose of 2.5 mg/kg 
to the mother at about day 10 (‘goth the ma- 
ternal LDso dose.) This would appear to be an- 
other instance of striking tissue specificity. The 
maximum tolerated dose of this compound when 
given alone by either the intravenous or oral 
route, to patients with widespread neoplastic dis- 
ease, is approximately 10 mg/kg body weight 
daily (70). Children tolerate the drug somewhat 
better than adults, but after 7-10 days of this 
dose in adults, redness and ulceration of the 
buccal mucosa, lips and tongue frequently ap- 
pear. This is oftentimes associated with symp- 
toms of ‘heartburn’ and gastrointestinal distress. 
These effects of azaserine in patients could not be’ 
combatted by giving large doses of B-vitamins, 
methionine or protein hydrolysates. In adults, in 
a certain percentage of cases there appeared to be 
an increased amount of jaundice in those patients 
who were pushed to toxicity with the drug, but 
most of these cases had considerable liver involve- 
ment with carcinoma or with Hodgkin’s disease 
before therapy was started, so that it is difficult 
to incriminate the drug with certainty. It is of 
interest, however, that Sternberg et al. (71) had 
noted jaundice in dogs and hepatic necrosis in 
rats and mice given this drug. Azaserine (P165), 
when given to children with acute leukemia at a 
dose of 9 mg/kg of body weight daily by mouth, 
produced temporary remissions in an occasion:l 
previously untreated patient. Figure 3 shows t!ie 
development of a partial remission with improve- 
ment of the marrow and of the platelets and pol\- 
morphonuclear leucocytes of the peripheral bloo’|, 
following a dose of 9 mg/kg daily. Despite tive 
continuance of therapy at full dosage levels, how- 
ever, the patient’s disease relapsed within 6 wees 
and the marrow returned to its original leukemic 
state (70). Thus it would appear that, althouyh 
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remissions may be achieved in acute leukemia 
with this agent, they are too short to be of any 
practical value. It is of interest that in this pa- 
tient a complete remission was then achieved by 
mercaptopurine. 

Ethionine, the ethyl! analog of methionine, has 
been shown by many workers to produce liver 
and pancreatic damage in animals (72-79), to in- 
hibit the growth of the Jensen sarcoma in rats 
(80) and has been noted by Skipper et al. (39), in 
transplanted mouse leukemia, to have some 
synergistic effect with amethopterin. White and 
Shimkin (81) studied this compound in six pa- 
tients with advanced neoplastic disease. On a low 
methionine diet and 5-10 gm of ethionine daily 
lor short periods of time, toxic manifestations 
such as toxic psychoses, impaired hepatic func- 
tion, diarrhea, rash and occasionally renal dam- 
age, appeared. Ethionine has also been studied 
independently by our group. Although we have 
not as yet had adequate trials of this compound 
in leukemias, some preliminary results in other 
patients might be worth mentioning. A patient 
with fibrous dysplasia complicated by osteogenic 
sarcoma was treated with ethionine, 3-5 gm 
daily, while on an essentially normal diet. After 





7 days on this therapy, the previously elevated 
alkaline phosphatase began to fall, reaching the 
lowest levels in 2 years of observation. After 15 
days of therapy, however, the patient developed 
a toxic psychosis and the drug had to be stopped. 
Once the drug was discontinued, and methionine 
5 gm daily started, the patient’s mental status 
returned to normal within a period of a few days. 
Liver function studies, which had disclosed signs 
of abnormality during therapy, returned to 
normal. After a 10-weeks’ rest period, the pa- 
tient’s alkaline phosphatase had returned to its 
previously elevated level and the patient was 
restarted on ethionine 3 gm daily. Again the alka- 
line phosphatase fell within 10 days and the 
hepatic function became abnormal. There was no 
appreciable decrease in the size of the tumor 
mass at the site of the hip disarticulation during 
the first course of therapy, and definite progres- 
sion occurred during the second. 

Since up to the present time nothing more than 
quantitative differences have been demonstrated 
between normal and leukemic cells, it is doubtful 
whether any single agent will have sufficient 
specificity of action to control the disease in- 
definitely. For this reason the sequential block- 
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ing, as suggested originally by Potter (2), of 
several different levels of a metabolic pathway 
essential for the leukemic cell appears to be the 
most rational approach to chemotherapy (82-87). 
It is our hope in studying these analogs of prod- 
ucts of the formylation reaction that some may 
be synergistic with amethopterin or with other 
compounds as combination therapy. Preliminary 
studies in mice with both Sarcoma 180 (62) and 
transplanted leukemias (61) have not demon- 
strated a synergistic effect between amethopterin 
and mercaptopurine, and the very preliminary 
clinical trials of such combinations have tended 
to substantiate this lack of synergism. The com- 
bination of mercaptopurine and azaserine, how- 
ever, has been shown by Clarke et al. (85) to be 
synergistic in Sarcoma 180, and has also been 
shown by others to be similarly effective in some 
strains of mouse leukemia (68). The fact that 
Skipper (88) has shown that azaserine prevents 
the incorporation of formate and glycine into the 
combined nucleic acids of both normal mouse 
tissue and tumors suggests at least theoretical 
support for the use of these two compounds in 
combination, as perhaps sequential blocking 
agents in purine polynucleotide synthesis. For 
this reason, azaserine has been studied in children 
with acute leukemia for the past 10 months. In 
an occasional patient, the combination of mer- 
captopurine and azaserine has seemed to produce 
a remission of considerably longer duration than 
would generally have been expected with mer- 
captopurine alone. In most cases, however, it has 
not been demonstrated that this combination has 
any advantages over the use of 6-mercaptopurine 
alone, and much further study will be necessary. 
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It is obvious from these data that this is merely 
a preliminary progress report on the antimetabo- 
lites in the chemotherapy of leukemia. The in- 
teresting effects of mercaptopurine suggest that 
many more purine analogs should be studied— 
certainly all that have inhibitory effects against 
mouse tumors and leukemias. In addition, the 
difference in nucleic acid metabolism between 
various bacterial and mammalian species (89-94) 
makes it appear worthwhile to give clinical 
attention even to analogs which are inactive in 
mice. 

The increased incorporation, in vitro, of 
labelled orotic acid into the uridylic acid of tu- 
mors reported by Weed (95) and the similar 
situations noted with uracil by Rutman et al. (96) 
suggest the need for the synthesis, screening and 
clinical trial of analogs of these compounds. Re- 
cently, studies of a potent antagonist of orotic 
acid were described by Welch (97); this com- 
pound is the sulfonamide analog (uracil-6-sulfon- 
amide) of orotic acid. Higher nucleoside and 
nucleotide derivatives of active compounds should 
also be investigated. 5-Hydroxy uridine, studied 
by Visser (98) and by the Sloan-Kettering group, 
and 6-azathymidine, reported recently by Welch 
(97, 99), are examples of such compounds. In 
addition to the purines and pyrimidines, possible 
antagonists of other products of CF-catalyzed 
reactions would also appear to be a fertile field 
for the biochemist and clinician. 

Studies on such analogs or combinations of 
analogs should produce interesting information 
on human nutrition. It would be surprising in- 
deed if they did not prove of even greater interest 
and value in the chemotherapy of leukemia. 


REFERENCES 


1. Farper, S., L. K. Dramonp, R. D. MERcER, 
R. F. Sy_vester, Jr. anp J. A. Woirr. New 
England J. Med. 238: 787, 1948. 

2. Porrer, V. R. Proc. Soc. Exper. Biol. & Med. 
76: 41, 1951. 

3. Nicnot, C. A. anp A. D. Wetcu. Proc. Soc. 
Exper. Biol. & Med. 74: 403, 1950. 

4. Sauserticn, H. E. J. Biol. Chem. 181: 467, 
1949. 

5. Henpuin, D., L. K. Kopitscuek anp M. H. 
Soars. J. Bact. 65: 466, 1953. 

_ 6. Brogutst, H. P., A. R. Kounter, D. J. Hutcur- 
SON AND J. H. BurcuENAL. J. Biol. Chem. 202: 
59, 1953. 

7. Nicnou, C. A., 8. F. ZAKRzEwski Anp A. D. 
We cu. Proc. Soc. Exper. Biol. & Med. 83: 272, 
1953. 

8. GREENSPAN, E. M., A. GoupIn anv E. B. 
ScHoOENBACH. Cancer 4: 619, 1951. 


9. Hutcutson, D. J.. M. T. Dow.ina anp J. H. 
BuRCHENAL. Proc. Am. Assoc. Cancer Res. 1: 
22, 1954. 

10. Skipper, H. E. anno J. H. BuRCHENAL. Cancer 
Res. 11: 229, 1951. 

11. Skipper, H. E., L. L. BENNETT, JR. AND L. W. 
Law. Cancer Res. 12: 677, 1952. 

12. Baus, E. M., D. H. Levin ann J. Dancis. 
Proc. Am. Assoc. Cancer Res. 1: 3, 1954. 

13. Skipper, H. E., J. H. MitcHe1, Jr. ann L. L. 
BENNETT, JR, Cancer Res. 10: 510, 1950. 

14. BucHanan, J. M. Abstr. Am. Chem. Svc., 
119th meeting, Boston, 13c, April, 1951. 

15. Gotptuwait, D. A. anp A. Brenpicu. Fed: :a- 
tion Proc. 10: 190, 1951. 

16. Gotptuwait, D. A. AND A. Benpicu. J. Bol. 
Chem. 196: 841, 1952. 

17. Woops, D. D. Abstr. Am. Chem. Soe. 12:)th 
meeting, New York, 1A, 1951. 











Sep 


18 


19. 


20. 


21. 


2a. 


22. 


no 
= 


De oOmwnnomueuiee yA Moell>«atantd ad 4.) CE Oe aa ey ee ae oa ae ee ee ee 


27. 


30. 


31, 


32. 


33. 





6) 


ld 


Ip, 
ch 


le 
ed 
ald 


al. 
ith 





Se ptember 1954 


18 


19. 


20. 


— 


— 


22. 


24. 


bdo 
or 


26. 


27. 


30. 


> 


31. 


32. 


3: 


w 


34. 


35. 


36. 


21. 


21a 


Puaut, G. W. E., J. J. Beruemt anp H. A. 
Larpy. J. Biol. Chem. 184: 795, 1950. 

Srexo., J. A., 8. Werss anp K. Wertss. Abstr. 
Am. Chem. Soc. 120th meeting, New York, 
21C, Sept. 1951. 

DinninG, J. S., C. K. Kerra anv P. L. Day. 
J. Biol. Chem. 189: 515, 1951. 

Srexou, J. A., K. W. Weiss anv S. WEIss. 
Federation Proc. 10: 252, 1951. 

. Srexon, J. A., S. Weiss, P. SmitH anp K. 
Weiss. J. Biol. Chem. 201: 299, 1953. 
WiuuiaMs, J. N., Jr., A. SREENIVASAN, SHAN- 
CuinG Suna AnD C. A. Etvensem. J. Biol. 
Chem. 202: 233, 1953. 


3. BuRCHENAL, J. H., G. B. Warine, R. R. 


ELiLison AND H. C. REtiy. Proc. Soc. Exper. 
Biol. & Med. 78: 603, 1951. 

Evuison, R. R., M. L. Murpny, D. J. Hutcut- 
SON AND J. H. BurcHENAL. To be published. 


. Murpuy, M. L., D. J. Hurcnison, R. R. 


ELLIson AND J. H. Burcuenau. To be pub- 
lished. 

BURCHENAL, J. H., D. A. Karnorsky, E. M. 
Kines.ey-Piuuers, C. M. Soutuam, W. P. L. 
Myers, G. C. Escurr, L. F. Craver, H. W. 
DARGEON AND C. P. Ruoaps. Cancer 4: 549, 
1951. 

Cousky, J. Ciba Foundation Symp. on Leu- 
kemia Research. In press. 


. BurcHENAL, J. H. ano E. M. Kinastey- 


- 


Pruuers. J. Clin. Invest. 30: 631, 1951. 


. BurcHENAL, J. H., G. M. Bascock, H. P. 


Broqutst AND T. H. Jukes. Proc. Soc. Exper. 
Biol. & Med. 74: 735, 1950. 

FARBER, 8S. Kretchmer Lecture. Proc. Inst. 
Med. Chicago 18: No. 14, 1951. 

Report: Second Conference on Folic Acid An- 
tagonists, edited by S. Farser. Blood 7: Suppl. 
1952. 

Fauco, E. A., L. G. Goopwin, G. H. Hircu- 
InGs, I. M. Routio AND P. B. RussEtu. Brit. J. 
Pharmacol. 6: 185, 1951. 


. Hrrcuines, G. H., E. A. Fauco, G. B. Erion, 


S. Sincer, G. B. Warine, D. HutcHIsoNn AND 
J. H. BurcHenau. Arch. Biochem. 40: 479, 
1952. 

Hutcuison, D. J. aNnp J. H. BURCHENAL. Ciba 
Foundation Symposium on Chemistry and 
Biology of Pteridines. Ir press. 

Murpny, M. L., R. R. Evuison, D. A. Kar- 
NOFSKY AND J. H. BurRcHENAL. J. Clin. In- 
vestigation. In press. 

Frost, J. W. anv R. Jones, Jr. Proc. Am. 
Assoc. Cancer Res. 1: 15, 1954. 


7. Benpicu, A., 8. S. Furst anp G. B. Brown. 


J. Biol. Chem. 185: 428, 1950. 


. Batis, M. E., D. H. Levin, G. B. Brown, 


G. B. Erion, H. VANDER WERFF AND G. H. 
Hitcuines. J. Biol. Chem. 196: 729, 1952. 


5. Skipper, H. E. Personal communication. 
40. Bresexe, J. J., R. E. Bercer, A. Y. Wizson, 


G. H. HircuineGs AND G. B. Exion. Cancer 4: 
186, 1951. 


. BurcHENAL, J. H., A. Benpicn, G. B. Brown, 


CLINICAL EFFECTS OF VARIOUS ANALOGS 


42. 
43. 


44, 


45. 


46. 


47. 


48. 


49. 


51. 


52. 


53. 


55. 


56. 


57. 
58. 





767 


G. B. Exton, G. H. Hitcutnas, C. P. Ruoaps 
AND C. C. Stock. Cancer 2: 119, 1949. 

Kipper, G. W. anno V. C. Dewey. J. Biol. 
Chem. 179: 181, 1949. 

Kipper, G. W., V. C. Dewey, R. E. Parks, 
Jr. AND G. L. WoopsipeE. Science 109: 511, 
1949. 

Kipper, G. W., V. C. Dewey, R. E. Parks, 
Jr., AND G. L. WoopsipE. Cancer Res. 11: 204, 
1951. 

Suarura, K.,G.H. Hitcuines, L. F. Cavirert 
AND C. C. Stock. Cancer Res. 10: 178, 1950. 
Law, L. W. Cancer Res. 10: 186, 1950. 
ScHouuer, J., F. S. Puriips, 8. 8. SrERNBERG 
AND D. A. CuaRKE. Federation Proc. 13: 402, 
1954. 

ARMISTEAD, G. C., Jr., J. H. BurcHenat, 
D. A. Karnorsky AND C. M. Soutuam. Cancer 
2: 1087, 1949. 

GELLHORN, A.,M. ENGELMAN, D. SHaprro, 
S. Grarr anD H. GIuuespie. Cancer Res. 10: 
170, 1950. 


. Coutsxy, J., E. M. GREENSPAN AND E. B. 


ScHOENBACH. Cancer 5: 1221, 1952. 

Law, L. W. Proc. Soc. Exper. Biol. & Med. 78: 
499, 1951. 

BuRcHENAL, J. H., M. L. Murpuy, R. R. 
Exuuison, M. P. Sykes, T. C. Tan, L. A. 
LEONE, D. A. Karnorsky, L. F. Craver, 
H. W. DarGEON AND C. P. Ruoaps. Blood 8: 
965, 1953. 

Enron, G. B., E. Burnet anp G. H. Hitcuinas. 
J. Am. Chem. Soc. 74: 411, 1952. 


. Erion, G. B., G. H. Hitcuines ann H. 


VANDERWERFF. J. Biol. Chem. 192: 505, 1951. 
CuaRKE, D. A., F. S. Putuipes, 8S. 8. STERN- 
BERG, C. C. Stock AND G. B. Exion. Proc. Am. 
Assoc. Cancer Res. 1: 9, 1953. 

CuaRKE, D. A., F. S. Puiuips, 8. 8S. Stern- 
BERG, C. C. Stock, G. B. En1on anp G. H. 
Hitcuines. Cancer Res. 13: 598, 1953. 
Sxrpper, H. E. Personal communication. 
BurcuHENAL, J. H. Ciba Foundation Symp. on 
Leukemia Research. In press. 


58a. Puities, F. S., S. S. Srernspere, L. D. 


59. 
60. 
61. 


62. 
63. 


HAMILTON AND D. A. CLARKE. Proc. Am. 
Assoc. Cancer Res. 1: 37, 1954. 

Benpicu, A., P. J. RussEut anp J. J. Fox. To 
be published. 

Hutcuison, D. J. anv J. H. BurRcHENAL. Un- 
published observations. 

BuRcHENAL, J. H. Unpublished observations. 
CLARKE, D. A. Personal communication. 
Monteagazza, P., R. TomMMasitnt AND R. 
Fusco. Arch. Int. Pharmacol. & Therap. 95: 


123: 1953. 


64. Puiiips, F. 8S. Personal communication. 
65. 


Bartz, Q. R., C. C. Exper, R. P. Frowarpt, 
S. A. Fusarti, T. H. Hasxett, D. W. 
JOHANNESSEN AND A. Ryper. Nature 173: 72, 
1954. 


. Enruicn, J., L. E. ANpErson, G. L. Correy, 


A. B. Hitiecas, M. P. Knupsen, H. J. 
KoerpsE.., D. L. KoHBERGER AND J. E. OYAAs. 
Nature 173: 71, 1954. 








768 


67. 


69. 


70. 


71. 


72. 
73. 


74. 


75. 
76. 
77. 
78. 
79. 
80. 


81. 


Srocx, C. C., H. C. Reruty, 8. M. Buck.ey, 
D. A. CLARKE AND C. P. Ruoaps. Nature 173: 
71, 1954. 


. BurcuenaLt, J. H., M. L. Murpuy, M. 


Yucroctu anp M. Horsrauu. Proc. Am. 
Assoc. Cancer Res. 1: 7, 1954. 

Morpnry, M. L., D. A. Karnorsky anv J. 
Roppy. Proc. Am. Assoc. Cancer Res. 1: 34, 
1954. 

Exuison, R. R., D. A. Karnorsky, S. 8S. 
STterRNBERG, M. L. Murpuy anp J. H. 
BurcHENAL. Cancer 7: 801, 1954. 

STERNBERG, S. S., F. S. Puitips anp D. A. 
CuarkE. Federation Proc. 13: 444, 1954. 

Dyer, H. M. J. Biol. Chem. 124: 519, 1938. 
Harpwick, V. L. anp R. J. W1NzLER. Proc. 
Soc. Exper. Biol. & Med. 69: 217, 1948. 
GoLpBERG, R. C., I. L. Coarkorr anp A. H. 
DopceE. Proc. Soc. Exper. Biol. & Med. 74: 
869, 1951. 

FarBer, E., D. Kocu-WeEsER AaNnpD H. Popper. 
Endocrinology 48: 205, 1951. 

GoLpBERG, R. C. anv I. L. Cuarxorr. Arch. 
Path. 52: 230, 1951. 

JENSEN, D., I. L. Cuarkorr anp H. Tarver. 
J. Biol. Chem. 192: 395, 1951. 

LEVINE, M. anp H. Tarver. J. Biol. Chem. 
192: 835, 1951. 

WacustTEIN, M. ann E. MEIsEL. Proc. Soc. Ex- 
per. Biol. & Med. 77: 569, 1951. 

Levy, H. M., G. Montanez, E. A. Murpuy 
AND M.S. Dunn. Cancer Res. 13: 507, 1953. 
Wuitte, L. P. ann M. B. Suimk1n. Cancer. In 
press. 


FEDERATION PROCEEDINGS 


82. 


83. Hitcuines, G. H. AAAS Symp. on Aati- 


87. 


89. 


91. 
92. 
93. 
94. 


95. 
. Rutman, R. J., A. CANTAROW anv K. E. 


97. 
98. 


99. 





Volume 18 


Sxiprer, H. E. AAAS Symp. on Antimetiabo- 
lites and Cancer. In press. 


metabolites and Cancer. In press. 


. Law, L. W. Ciba Foundation Symp. on Leu- 


kemia Research. In press. 


. CLARKE, D. A., F.S. Puixies, 8. M. Buck ey, 


C. C. Stock, G. B. Exion anp G. H. 
Hitcuines. Abstr. Am. Chem. Soc. 125th 
meeting, Kansas City, March 1954. 


. Buscu, H. anv V. R. Porter. J. Biol. Chem. 


198: 71, 1952. 
Suaprro, D. M. Proc. Am. Assoc. Cancer Res. 
1: 43, 1954. 


. Skipper, H. E., L. L. BENNETT anp F. M. 


ScHABEL, JR. Federation Proc. 13: 298, 1954. 
Hamitton, L. Ann. New York Acad. Sc. 56: 
961, 1953. 


. Hamitton, L., G. B. Brown anp C. C. Stock. 


J. Clin. Invest. 31: 636, 1952. 

Fiavin, M. ann S. Grarr. J. Biol. Chem. 191: 
55, 1951. 

Fiavin, M. ann S. Grarr. J. Biol. Chem. 192: 
485, 1951. 

Baus, M. E., D. H. Marrian anp G. B. 
Brown. J. Am. Chem. Soc. 73: 3319, 1951. 
Kerr, 8S. E., K. SHERAIDARIAN AND G. B. 
Brown. J. Biol. Chem. 188: 207, 1951. 

WEED, L. L. Cancer Res. 11: 470, 1951. 


Pascukis. Cancer Res. 14: 119, 1954. 

We cu, A. D. Bull. N. Y. Acad. Med. In press. 
VissER, D. W. AAAS Symp. on Antimetabo- 
lites and Cancer. In press. 

Hakata, M. T., W. H. Prusorr anp A. D. 
We cu. Federation Proc. 13: 223, 1954. 





A 


Cast 
sic | 
Prog 
acti 
year 
puri 
anen 
grow 
Dort 
vatic 
isola 
Simt 
Park 
this 
that 
pote 
Berk 
alone 
retic 
anen 
wher 
simu 
gastr 
lowe 
deme 
extri 
tor, 
logic: 
the | 
orall 

Pr 
earlic 
perni 
oral 
ever, 
withe 
urine 
cious 

LT 
‘rom 
Arme 





EY, 


sth 


Mm. 








RECENT STUDIES OF INTRINSIC FACTOR AND THE 
UTILIZATION OF RADIOACTIVE VITAMIN B,,' 


Rosert F. ScuiI.tLinG 


From the Department of Medicine, University of Wisconsin Medical School, 
Madison, Wisconsin 


A QUARTER OF A CENTURY has passed since 
Castle (1) postulated Extrinsic Factor + Intrin- 
sic Factor = Erythrocyte Maturation Factor. 
Progress in unveiling the precise nature of these 
activities was slow until about seven to eight 
years ago when Mary Shorb (2) recorded that 
purified liver extracts rich in the anti-pernicious 
anemia factor were also potent sources of a 
growth factor required by Lactobacillus lactis 
Dorner. The ultimate exploitation of this obser- 
vation led Rickes and co-workers (3) to the 
isolation of crystalline vitamin By: (By). 
Simultaneous, independent work by Smith and 
Parker (4) in England also led to the isolation of 
this vitamin. West (5) promptly demonstrated 
that parenterally injected vitamin By, was a 
potent hemopoietic agent in pernicious anemia. 
Berk et al. (6) demonstrated that vitamin By 
alone in small oral doses caused little or no 
reticulocyte response when given to pernicious 
anemia patients in hematologic relapse. But 
when the same dose of the vitamin was given 
simultaneously with neutralized normal human 
gastric juice, a definite hematologic response fol- 
lowed at an appropriate interval. It was thus 
demonstrated that vitamin Bj. was equivalent to 
extrinsic factor and erythrocyte maturation fac- 
tor, according to Castle’s original postulate. A 
logical function to assign te intrinsic factor was 
the promotion of the intestinal absorption of 
orally ingested vitamin Bi: (6). 

Proof of this postulate was not afforded by the 
earlier microbial By, assays of blood and urine in 
pernicious anemia patients given the vitamin 
orally with and without intrinsic factor. How- 
ever, Heinrich (7) recently published a note, 
without supporting data, stating that blood and 
urine vitamin By: levels are enhanced in perni- 
cious anemia patients given intrinsic factor and 





‘ The author’s studies were supported by grants 
‘vom the National Institutes of Health (A-69) and 
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By. Chemical analysis of vitamin By. showed a 
molecular weight of approximately 1400 and 1 
atom of cobalt/molecule (8). Broth from a cul- 
ture of Streptomyces griseus was shown to be rich 
in vitamin By, (9), and the addition of the proper 
amount of cobalt to the culture medium en- 
hanced the vitamin By. (cyanocobalamin) con- 
tent of the broth (10). Chaiet, Rosenblum and 
Woodbury (11) harvested radioactive vitamin 
Bye (Bi2CO) after the addition of radioactive 
cobalt (Co) to the culture broth. Vitamin 
B,2Co provided a unique tool for the study of 
absorption, excretion and distribution of this 
vitamin. 


USE OF RADIOACTIVE VITAMIN Bj IN THE 
STUDY OF PERNICIOUS ANEMIA AND 
RELATED DISORDERS 


In 1952 Welch, Scharf, Heinle and Meacham 
(12) reported that pernicious anemia patients 
who were given oral vitamin B,,Co™ excreted 
more radioactivity in the stools than did normal 
subjects. The fecal radioactivity in four perni- 
cious anemia patients who were given 0.5 ug 
B,2.Co® orally ranged from 72-96% of the oral 
dose. When the same oral dose of the radioactive 
vitamin was subsequently administered with a 
known source of intrinsic factor, the fecal excre- 
tion of the radioactivity decreased sharply. This 
was the first demonstration that intrinsic factor 
enhanced retention of orally administered By. 
The sceptic might question whether these data 
offer proof that the cyanocobalamin-Co® was 
brought into the body’s pool of vitamin By». by 
intrinsic factor, but most investigators believe 
that the known effect of intrinsic factor upon 
hematopoiesis when given with oral By. is proof 
that the vitamin is brought into the physiologic 
pool. Direct demonstration of radioactivity, pre- 
sumably emanating from intact vitamin B,.Co®, 
in the liver and urine was to be demonstrated 
subsequently. The technic of measurihg fecal 
radioactivity introduced by Welch, Scharf, 








770 


TABLE 1. SUMMARY OF FECAL RADIOACTIVITY 
EXCRETION DATA IN PERNICIOUS ANEMIA 


50 Observations 
34 Patients w/o added intrinsic factor 
72-100% excreted 


27 Observations 
23 of above patients w/added intrinsic 
factor 
25-66% excreted 


Heinle and Meacham has been utilized by several 
other groups of investigators (13-17). Their data 
amply confirm and extend those presented by the 
originators. All have shown that pernicious 
anemia patients excrete most of the radioactivity 
in stool after oral vitamin B,.Co® unless intrinsic 
factor is fed simultaneously. It should be noted 
that these studies usually are made when the 
patient is in therapeutic remission. Table 1 is a 
summary of the published and some unpublished 
data derived from fecal radioactivity studies in 
pernicious anemia. 

Callender and her colleagues (14) determined 
the reproducibility of this test in several perni- 
cious anemia patients. Their data show that serial 
observations in one subject will usually show only 
a small difference in fecal radioactivity, but 
occasionally larger differences may appear. As 
examples of the latter data: 


Patient Trial A,% = Trial B,% 
1 79 100 
2 76 92 
8 86 98 


In terms of absorption, if one may equate non- 
excreted Co with absorbed vitamin Biz, the 
variation in a single patient may be from 0-21% 
absorbed in two trials. Only clear-cut differences 
in fecal radioactivity should be interpreted as 
being of significance. 

A second method of utilizing cyanocobalamin- 
Co® to demonstrate that intrinsic factor en- 
hances the absorption of the orally administered 
vitamin was retorted by Schilling (18). If one 
administers 1-5 wg BywCo® orally to a normal 
subject, no radioactivity can be detected in the 
blood or urine in the following 24 hours. However, 
it is certain that normal subjects do absorb 
some dietary vitamin By. Therefore, a method 
of increasing urinary excretion of the vitamin 
might lead to excretion of radioactivity in nor- 
mal persons given oral cyanocobalamin-Co®. 
Conley and co-workers (19) and Mollin and Ross 
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(20) have demonstrated that as the quantity of 
parenterally injected vitamin By: was: increased, 
the percentage of that quantity excreted in the 
urine was increased. When 1,000 ug was injected 
parenterally, about 90% appeared in the urine in 
24 hours. A large parenteral injection of non- 
radioactive Bj. may be considered an ‘in vivo 
carrier’ to enhance the urinary excretion of radio- 
active Bis. Normal persons given 1 or 2 ug vita- 
min B,.Co® orally and, 2 hours later, 1,000 yg of 
nonradioactive vitamin B,. subcutaneously will 
excrete from 3-25% of the orally administered 
radioactivity in the urine in 24 hours (table 2). 
Pernicious anemia patients in remission (or re- 
lapse) given oral vitamin B,.Co® and parenteral 
nonradioactive vitamin Bj. excrete from 0-2.5% 
of the radioactivity in the urine in the following 
24 hours. When the same amount of cyano- 
cobalamin-Co™ is given simultaneously with 
intrinsic factor, the urinary excretion of radio- 
activity by pernicious anemia patients rises 
sharply (fig. 1 and table 2). It is postulated that 
radioactivity appears in the urine when the 
capacity of plasma protein to bind vitamin B,. is 
exceeded, and hence free cyanocobalamin-Co" 
appears in the glomerular filtrate. The plasma 
level of the radioactive vitamin is apparently so 
low following oral ingestion of 1-5 ug doses that 
only when the vitamin B,-binding capacity of 
the plasma is saturated with injected nonracio- 
active vitamin does cyanocobalamin-Co™ appear 
in the urine. 


100 mi 
gastric 
juice 


intrinsic 


factor 


100 ag 











Fig. 1. Effect of gastric juice on urine ra‘ii0- 
activity in a pernicious anemia patient gi: en 
radioactive B,. by mouth and nonradioactive }1: 
by parenteral injection (5 observations). On v« ‘tt- 
cal azis radioactivity in the 24-hr. urine collect:on 
is plotted in arbitrary units. 
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A third technic for the demonstration of the 
enhancement of vitamin B,. absorption by in- 
trinsic factor in pernicious anemia patients was 
introduced by Glass and colleagues (21, 22), who 


TABLE 2. PER CENT URINARY RADIO- 


ACTIVITY AFTER ORAL B,»Co® 
Maxi- Mini- Aver- 
mum, mum, age, 
Subjects % % 5, 
5 Control; with gastric 19.5 3.3 11.0 
acid 
16 Achlorhydric; with- 20.3 4.6 11.4 
out pernicious ane- 
mia 
17 Pernicious anemia; 25 0 0.6 


without added in- 
trinsic factor 


17 Pernicious anemia; 15.0 3.1 8.0 
with added intrin- 
sic factor 

4 Total gastrectomy; 0.7 0 0.3 


without added in- 
trinsic factor 


The radioactivity in the 24-hr. urine collection 
is expressed as a percentage of the orally admin- 
istered radioactivity. 
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measured radioactivity over the liver after the 
oral administration of vitamin B,,Co®. Because 
Co® is a gamma emitter, its presence and location 
in the body can be studied by use of a directional 
scintillation counter. Glass et al. found that in- 
jected vitamin B,,Co® disappeared from the site 
of injection within a few minutes and the radio- 
activity reached a maximum in the liver 5-7 days 
after the injection. They determined the hepatic 
uptake after varying parenteral doses of vitamin 
B,,Co®. Orally administered cyanocobalamin- 
Co reaches the liver in good concentration in 
normal subjects, and can easily be detected after 
the intestines have been cleared of the radioactive 
vitamin. Their technic is to administer about 1 
ug of vitamin B,.Co® by mouth and record 
gamma activity over the right upper quadrant, 
left upper quadrant, right lower quadrant and 
left lower quadrant. In normals, after 6-14 days 
the right upper quadrant (i.e., liver) counts have 
reached a plateau much above the rest of the ab- 
domen (fig. 2). This hepatic count is correlated 
with the amount of parenterally-injected vitamin 
B,2Co™ which will give a similar hepatic count, 


o—« RESIDUAL ABDOMINAL COUNTS 


CASE 12 | CASES 
PERNICIOUS ANEMIA | MACROCYTIC ANEMIA IN SPRUE 
HCL - HCL + 
MPN- |  MPN+ 
| 27 





235 | 
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Fic. 2. Uptake of radioactive vitamin By. by liver (2 observations on each of 4 patients). In 
ipper half of figure data are depicted for oral Bi2zCo™ alone. To obtain data for lower half, 
'}:2Co® was administered with gastric juice. Note that liver counts exceed residual abdominal counts 


‘1 pernicious anemia only when intrinsic factor is given. (Photograph and data supplied by G. B. J. 
‘ ilass.) 
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and the intestinal absorption of vitamin By. is 
estimated from this correlation. For example, if 
0.5 ug of cyanocobalamin-Co® injected parenter- 
ally results in an average hepatic radioactivity of 
200 counts/min., while an oral dose of 2 ug of 
cyanocobalamin-Co® also results in an average 
hepatic radioactivity of 200 counts/min., it is 
concluded that the patient absorbed 0.5 ug of the 
2 wg oral dose of the radioactive vitamin. An as- 
sumption necessary for this quantitative interpre- 
tation is that the ratio of hepatic to total body 
vitamin By, is similar after oral and parenteral 
assimilation. Using this technic, these investi- 
gators have shown that the percentage absorp- 
tion of an oral dose of vitamin By. decreases as 
the amount of vitamin Bi given orally is in- 
creased. This phenomenon has been termed 
“regression of percentual intestinal utilization” 
(ref. 23 and fig. 3). Pernicious anemia patients 
demonstrate radioactivity over the hepatic area 
only when intrinsic factor is administered with 
the radioactive vitamin (fig. 2). 

The availability of vitamin B,,.Co™ has made 
possible the development of technics which allow 
a qualitative determination of the presence or 
absence of intrinsic factor activity in a given pa- 
tient. Such technics make possible the estimation 
of intrinsic factor activity in preparations de- 
rived from animal tissues or secretions, and the 
observations can be made on adequately treated 
pernicious anemia patients. No data are available 
to indicate that these methods are more or less 
accurate indicators of intrinsic factor activity 
than the classical double reticulocyte response in 
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Fig. 3. Average intestinal utilization of vitamin 
B,2 in normal subjects. As quantity of B,: ingested 
is increased the percentage absorbed decreases. 
Bi: absorption is estimated from hepatic radio- 
activity. (Photograph and data supplied by 
G. B. J. Glass.) 
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patients in relapse. As little as 10 ml of neutral. 
ized normal human gastric juice will exhibit in- 
trinsic factor activity in the double reticulocyte 
method (24) or in the urinary radioactivity test 
(25). Latner and his colleagues (26) have reported 
that as little as 1 mg of hog gastric mucosal con- 
centrate will reduce fecal radioactivity in patients 
with pernicious anemia. 

Since Castle’s original postulation of a gastric 
(intrinsic) factor, there has been frequent specu- 
lation concerning extra-gastric intestinal produc- 
tion of intrinsic factor. Convincing data have 
been presented by Castle et al. (1) as well as by 
Paulson, Coniey and Gladsden (27) that the 
stomach is the only significant source of intrinsic 
factor in humans. Studies with vitamin B,.Co® 
in totally gastrectomized patients have added 
weight to this conviction. In a total of 32 such 
patients studied by Swenseid et al. (13), Ley and 
Sharp (15), Callender et al. (28), Schilling (25), 
Glass (29) and Krevans, Conley and Sachs (17), 
the data indicate that these patients are indis- 
tinguishable from pernicious anemia patients as 
regards absorption of orally administered vitamin 
B,2Co®. When intrinsic factor was given with the 
cyanocobalamin-Co®, these patients did absorb 
the vitamin. Two totally gastrectomized patients 
who apparently absorbed vitamin B,,Co® nor- 
mally have been observed (17, 28). 

Sprue patients not infrequently develop mega- 
loblastic anemia, and this probably is due in some 
instances to a failure to absorb vitamin By. 
Several patients with sprue studied with orally- 
administered cyanocobalamin-Co® have failed to 
absorb the vitamin even if intrinsic factor was 
given simultaneously (30, 22, 17); see figure 2, 
case 9. Failure to absorb vitamin B,, in the pres- 
ence of intrinsic factor is another point of differ- 
ence between sprue and pernicious anemia. The 
patient with sprue may fail to absorb the vitamin 
because the large quantities of mucus may be a 
physical barrier to an essential apposition of 
vitamin B,.-intrinsic factor-intestinal mucosa, or 
the vitamin may progress too rapidly from the 
absorbing (upper) portion of the small intest:ne 
to more distal zones where absorption is 
negligible. 


NATURE OF INTRINSIC FACTOR 


Little is known of the chemical nature of ‘he 
intrinsic factor. It is water-soluble, n:n- 
dialyzable (31, 32), will pass through a Berkefeld 
filter (33), and it is precipitated in a saturated 
solution of ammonium sulfate (31) Freezing and 
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thawing once, or freeze-drying will not destroy 
the activity (24). Though the intrinsic factor in 
human gastric juice is not destroyed by storage at 
5°C at px 1.7 for several months (34), the simul- 
taneous oral feeding of a mixture of gastric juice 
and hamburger at pH 2.5 is not hemopoietic (35), 
whereas at pH 5-7 such a mixture is hemopoietic. 
Data are not available to allow estimation of the 
percentage loss (if any) in the process of am- 
monium sulfate precipitation, freezing and thaw- 
ing, or storage at 4°C. Because the lypophilized 
equivalent of 10 ml of normal human gastric juice 
was active as intrinsic factor in a double reticulo- 
cyte assay (24), it may be surmised that freeze- 
drying destroys little if any of the activity. 

Recently the question of the effect of heat on 
intrinsic factor activity has been re-opened by 
several authors (36-39, 18, 34). In summary, it 
may be said that the activity in human gastric 
juice is regularly and completely destroyed by 
boiling for 10 minutes, regardless of the presence 
or absence of vitamin By, at the time of boiling. 
However, an intrinsic factor-vitamin Bj. mixture 
prepared from hog gastric mucosa has been re- 
ported to be hemopoietic even after boiling. 
Further study of the question of the effect of heat 
on intrinsic factor activity is required. 

Gastric juice will combine with vitamin B,. to 
render the vitamin unavailable for utilization by 
certain microbes (40). When this observation was 
first reported, the suggestion was made that this 
might serve as the basis for a microbial test for 
intrinsic factor. However, other proteins, some 
known not to act as intrinsic factor, soon were 
reported to possess vitamin B,.-binding power 
(41). Other technics demonstrating vitamin B,.- 
binding by gastric juice have included dialysis 
(41) and precipitation (42) and paper electro- 
phoresis (43, 44). Wide variations in vitamin 
By-binding capacity have been reported for even 
a single technic. Numerous preparations of gas- 
tric juice or hog mucosa have been tested for in- 
trinsic factor activity and vitamin B,.-binding 
capacity (45, 46, 34). The data may be sum- 
marized as demonstrating that many prepara- 
tions which bind vitamin Bj. possess little or no 
intrinsic factor activity. Boiled gastric juice still 
binds vitamin By, as determined by microbial 
availability (39), paper electrophoresis (43), and 
to a lesser extent by dialysis (47). However, ac- 
tive intrinsic factor preparations also bind some 
of the vitamin, and there is at present no evidence 
that intrinsic factor does not bind vitamin By. 
Latner and Ungley and colleagues (44) used 
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vitamin Bj.-binding by electrophoresis fractions 
as a guide in the concentration of intrinsic factor. 
White (48) found that human gastric juice at 
pH 8.6 will bind at leest 0.03 ug Bi2/mg of solids 
in the paper electrophoresis technic. 

It has been suggested that intrinsic factor pre- 
vents bacterial utilization of the intestinal vita- 
min B,:, thus enabling the patient to absorb more 
of the vitamin. In view of recent observations, 
this theory is no longer very attractive. A single, 
large oral dose of vitamin By. given to a per- 
nicious anemia patient with a presumably sterile 
gut was not hemopoietic, but the same dose given 
with intrinsic factor to the same patient was 
hemopoietic (49). A pernicidus anemia patient 
who had received oxytetracycline (Terramycin) 
for 3 days did not excrete radioactivity in the 
urine after oral cyanocobalamin-Co® unless in- 
trinsic factor was given simultaneously (18). In- 
creasing the oral dose of the vitamin to levels 
well beyond what might be required to satisfy the 
bacterial demand does not result in more than 
very slight increases in total B,. absorption (23). 

Wijmenga and his colleagues (50) have isolated 
a red protein from hog gastric mucosa. Electro- 
phoreticaliy homogenous, this substance has a 
very high vitamin B,,-binding capacity. Values of 
18 ug Biz/mg of protein have been recorded. 
Glass (23) has postulated an intestinal intra- 
cellular acceptor of vitamin Bj. somewhat analo- 
gous to apoferritin in the metabolic pathway of 
iron utilization. If there is such an acceptor, it 
should be quite unsaturated in pernicious anemia, 
the classical clinical example of vitamin By, de- 
ficiency. If unsaturated and if adequate intrinsic 
factor is supplied, it should be capable of accept- 
ing more By, from the gut lumen than is accepted 
by the normal subject. The use of the fecal radio- 
activity technic in relapsed pernicious anemia 
patients with added intrinsic factor might supply 
data to fit with this postulate. 

Latner and Ungley (51) have reported that a 
concentrated preparation of intrinsic factor (ac- 
tive in 2 mg dose level) was a mucoprotein, judg- 
ing from its hexose content. They also found their 
preparation to be lacking in lysine, histidine and 
tyrosine. Glass (52) had earlier associated in- 
trinsic factor with gastric mucoprotein, but the 
daily quantity of mucoprotein preparation he 
used for the demonstration of intrinsic factor 
activity was 50-200 mg and it is known that as 
little as 10 ml of lyophilized human gastric juice 
will be moderately active as a source of intrinsic 
factor. Since 10 ml of gastric juice contains only 
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about 15 mg of nondialyzable solids (25), there is 
some reason to withhold acceptance of Glass’s 
conception of gastric mucoprotein as the intrinsic 
factor. It would appear that intrinsic factor is a 
mucoprotein, but not all mucoprotein in gastric 
juice is intrinsic factor. 

The nitrogen content of the most concentrated 
intrinsic factor preparations is reported to be 
about 9%, and the molecular weight has been 
estimated at 17,000 (26). 


SUMMARY 


The intrinsic factor concept was originally de- 
vised to explain the ability of normal human 
gastric juice to potentiate the oral hemopoietic 
activity of extrinsic factor. After a quarter of a 
century, vitamin B,,. has been isolated, and it 
serves both as extrinsic factor and as an entirely 
adequate parenteral hemopoietic agent in per- 
nicious anemia. Several recent observations have 
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demonstrated conclusively that intrinsic factor 
enhances the absorption of orally-administered 
vitamin Bi. The mechanism through which in- 
trinsic factor increases intestinal absorption of 
vitamin B,». has not been elucidated. In man the 
mucoprotein, intrinsic factor, is secreted only by 
the gastric mucosa. 

For the present, intrinsic factor may be con- 
sidered to exert a unique type of biological ac- 
tivity, for no other substances are known to be 
secreted exclusively for the enhancement of 
absorption of a specific vitamin from the normal 
diet. That there may be “intrinsic factors’ for 
other essential nutrients is an _ intriguing 
consideration. 


Drs. A. D. Welch, W. H. Prusoff, G. B. J. Glass, 
and S. Callender considerately allowed the author 
to present some of their material prior to its 
publication. 


REFERENCES 


. Caste, W. B., W. C. TowNsEND ANp C. W. 
Heatu. Am. J. M. Sc. 180: 305, 1930. 

. SHors, M.S. J. Biol. Chem. 169: 455, 1947. 

. Ricxes, E. L., N. G. Brink, F. R. Konruszy, 
T. R. Woop anv K. Foukers. Science 107 : 396, 
1948. 

. Smitu, E. L. anp L. F. J. PARKER. Biochem. J. 
43: 8, 1948. 

. West, R. Science 107: 398, 1948. 

. Berk, L., W. B. Castiz, A. D. Wetcu, R. W. 
HEINLE, R. ANKER AND M. Epstein. New 
England J. Med. 239: 911, 1948. 

. Hernricu, H. C. anp H. Lawann. Deutsche 
med. Wchnschr. 78: 1475, 1953. 

. Smitu, E. L. Nature 162: 144, 1948. 

. Ricxes, E. L., N. G. Brink, F. R. Konrvuszy, 
T. R. Woop anp K. Fo.ixers. Science 108: 634, 
1948. 

. Henpuin, D. anp M. L. Ruger. Science 111: 
541, 1950. 

. Cuatet, L., C. RosenBLuM anv D. T. Woop- 
BURY. Science 111: 601, 1950. 

. Wercnu, A. D., V. Scuarr, R. W. HEINLE AND 
G. C. Meacuam. Federation Proc. 11: 308, 1952. 

. SwWENDsEID, M. E., J. A. HALSTED AND R. L. 
Lipsy. Proc. Soc. Exper. Biol. & Med. 83: 226, 
1953. 

. CALLENDER, S. T., A. TuRNBULL AND G. 
WakisakKa. Brit. M. J. 1: 10, 1954. 

. Ley, A. B. ann L. E. SHarpe. Clin. Res. Proc. 
2:31, 1954. 

. Latner, A. L., C. C. UNGLEY anp F. T. 
Farmer. Gordon Research Conf. Symp. on 
Vitamins & Metabolism. New London, N. H., 
1953. 

. Krevans, J. R., C. L. Contey ann M. L. 
Sacus. Abstr. 46th Annual Meeting, Am. Soc. 


for Clin. Invest., May, 1954. J. Clin. Invest. In 
press. 

. Scurtuine, R. F. J. Lab. & Clin. Med. 42: 860, 
1953. 

. Contey, C. L., J. R. Krevans, B. F. Cuow, 
C. Barrows AND C. A. Lana. J. Lab. & Clin. 
Med. 38: 84, 1951. 

. Mouuin, D. L. anno G. I. M. Ross. J. Clin. 
Path. 5: 129, 1952. 

. Guass, G. B. J. Clin. Res. Proc. 2: 32, 1954. 

. Grass, G. B. J., L. J. Bory, G. A. GELLIN AND 
L. STEPHENSON. Arch. Biochem. & Biophysics 
In press. 

3. Guiass, G. B. J., L. J. Boyp anp L. STEPHENSON. 
Science. In press. 

. Scottuine, R. F., J. S. Fruton, B. H. J. 
Horsteg, A. D. Wetcu, J. W. Harris, F. H. 
GARDNER AND W. B. Caste. J. Lab. & Clin. 
Med. 36: 942, 1950. 

. Scuituina, R. F. Unpublished data. 

. Latner, A. L., R. J. MERRILLS AND L. C.D. P. 
Raine. Lancet 266: 497, 1954. 

. Pautson, M., C. L. Coney anp E. 8. Guaps- 
DEN. Am. J. M. Sc. 220: 310, 1950. 

. CALLENDER, S., A. TURNBULL AND G. Wak'- 
saKA. Unpublished data. 

. Guass, G. B. J. Symposium on Vitamin B;:, 
Baltimore, February, 1954. 

. Reisner, E. H., C. RosENBLUM AND M. (. 
Moraan. Clin. Res. Proc. 2: 56, 1954. 

. Heimer, O. M. anv P. J. Fouts. Am. J. 1. 
Sc. 194: 399, 1937. 

. GotpuaMer, S. M. anp J. Kyer. Proc. Suv. 
Exper. Biol. & Med. 37: 659, 1938. 

. Haut, B. E., E. H. Moraan anv D. C. Cam>- 
BELL. Proc. Staff Meet., Mayo Clin. 24: '", 
1949. 





September 1954 


34. Hau, B. E. Brit. M. J. 2: 585, 1950. 
35. Caste, W. B., C. W. Heatu, M. B. Strauss 


AND R. W. HEINLE. Am. J. M. Sc. 194: 618, 
1937. 


36. BETHELL, F. H., M. E. Swenpserp, 8. MILLER 


AND A. A. CINTRON-RiverRA. Ann. Int. Med. 
35: 518, 1951. 


‘7. Spres, T. D., R. E. Stone, R. M. Suarez, G. 


GarciA-Lopez, R. Lopez-Toca anp A. 
Resorepo. J. A. M. A. 151: 1264, 1953. 


38. Guass, G. B. J. anp L. J. Boypb. Blood 8: 867, 


1953. 


39. Spray, G. H. Biochem. J. 50: 587, 1952. 


. TERNBERG, J. L. ano R. E. Eakin. J. Am. 
Chem. Soc. 71: 3858, 1949. 


41. Brrp, O. D. ann B. Hoever. J. Biol. Chem. 


190: 181, 1951. 


42. Cuow, B. F. anp R. Yamamoro. Federation 
, 


Proc. 12: 189, 1953. 


INTRINSIC FACTOR STUDIES 


43. 
44, 
45. 
46. 
47. 
48. 


49. 
50. 


51. 





775 


Scuituine, R. F. anv W. P. Detss. Proc. Soc. 
Exper. Biol. & Med. 83: 506, 1953. 

LaTNER, A. L. anv C. C. UNGLey. Brit. M. J. 
1: 467, 1953. 

Prusorr, W. H., A. D. Wetcu, R. W. HEINLE 
AND G. C. Meacuam. Blood 8: 491, 1953. 
BuRKHOLDER, P.R. Arch. Biochem. & Biophys. 
39: 322, 1952. 

BarTLeTt, M. anv R. F. Scuituina. Unpub- 
lished data. 

Wuite, W. Personal communication. 

Unatey, C. C. Brit. M. J. 2: 915, 1950. 
Wismenaa, H. G., K. G. Stern, D. J. O’Con- 
NEL AND K. W. Tuompson. Federation Proc. 
13: 320, 1954. 

LaTNER, A. L. AND C. C. Unatey. Brit. M. J. 
1: 1448, 1953. 


. Grass, G. B. J., L. J. Boyp, M. A. Rusin- 


STEIN AND C. S. Svicaus. Science 115: 101, 
1952. 





SOME ABNORMALITIES OF VITAMIN B, METABOLISM IN 
HUMAN BEINGS' 


Ricuarp W. Vixrer, J. ParK Brest, Joun F. MueLier anp BEN I. FRIEDMAN?’ 


From the Department of Internal Medicine, College of Medicine, University of Cincinnati, 
Cincinnati, Ohio 


ER was isolated and synthesized by 
Harris and Folkers in 1939 (1). For the next 10 
years there were sporadic attempts to use it in 
clinical medicine, especially in the nausea of 
pregnancy and in certain skin disorders, but 
little was learned about its fundamental bio- 
chemical effect in human beings. Unsuccessful 
attempts were made to induce a deficiency state 
in adult human beings by dietary restriction of 
vitamin B, (2). In infants, such an attempt was 
successful. Snyderman, Carretero and Holt (3, 4) 
induced convulsions in one infant and anemia in 
another. Both manifestations responded rapidly 
to pyridoxine. 

Meanwhile, much valuable information was 
obtained concerning the forms of vitamin Bs and 
the metabolic effects of these substances in labo- 
ratory animals. Pyridoxine is the most abundant 
form of vitamin B, in plants, while pyridoxal and 
pyridoxamine are most plentiful in animal tissues 
(5). Pyridoxic acid is the most abundant excre- 
tory product in the urine (6) and pyridoxal phos- 
phate is the active coenzyme form (7). This 
substance has widespread important metabolic 
effects, some of which are: decarboxylation, 
transamination, desulfuration, racemization of 
amino acids, and the facilitation of one step in the 
conversion of tryptophane to N,-methylnico- 
tinamide through the pyridine coenzymes (8). It 
is also important for the interconversion of the 
essential fatty acids (9) and for the utilization of 
fat and carbohydrate as sources of energy (10). 

4-Desoxypyridoxine, a metabolic antagonist of 
vitamin Be, was used initially to inhibit ‘takes’ of 
lymphosarcoma implants in mice (11). It did not 
prove to be a very effective antilymphoma agent 


1 Work reported in this paper has been sup- 
ported by grants from the National Vitamin 
Foundation, Merck & Co., Inc., The National 
Tuberculosis Association and the Trustees of the 
Dunham Hospital, Cincinnati, Ohio. 

2 Teaching Fellow, American Trudeau Society. 

3 National Vitamin Foundation Fellow. 
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in human beings (12), and, when used in large 
doses, it induced convulsive seizures (13, 14). 
Nevertheless, in smaller doses it provided a 
means of studying vitamin Bs deficiency in 
human beings, though there is some question 
whether it competes in all reactions catalyzed by 
vitamin Bg. It is converted to desoxypyridoxine 
phosphate (15) and is known to inhibit some 
transaminase systems (16). Nevertheless, a look 
into the metabolism of vitamin Beg in adult 
human beings has been facilitated by this sub- 
stance, and an upsurge of interest in vitamin B, 
has occurred. 

In 1949, Mueller and Vilter (17) reported on 
the manifestations of vitamin Bg deficiency in- 
duced by desoxypyridoxine in 8 patients, and by 
1953 they had expanded the series to 50 patients 
(18). Dermatitis was the most common lesion 
observed and occurred in 29 patients. It could 
not be distinguished histologically or clinically 
from the common seborrheic dermatitis of the 
sicca type. Itching followed by slight erythema 
and greasy yellow scales occurred on the skin of 
the nasolabial folds, in the eyebrows and behind 
the ears and spread to involve the cheeks, chin, 
forehead and scalp. Occasionally it spread down 
over the shoulders, and involved the perineum 
as well. Intertrigo occurred under the breasts and 
in the perineal region. In several patients, a 
hyperpigmented scaly symmetrical lesion similar 
to pellagrous dermatitis occurred in the form of a 
necklace, and on the elbows, forearms and thighs. 
Pigmentation and scaling appeared on the face, 
cheeks and especially under the eyes in sever: 
negroes. 

Glossitis and stomatitis, indistinguishable fro: 
the lesions usually ascribed to niacin deficienc:, 
occurred in 14 patients. Cheilosis, angular stom: - 
titis and conjunctivitis were seen in six. Perip):- 
eral neuritis, beginning as sensory nerve involv - 
ment, but later affecting motor nerves as weil, 
occurred in three patients. The majority lo-t 
10-15 lb of weight over 3-6 weeks, and com- 
plained of weakness, anorexia and listlessnes«. 
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A few became depressed; others drowsy and 
somnolent. 

Infections tended to occur, particularly in the 
genito-urinary tracts of those patients who had 
preexisting abnormalities such as prostatic hyper- 
trophy or cord bladder. Even though the infect- 
ing organism was sensitive in vitro to a particular 
antibiotic, the infection could not be controlled 
until vitamin Bs was given. 

Lymphocytopenia developed in these patients 
and in some there was a tendency to polymorpho- 
nuclear leucocytosis. Anemia occurred but could 
not be related specifically to vitamin Be defi- 
ciency because administration of pyridoxine to 
the anemic patients did not cause reticulocytosis. 
The erythrocytes and hemoglobin rose, but so 
slowly that no clear relationship to the 
administration of vitamin Bg could be established. 

Blood urea nitrogen levels tended to rise, and 
after a test dose of 30 gm of the amino acid, 
alanine, the blood urea nitrogen level remained 
above the control value for 12 hours or longer. In 
normal persons a level equal to or lower than the 
control value would have been reached in a much 
shorter time. These results have received several 
interpretations: a) that they are the result of 
delay in deaminization, and b) that they indicate 
excessive utilization of protein instead of carbo- 
hydrate and fat (19). At this time, neither point 
of view has been firmly established as fact. 

Another biochemical defect that is much more 
easily demonstrated involves tryptophane me- 
tabolism. For 24 hours after a test dose of 10 gm 
of pL-tryptophane, 50-300 mg of xanthurenic 
acid appear in the urine of desoxypyridoxine- 
treated patients or normal persons on a synthetic 
vitamin Be deficient diet but not on our natural 
B complex-poor diet. On the other hand, normal 
persons or persons with vitamin Bg deficiency 
treated with pyridoxine, excrete 0-30 mg of 
xanthurenic acid in the same period of time. This 
abnormal metabolite of tryptophane appears be- 
cause vitamin Be deficiency interferes with the 
conversion of tryptophane to the pyridoxine co- 
enzymes (20, 21). This reaction is small in adult 
human beings as compared with laboratory ani- 
mals, so the urinary output of N:-methylnicotin- 
amide, the usual excretory product, is not 
affected to a measurable degree. It is of greater 
importance to human infants and young rats. In 
these species vitamin Bg deficiency has been re- 
ported to decrease the output of N,-methylnico- 
‘inamide in the urine (4, 22). 

A great many other metabolic reactions have 
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been investigated by means of glucose tolerance 
tests, fat and cholesterol tolerance tests, serum 
protein levels and A/G ratios, urine and blood 
uric acid levels, serum electrolytes, urine 17- 
ketosteroids, blood ketone levels and the response 
of eosinophiles and lymphocytes to the adminis- 
stration of ACTH. In no instance could an 
abnormality be demonstrated. 

This brief resume indicates that spontaneous 
vitamin Bs deficiency states would be particu- 
larly difficult to separate from mixed vitamin B 
complex deficiency disease, since the clinical 
manifestations are indistinguishable. As a matter 
of fact, there is only suggestive evidence that 
clinical vitamin Bg deficiency has been observed 
in the past. Such evidence involves improvement 
in cheilosis (23), in general strength and well- 
being (24), and in muscle strength measured by 
an ergograph, when chronically malnourished 
persons or pellagrins are treated with pyridoxine 
(25). Unsuccessful therapeutic trials with the 
more common members of the vitamin B complex 
usually preceded the tests with pyridoxine, but 
other measures of control were not applied. How- 
ever, in the last 2 years it has become apparent 
that vitamin Bg deficiency can develop when diets 
are limited to specially processed foods. Infants 
fed a commercial liquid milk formula developed 
convulsions in the 3rd or 4th month of life. The 
etiology of these convulsions was obscure until 
investigation showed that the milk had become 
very deficient in vitamin B, during the processing 
procedure, and that this vitamin would relieve 
the convulsions and the abnormal electroenceph- 
alographic pattern accompanying them (26). The 
observations of Holt (4), Gellhorn (14), and 
Hoster and Zanes (13) predicted that a con- 
vulsive disorder would be a manifestation of 
severe vitamin Bg deficiency. Hunt (26) has re- 
ported on an infant with convulsive seizures 
since birth which are controlled by the 
administration of 2-3 mg pyridoxine daily. 

A search for other abnormalities in human 
beings which may be related etiologically to 
errors in the metabolism of vitamin Bs has un- 
covered the following items. The common form 
of seborrheic dermatitis of the sicca type is in- 
distinguishable from the skin lesions observed 
most frequently in persons with vitamin Beg de- 
ficiency induced by desoxypyridoxine. Spon- 
taneous seborrhea, however, is not dependent 
upon a dietary deficiency of vitamin Beg, nor do 
persons with spontaneous seborrhea excrete more 
xanthurenic acid after a test dose of tryptophane 
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than do normal individuals under the same en- 
vironmental circumstances. Natural seborrheic 
lesions do not improve when large doses of vita- 
min Bg are given orally or parenterally, even by 
slow continuous intravenous drip. However, these 
lesions have improved when 1% pyridoxine oint- 
ment is applied to the lesion 4-5 times a day. 
Control areas where the ointment base alone is 
applied do not improve. Seborrheic lesions which 
have cleared following application of the pyri- 
doxine ointment tend to recur within 3 weeks 
after the ointment is discontinued (27). These 
observations suggest that a local metabolic defect 
exists in the skin of patients with seborrheic der- 
matitis, which increases the need for pyridoxine 
at the site of the lesions to a degree that cannot 
be met by oral or parenteral administration. 
Perhaps this defect is in the metabolism of fatty 
acids. 

For the past 10 years pyridoxine has been used 
empirically for the symptomatic relief of nausea 
and vomiting of pregnancy. Only recently has 
there been any experimental evidence which sup- 
ports this use and suggests that the physiologic 
state of pregnancy may increase the overall need 
for vitamin B, or may interfere with some of the 
metabolic processes catalyzed by vitamin Beg. 
McGanity and his group (28) showed that women 
with nausea and vomiting of pregnancy main- 
tained a high blood urea nitrogen level for more 
than 12 hours after a test dose of alanine, and 
Sprince and his coworkers (29), and later, Wach- 
stein and Gudiatis (30) demonstrated that preg- 
nant women excreted more xanthurenic acid after 
a test dose of tryptophane than a group of non- 
pregnant women. In each case pyridoxine over- 
came the metabolic defect. My coworkers have 
confirmed the fact that abnormally high urinary 
xanthurenic acid levels occur in pregnant women 
after tryptophane administration, but have been 
unable to demonstrate any other evidence of 
vitamin Bg deficiency by blood, urine or tissue 
levels of this vitamin, or by measuring the output 
of pyridoxic acid in the urine. Even though 25 mg 
of pyridoxine will eliminate the abnormal metab- 
olite of tryptophane, no evidence has been found 
to indicate that the tissues lack vitamin Bs (31). 

Evidence has been obtained only recently that 
vitamin B, metabolism may be affected adversely 
by isonicotinic acid hydrazide (isoniazid or 
INH), a drug which has been used very effec- 
tively in the treatment of tuberculosis (33). 
When INH is given in the usual therapeutic dose 
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of 2.5-3.0 mg/kg/day only occasionally do toxic 
manifestations occur in the form of peripheral 
neuritis. When the dose is increased to 20 
mg/kg/day, 40% of the patients develop neuritis 
before the 5th to 8th week (32). One of our group 
(J. P. B.), has investigated the metabolism of 
vitamin Be in these patients, because both INH 
and vitamin Bg have a basic pyridine ring struc- 
ture, and because neuritis occurs as a manifesta- 
tion of vitamin Be deficiency, and not from a 
deficiency of niacin, the other member of the 
vitamin B complex which contains a pyridine 
ring. 

When INH is given, vitamin Bs appears in the 
urine in very large amounts, usually five to seven 
times the amount present prior to INH ad- 
ministration. The excretion of xanthurenic acid 
following the administration of tryptophane in- 
creases in an erratic fashion. In general, the 
higher the dose of INH, the greater are these ab- 
normalities. No change occurs in the output of 
pyridoxic acid or of N,-methylnicotinamide. 
When pyridoxine is given in doses of 50-300 mg 
daily from the beginning of high dosage with 
INH, no neuritis occurs. Once neuritic symptoms 
or signs have become manifest, they are not 
easily reversed except by stopping the INH. In 
only one of the three cases with objective signs 
of neuritis did pyridoxine induce a remission. The 
failures occurred either because the dose was too 
low or the vitamin was given for too short a 
period. No other patients were treated in this 
fashion because the neuritis is rapidly progressive 
and the experiment was not considered safe for 
the patients. 

Boone and Woodward (34) have reported that 
INH acts as a competitive antagonist for the 
vitamin Bs group, as measured by the growth of 
lactobacilli or Saccharomyces carlsbergensis. So far, 
our data do not support this hypothesis. Rather, 
INH appears to inactivate pyridoxal chemically. 
It appears likely that INH conjugates with pyri- 
doxal to form a compound like pyridoxal isonico- 
tinic hydrazone. Such a combination wou'd 
inactivate vitamin Bg in the body, and yet, when 
this conjugate appears in the urine, it behaves .s 
vitamin Be, in the Saccharomyces carlsbergen:'s 
test, since this procedure hydrolyzes it. Tie 
accuracy of this hypothesis is being tested «t 
the present time. 

As new antibiotics and other drugs are dis- 
covered and put to use, we must expect simil:r 
inactivations or antimetabolic activities against 
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essential nutrients. The relationship of INH to 
pyridoxal may be the prototype for inactivations 
of the future. 

Intensive study has indicated that vitamin Be, 
which until several years ago was not thought to 
be very important in human nutrition, is in real- 
it, a compound of great interest and significance. 
Ii is possible that vitamin Bs deficiency can occur 
under natural conditions of dietary inadequacy. 
It is certain that special food processing pro- 
cedures may inactivate this material and that in 
pregnancy and seborrheic dermatitis, conditioned 
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inadequacy may occur. Antimetabolites and dep- 
rivation experiments indicate what we may ex- 
pect when there is insufficient vitamin to meet 
tissue needs, and by following these leads a useful 
drug, INH, has been found to affect the metab- 
olism of vitamin Bg, adversely. As time goes on, 
other and more important relationships to vita- 
min Bs metabolism will probably be discovered. 
There is no doubt that vitamin Bg is essential for 
human beings, and that serious ill health may 
occur when, for any reason, there is an inadequate 


supply. 
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FOOD FADDISM AND PUBLIC HEALTH 


W. H. SEeBRELL, JR. 
From the National Institutes of Health, Public Health Service, Bethesda, Maryland 


M. PORTION of this symposium is devoted to 
public health aspects of food faddism. In recent 
years the vast increase in knowledge of nutrition 
and the dramatic results of extensive application 
of this knowledge, both in the fields of medicine 
and animal husbandry, have won the confidence 
of the public as never before. The potentialities 
of sound nutritional practice are now widely 
appreciated. Moreover, the expansion of funda- 
mental knowledge of nutrition has been ac- 
companied by a revolution in food technology, 
enhancing the American food supply by new food 
mixtures and new methods of food preservation, 
distribution, transportation, preparation, and 
packaging. All this has led not only to public 
consciousness of the vital importance of nutrition, 
but to a general desire for a better understanding 
of it, and of course, a desire to obtain the best 
nutrition for oneself and one’s family. 

It is this very receptiveness on the part of the 
public that provides a good opportunity for 
faddism. To safeguard the public health, every- 
thing possible must be done to prevent the 
initiation and continuance of food fads. The basic 
harm they do is to undermine the public confi- 
dence, which is essential to continued progress 
toward our goal of adequate nutrition for every- 
one. Also, the public’s confidence in the benefits 
to be derived from nutrition demands that as 
little misinformation on the subject be dis- 
seminated as possible. It is immaterial how the 
misinformation arises—whether through honest 
error, misguided zeal, or deliberate deception. 

A fad is a favored or popular pursuit, diversion, 
or fashion prevailing for a time. Fads come and 
go and are replaced by others. Occasionally a fad 
gains wide acceptance and becomes incorporated 


1 Atlantic City, N. J., April 14, 1954. 


in the customs of a society. This custom, begun 
as a fad, may or may not benefit society, but it 
has now become very difficult to eradicate, 
whereas fads themselves can be readily destroyed 
by concerted attack. 

Food fads, and in this term I include also food 
quackery, may be considered in several categories. 
One type is the fad that arises merely as a 
fashion, without relation to nutritional value. I 
refer here to certain fads which have become well- 
established dietary customs and which, in them- 
selves, are not necessarily pernicious, such as the 
drinking of tea and coffee. 

A classical example is the growth in prevalence 
of the coffee houses among the English in the 
mid-17th century. These became meeting places 
for literary, artistic, or commercial groups. By 
1700 coffee had been largely replaced by a new 
drink from the Orient—tea. The fad of tea 
drinking, which soon became a habit of the 
British, cannot be classified as entirely innocuous, 
for the working classes could ill afford the sums 
spent on the beverage, and there were those who 
considered it medicinal. From a health viewpoint 
the possible disadvantage of such habits lies in 
the deprivation of benefits from products of 
better nutritional value, and conversely, in the 
use of non-nutritive substances when nourish- 
ment is needed. 

A second type of food fad is that which 
attaches special virtues to a particular food or 
diet. Some apt examples are the various ‘fruit 
cures’ of the past and present. For the most pa't, 
these fads have in common a drastic reduction in 
the foods ordinarily consumed and a relative 
increase in some type of fruit. A typical fruit 
cure, providing an abnormally large amount o/ a 
specified fruit, would tend to lower the intake of 
calories: but raise the intake of certain vitamins. 
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Such a diet would be expected to produce a loss 
of weight, and perhaps, for a short time, a feeling 
of well-being. 

Another fad of the special-virtue type is the 
distortion of the relative importance of vitamins 
an minerals. In the minds of many people, 
confusion seems to arise through failure to 
comprehend the basic nature of the vitamins as 
essential nutrients that do not in themselves 
produce energy or tissues, but without which 
neither energy nor tissue can be manufactured by 
the body. General understanding of the mediating 
roles of the vitamins in metabolism would do 
much toward resolving popular misconceptions 
and the frequently senseless arguments about the 
relative merits of natural foods and synthetic 
vitamins. 

The vitamins are useless without substrata 
upon which to act or media in which to operate 
—without carbohydrate, protein, fat, water, 
oxygen, and certain minerals. The proper foods 
are essential to health, and the vitamins, whether 
natural or synthetic, are essential for the efficient 
and optimum utilization of ingested foodstuffs. 

The detrimental effect of this type of food 
faddism on public health is primarily the 
destruction of confidence in what can actually be 
accomplished by sound nutritional practices, 
leading people to ignore nutrition advice because 
they have been deceived by exaggerated claims. 
The use of multivitamin pills and mineral 
preparations, in their proper place, has real 
value. It should be pointed out, however, that 
natural foods contain, in addition to other 
essentials, a number of vitamins and vitamin-like 
substances that are not available in the synthetic 
form. On the other hand, many foods eaten by 
the average American have suffered losses of 
nutrients through premature harvesting and 
through storage, processing kitchen preparation, 
and cooking. Moreover, many people cannot or 
will not obtain a well-balanced diet—for example, 
those in the southern States who developed 
pellagra in past years as a result of niacin 
deficiency. Thus, while it is important that we 
choose our foods wisely, it is not always wise 
for everyone to rely upon food for all nutritional 
requirements. 

The vitamins are neither dangerous drugs nor 
panaceas. They are accessory food substances 
essential to the metabolism of other foodstuffs 
and to the discharge of vital functions. They are 
of no value to the body in the absence of sub- 
strata upon which to act, and the synthetic 
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vitamins cannot be substituted for customary 
foods. 

I should like to point out here that the vast 
majority of vitamin houses and food producers, 
well aware of the undesirability of overemphasis 
and distortion, promote their products in only 
the most ethical fashion. Industry by and large 
is to be commended for its strict adherence to 
nutrition facts. 

In contrast with the above type of food 
fallacy—that is, exaggeration of therapeutic 
benefit—a third category of food faddism is the 
belief that a particular food or class of food is 
harmful, either generally or to the individual. 
Fruits will again serve as an illustration. Galen 
held that fruits might cause fevers—that his 
father had lived a hundred years as a result of 
not eating them; and the belief was still strong 
two centuries later. Several curious fallacies have 
prevailed regarding the tomato. In America it 
was long regarded as poisonous; and when first 
introduced into Europe, it was considered by 
some authorities to be aphrodisiac, and more 
recently, to be a cause of cancer. The latter 
belief, though entirely unfounded, is sometimes 
encountered today. One suspects that many 
persons too hastily reject certain foods, usually 
on grounds of indigestibility or allergy. 

Vegetarian diets should probably be placed in 
this category—fads derived from fear of foods. 
Behind the early writings on the subject, one 
can usually discern the idea that meat arouses 
animal passions and is therefore inimical to 
philosophic and spiritual thought. Nutritionists 
do not challenge the statement that humans can 
subsist on a non-meat diet, but the foods must be 
selected with great care if a proper balance of 
nutrients is to be obtained. Among vegetarian 
races, signs of protein deficiency are frequent, 
whereas a heavy meat die* is quite compatible 
with good health and dex nent. 

Food patterns and habii. vary not only from 
one nation to another, but also from person to 
person. There is no single food pattern that must 
be followed in order to obtain or ensure good 
nutrition. It is possible almost anywhere in the 
world to obtain satisfactory nourishment through 
the proper combination and use of indigenous 
foods. Similarly, people do not require any 
specific food items. What they do require are 
specific nutrients, such as amino acids, calcium, 
phosphorus, and vitamins. The essential nutrients 
are widely dispersed in nature and can be 
obtained from many combinations of foods with 
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varying ease. Oranges are an excellent source of 
vitamin C and comprise a very important source 
of this vitamin in certain sections of the world, 
but sufficient vitamin C can be obtained from 
other foods such as the tomato, cabbage, and 
potato. Some people depend upon beef and pork 
as sources of amino acids; others prefer horse, 
fish, dogs, snails, locusts, snakes, or venison. 
These are all sources of high-quality protein. 

There have long been misconceptions as to the 
effect of certain food combinations. In the 18th 
century, for example, undue emphasis was 
placed on the acid-alkaline balance of the diet, 
and every food, symptom, and disease was 
considered in these terms. Present knowledge of 
food and digestion is often distorted in much the 
same way. Faddists have claimed that the acid 
of foods, such as fruits, can prevent the digestion 
of simultaneously consumed starches, such as 
bread and potatoes. Of course, an accurate 
conception of physiology, acknowledging the 
starch-digesting enzymes far down the alimentary 
tract, would preclude such a notion. No foods 
are known to be harmful as a result of being 
eaten simultaneously. 

On the other hand, certain foods are beneficial 
in combination, since one may complement the 
other. A classical example is milk and cereal. 
The milk supplies essential amino acids that are 
low in cereals, permitting the body to utilize the 
amino acids present in the cereals to build protein. 
It was recently reported (Moore and Dubach, 
1951) that vitamin C enhanced the absorption of 
food iron. This suggests such combinations as 
citrus fruits and eggs, or tomatoes and dried 
beans. 

A modern food fear tending toward faddism 
concerns cholesterol and atherosclerosis. Actually, 
animal and clinical studies give reason to inquire 
whether ingestion of this fat-like substance is 
conducive, in some persons, to arterial damage; 
but the final answer is still unknown. Further- 
more, we should not overlook the fact that 
cholesterol is present in many foods and is also 
produced within the body. There are those, 
however, who advocate abstention from milk, 
eggs, cheese, and cholesterol-containing fats. In 
my opinion, this is entirely unwarranted by 
present evidence, except when prescribed by a 
physician as a specific treatment. 

A fourth type of food faddism emphasizes 
‘natural’ foods, even carrying this to the extreme 
of insistence upon foods grown in soil enriched 
with ‘natural’ organic fertilizers. A prevalent 


FEDERATION PROCEEDINGS 


Volume 13 


notion, fostered by disparaging propaganda, is 
that much food has been grown on depleted soil 
and is therefore unfit for consumption. This 
overlooks several facts. One, the food eaten by 
Americans today usually comes from such 
diversified sources that soil deficiencies here and 
there would not affect the average person. 
Secondly, deficient soils seldom yield significant 
amounts of crops. And again, food is amply 
nutritious when poor soil is correctly fertilized. 
The depleted soil argument is unjustified in 
advertising. 

Another fad involving shaken confidence in 
the value of a food concerns white~ bread. In 
early America and Great Britain, when the 
cleanliness of food was a constant problem, 
whiteness of bread was tantamount to quality. 
In fact, the public demand for white flour often 
led to adulteration with alum, which not only 
whitened the loaves but also increased their size. 
Today an opposite demand is _ frequently 
encountered. Some people believe that white 
bread, as commonly purchased now, is nu- 
tritionally poor. This, of course, is to overlook 
the added milk, vitamins, and minerals—not to 
mention the proteins, other nutrients, and calories 
of the white bread itself. 

The exaggeration of the relative value of dark 
bread is to some extent attributable to Sylvester 
Graham, who wrote extensively on diet in the 
early 19th century. An ardent vegetarian, 
Graham made preposterous comparisons between 
animal and vegetable foods. He wrote in 1839, 
“«’..a single pound of rice absolutely contains 
more nutritious matter than two pounds and a 
half of the best butchers’ meat.’’ Graham is best 
remembered for his zealous advocacy of whole- 
meal wheaten bread. This was not to be made 
from the ordinary stone-ground flour, but must 
contain the entire berry including the bran. The 
name of Graham is still applied to a grade of 
wholemeal wheat flour. 

To these four categories of food faddism, I 
would add one more—a catch-all for fads in 
which special devices, practices, and drugs ave 
prominent. Here the motivations previous'y 
mentioned are frequently at work, as in tle 
consumption of raw vegetables to cure canccr 
and the use of food pulverizers to preveit 
malnutrition. In a class by itself, however, is the 
indiscriminate use of pills for reduction of weigh’. 
The drugs commonly used are of three types. 
One is the nonspecific filler, such as methyi- 
cellulose, which gives a sensation of fullness. 
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Another is the appetite depressant, usually 
amphetamine. And the third type is the metabolic 
stimulator, notably thyroid gland preparations, 
which act by accelerating caloric expenditure. 
Among reasons for using the term ‘faddism’ 
with regard to these agents is that they tend to 
divert attention from the main problem—over- 
eating—and are often injurious in other ways. 

This brings us again to the question of why 
food faddism is a matter for concern in public 
health. What harm does it do? We may first 
consider the obvious danger of direct injury to the 
individual both from malnutrition and from the 
use of deleterious drugs. For instance, the 
metabolic stimulator dinitrophenol has been 
implicated in the development of cataracts. 

Food faddism is also injurious economically. 
Last year Herman Steen of the Millers’ National 
Foundation, in addressing the Food and Drug 
Officials of the United States, cited a typical 
instance of financial waste—the purchase of flour 
at three times the regular price because it was 
said to be stone-ground. Many of the unusual 
foods consumed by faddists, though nutritious 
enough, are objectionable from this point of view. 
The nutritive value of yoghurt, wheat germ, sea- 
weed, and so forth can be readily matched with 
inexpensive foods sold in any grocery store. The 
economic burden of food faddism upon the 
individual and, in turn, the impact upon ethical 
industries are serious economic considerations. 

Another broad effect of food faddism—one 
that I have mentioned previously but should 
like to emphasize, since it concerns so deeply 
the public health worker—is the general under- 
mining of sound nutrition knowledge and 
practices. Modern food production and distribu- 
tion make accessible to most Americans an 
excellent, well-balanced diet if they will only 
select foods wisely. If they cannot, or will not, 
select wisely, supplementary products such as 
vitamins and minerals of established composition 
are available to them. Agriculture, industry, and 
the medical and allied professions, aided by sound 
education and promotion, have fought mal- 
nutrition with dramatic success. But this progress 
is threatened and subverted by food faddism 
thriving on false claims and the distortions of 
pseudo-authorities. 

Americans today are nutrition-conscious. To 
retain and strengthen their confidence, we must 
inake every effort to see that the public is given 
only sound advice. As I have indicated, false 
beliefs leading to undesirable food fads are of 
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manifold origin. The sources include ancient 
superstition, as in vegetarianism; misinterpreta- 
tion of scientific findings, as in the fear of 
cholesterol; and at times, deliberate misrepresen- 
tation. In their origin, nearly all food fads have 
one element in common—lack of facts or 
distortion of facts. 

How best to attack the problem? Education 
must be our principal weapon. The best way to 
combat fallacy is to supply accurate, authorita- 
tive information. We must keep nutrition facts 
before the public, in comprehensive and inter- 
esting form. Although the answers to many 
questions in nutrition are unknown, present 
knowledge is adequate to counter most of the 
prevailing falsehoods. 

There are legal methods of combating flagrant 
quackery through the Federal Trade Commission 
and the Food and Drug Administration. Our 
responsible people who manage the public media 
of communication—newspapers and magazines, 
radio and television—frequently appreciate their 
responsibility to their audiencies and take great 
care to avoid spreading misinformation. Such 
official and voluntary safeguards, however, can 
never substitute for the enlightened consumer. 

I should like to mention some points that 
might be stressed in educational programs to 
replace faddism with facts. 

First: The health advantages of good nutrition. 
What may properly be expected of good nu- 
trition should be explained without exaggeration 
or distortion. 

Second: The composition and importance of a 
good diet. Many fads tend +o distort the diet 
through exaggeration or disparagement of certain 
foods. It does not suffice, however, to reiterate 
that balanced diets are important: firm con- 
ceptions of such diets must be established. We 
should emphasize that many dietary patterns, 
covering a wide economic range, may provide 
adequate nutrition, but that basic requirements 
must be met—the requirements for fuel, protein, 
roughage, and so forth, as well as for vitamins 
and minerals. 

Third : Obesity results from overeating. In every 
case of overweight, it may be said unequivocally 
that more food is eaten than the body requires. 
Even if a glandular disorder is involyed—and 
this can rarely be shown—the fact remains that a 
sufficient curtailment of food intake proportionate 
to energy output will result in weight reduction. 
No reducing treatment can do more than establish 
a caloric deficit, so that the body will consume 
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its own fat as a source of energy. If the over- 
weight person is not convinced of this, he will 
probably fail to diet properly, or will resume his 
old habits after a temporary benefit. 

Fourth: When ill, consult a physician. This 
important health rule needs no emphasis here. 
Obviously, to heed it would be to prevent the 
tragedies resulting all too frequently from self- 
treatment. The signs and symptoms of most 
nutritional disorders are not easily identified, 
and treatment should follow a_ professional 
diagnosis. Moreover, many old remedies and 
rules involving food—such as “starve a fever, 
feed a cold”—have been found untenable. 
Current evicence indicates that the maintenance 
of good nutrition promotes recovery from both 
acute and chronic illnesses. 

These are only a few of the topics that edu- 
cators, science writers, and others interested in 
controling food faddism could fruitfully explore. 
Several more might be listed briefly: good 
methods of home food preparation, foods that 
complement one another nutritionally, nutrition 
science in agriculture and industry, the quality 
of the American diet, official and voluntary 
safeguards of food, and sources of factual 
nutrition information. Fortunately, the various 
media of communication are receptive to 
interesting presentation along these lines. 

In addition to nutrition education and legal 
action, an important means of combating food 
faddism is through the continued efforts of 
agriculture and industry to provide nutritious 
products in economical, attractive form. The 
fact that the problems of soil depletion, seasonal 
variation, and loss of food values in processing 
no longer significantly affect most consumers is 
due largely to the achievements of agricultural 
scientists, food technologists, the chemical 
industry and other groups, working cooperatively 
with physicians and nutritionists. 
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Finally, the role of the scientist is of the 
utmost importance. His responsibility is three- 
fold. First, he must constantly guard against 
initiating fads—a hazard in speculating upon 
experimental results. Moreover, in the pursuit of 
knowledge, in the acceptance of hypotheses and 
sometimes conclusions, the scientist himself is 
not immune to faddism. He should be careful not 
to impart his unfounded enthusiasms to the 
public. Secondly, the scientist can attack faddism 
by subjecting current fads to experimental 
evaluation. With definitive answers derived from 
research, he can state not only that the faddists’ 
claims are groundless or implausible, but also 
untrue. Third, the scientist is obligated to be a 
leader in nutrition education, and to lend his 
authority in combating falsehood. The best 
ammunition against food fads has come from the 
research laboratory, and the public, by and large, 
will continue to turn there for guidance. 

In summary: Most food fads may be classified 
as manifestations of pleasure seeking, fears 
relative to food, exaggeration of food virtues, or 
doubts of a food’s value. Misinformation is 
usually a factor, and this often stems from the 
mercenary efforts of food quacks. A threat to 
public health, food faddism harms individuals 
and undermines sound nutrition practices. 

Several proven meansof controlling the problem 
should be vigorously applied. Nutrition education 
should build resistance through knowledge, legal 
action should be taken against flagrant quackery, 
public confidence should be strengthened through 
further improvement of food products, and the 
scientist should continue to establish facts 
through research. 

Food faddism has been with us since ancient 
times, but the outlook today is favorable for 
minimizing it by aggressive action, and especially 
by the dissemination of truth. 
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FOOD FADDISM AND THE CONSUMER 


ApELIA M. BEEUWKES 


From the School of Public Health, University of Michigan, Ann Arbor, Michigan 


Morus, MAGIC AND SUPERSTITION are as old 
as the history of man. Food fads are not new, 
but the forms they take vary from month to 
month and from year to year. In 1908, C. 
Stanford Read, a physician, published Fads and 
Feeding (London: Methuen, 1908). Apparently, 
the problem was of great enough concern in 
London to warrant the publication of a book 
about fads. The first paragraph of the preface 
reads very much as though it might have been 
written in 1954 rather than in 1908, before the 
word “vitamin” had found its way into medical 
and lay literature. 


“Modern civilization seems to bring many 
undesirable factors with it, and one which stands 
out prominently is the ‘fad’ which has crept into 
every department in our daily life. Medicine has 
of late made great advances, especially on its 
‘preventive’ side, but where most physicians fear 
to tread, some well-meaning individual steps for- 
ward and unauthoritatively and unscientifically 
shows the public that for centuries they have been 
courting disaster by swallowing the wrong food. It 
is undoubtedly right that we should all be, to some 
extent, upon our guard concerning what we put 
into our interiors; yet this introspection can be 
carried too far until it becomes morbid, and by its 
means we may bring about the very result we wish 
to avoid.’”! 


The author was concerned about the amount 
and type of dietetic information published in 
that day, even as we have serious concern today: 


“Since the lay press has been so multiplied and 
extended, and has become such a power in the 
land, many self-appointed authorities, by means 
of the columns of newspapers and magazines, 
think fit to dogmatize on some particular dietary 
or to rail against the pernicious effects of certain 
foods. Doubtless many, though unscientific 
and illogical, are sincere in their intentions; yet 
many others, I fear, recognize that their peculiar 
views and dogmatism will bring them kudos and 
pecuniary compensation, which is the real aim 
they seek. The more extreme a faddist proclaims 


‘Reap, C. S. Fads and Feeding. London: 
Methuen, 1908, p. vii. 


himself, the more converts rally beneath his 
standard: and for the sake of novelty, for the sake 
of belonging to an elect cult, there seem to be an 
ever-increasing number of individuals who for a 
time, at least, will believe any fresh dietetic 
rubbish that comes under their notice.’’? 


Because so much progress has been made in 
the understanding of food and its relation to 
health, the field of nutrition offers fertile soil for 
those who wish to exploit half-truths and mis- 
information for their own profit. It appears that 
there is a rapidly growing segment of our popula- 
tion whose chief purpose is to secure public 
attention and financial security by whatever 
method seems most feasible at each stage in the 
advancement of the science of nutrition. The 
consumer is presently caught in a web cf con- 
fusion. While the sciences continue to emphasize 
the relation of nutrition to total health, the 
pseudo-scientist takes advantage of the ever- 
growing interest in nutrition. The consumer has 
limited knowledge of the science of nutrition, 
but has heard the names of some of the vitamins 
and minerals so frequently during the past decade 
that products seem ‘right’ if a familiar term or 
two appears on the label of a highly advertised 
item. 

How can we best help the confused consumer? 
Serious efforts have been and are now being made 
to help the public determine for themselves a 
sane and sensible road to good nutrition. It 
would be easy, but not realistic, to lay all 
responsibility for nutrition education in the hands 
of those who teach our youngsters, and sit back 
quietly and wait for a generation of children to 
develop into adults for whom fads and quackery 
might have no appeal. It is likely, however, that 
the vast majority of teachers do not have an 
understanding of the basic concepts of nutrition, 
for thousands of potential teachers are graduated 
each year from our colleges and universities 
without having had the opportunity to acquire 
this information. Consequently, we cannot hope 


2 Tbid., pp. 74, 75. 
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for useful nutrition education in all of our schools 
until our institutions of higher learning recognize 
the need for nutrition education during teacher 
training. 

Unless teachers feel comfortable with subject 
matter, they will quite naturally hesitate to 
integrate it into their teaching program. Nutrition 
means many things to many people and there is a 
possibility and, I think, a probability that many 
teachers would welcome clarification of the type 
of nutrition education most essential to children 
and adults alike. After all, detailed knowledge 
about inositol, ascorbic acid, thiamine, methio- 
nine, etc., nourishes no one. Knowledge about and 
acceptance of a variety of foods, respect for and 
practice of cleanliness and care in the handling 
and preparation of foods, and a sense of security 
in wise marketing for food—these are our primary 
aims. Understanding and practice related directly 
to the everyday pleasure of eating is of greatest 
significance. For those teachers who wish it, 
more detailed scientific information can be made 
readily available. Application of the results of 
scientific research does not necessarily require a 
full understanding of the research itself. For 
example, very few of the millions of persons who 
have chest x-rays each year understand the 
intricacies of radiology. Yet they benefit by the 
practical application of the specialist’s knowledge. 

Some schools have accomplished much in the 
field of nutrition education, but it will be many 
years before the majority of school children in 
this country will learn that the food they choose 
will help them to thrive as well as to survive. 

It would appear that a majority of our people 
look to the professional groups for facts upon 
which they can rely. Physicians, biochemists, 
dentists, nutritionists, dietitians, nurses and 
others carry a heavy responsibility for the 
dissemination of reliable information. Un- 
fortunately, there are a few professional people 
who are not objective in their appraisal of 
scientific data. These people deserve no respect 
from their colleagues and little from the public, 
but they have influence all out of proportion to 
what they deserve because they are, or have 
been, members of a respected profession. When 
an individual who has at one time been considered 
a reputable professional person becomes a puppet 
for the pseudo-scientists, nutritionists and 
dietitians find it exceedingly difficult or impossible 
to successfully combat the information he 
spreads. It is unfortunate that a few loud-spoken 


FEDERATION PROCEEDINGS 


Volume 13 


persons who exist at the fringe of a respected 
profession carry so much influence with the 
public. It would be well for all professional 
groups to be continuously alert, to be certain that 
their professional house is in order. It is no credit 
to a profession to contain within its official 
membership list one whose sole purpose is 
monetary gain through unethical practice. 

Nutritionists are becoming increasingly aware 
of the need for seeking out the specific areas of 
misinformation. During the past two years, the 
Community Nutrition Section of the American 
Dietetic Association has been gathering data 
about food misinformation currently popular in 
many parts of the United States. With these 
facts in hand, many of the members of my 
profession are attempting to broaden their 
sphere of education to include the specific subject 
areas which appear to need clarification. 

Where does the public obtain nutrition 
information—authentic and otherwise? News- 
papers, radio, television and emotional disserta- 
tions in public halls are media over which the 
dietitian has limited control. But what about the 
public libraries? How can librarians keep abreast 
of the authentic books in the field of nutrition 
when so many that represent the twilight zone 
of knowledge become best sellers? Members of 
the Michigan Dietetic Association have been 
concerned about the dearth of reliable informa- 
tion available on the shelves of some libraries, 
and have offered their services to the State 
Library. A suggested list of pamphlets and books 
that might be considered for purchase by local 
libraries has been compiled and an exhibit of 
these publications is on loan from the State 
Library. The suggestions are realistic and in- 
expensive. One group of pamphlets and books 
will cost only $5.05, another $10.50, and still 
another $16.45. Librarians who have been 
contacted welcome this assistance and some have 
asked a dietitian to offer advice relative to tlie 
nutrition books currently in the library. If you 
should examine the library shelves in your home 
town I hope you would be pleasantly surprise:. 
However, there is reason to conjecture that man v 
of you will be alarmed! For example, the publi: 
will not become very enlightened by reading \ 
1928 volume in this field, nor will they be helpe:! 
by reading a modern version of a fairy tal» 
approach promising the wonders of the wor! 
through the consumption of blackstrap molasse-, 
or any other ‘wonder food.’ The Michiga:: 
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Dictetic Association plans to continually revise 
their suggested list of pamphlets and books so 
that our libraries may have a continuing service 
—i{ is our challenge to encourage them to use it. 
The assistance to local libraries could be extended 
by any of a number of groups throughout the 
country. 

Nutritionists are grateful to the scientists who 
are permitting widespread publicity of sound 
nutrition information in the popular magazines; 
we are hopeful that our professional allies will 
continue to shed their fear of publicity and use 
all media as avenues for the widespread dis- 
semination of the truth. As long as the publica- 
tion of nutrition information remains only within 
the covers of professional magazines, we are 
simply converting the converted. 

Nutritionists rely heavily on the professional 
and/or legal authority of the Food and Drug 
Administration, the Federal Trade Commis- 
sion, the American Medical Association, the 
Food and Nutrition Board and other professional 
groups. We need all the help that can be given 
us so that we may have the facts about the people 
and the products threatening at most, the Health, 
at least, the pocketbook of the consumer. Can 
information about unethical people, pamphlets 
and products that relate to the field of nutrition, 
be disseminated to the professional groups 
regularly? For example, nutritionists would find it 
helpful to know something about the ethics and 
the methodology of the folks who sell ‘sterile 
stainless steel’ before they arrive in town rather 
than after they have left—several thousand 
dollars richer and a few hundred people closer to 
self-diagnosis and farther from seeking adequate 
medical care. 

We can meet ignorance with knowledge and 
superstition with fact only when we have 
sufficient knowledge. Nutritional quackery and 
food faddism will be put to flight more effectively 
by widespread dissemination of the truth than by 
indignant denunciation. The American Medical 
Association has been of tremendous service to us 
in the past through the publication of informa- 
tion about people and products whose procedures 
iud promises were something less than ethical. 
Nutritionists and all other readers of the Journal 
of the American Medical Association would be 
served if the Association would again assume an 
vugressive approach in the presentation of such 
‘nformation; little of this nature has been 
»ublished within recent years. We need to have 
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information about people and their products 
while the faddists are attempting to undermine 
the faith of the people; it is of only academic 
interest to obtain this information after the 
product has been successfully removed from the 
market and the manufacturer has paid his fine. 

The words, ‘doctors approve’’, are magic; as a 
professional ally of the physician, the nutritionist 
finds it difficult to counteract those words in an 
advertisement. Would it not be a worthy project 
for the American Medical Association if they 
were to study the present widespread use of this 
claim and learn whether it is, or is not, a figment 
of a slick advertiser’s imagination? 

Fear that is fostered by those who claim that 
the soil is no longer able to support us cannot 
easily be allayed by the nutritionist without the 
help of those who are specialists in the field of 
agriculture. We need more widespread publicity 
relative to the adequacy and safety of our food 
supply, for the faddists are working hard and fast 
to convince the American people that they are 
rapidly starving to death because the soil can no 
longer support life. 

We need clarification of the American Medical 
Association’s attitude toward the use of some 
products currently popular as ‘miraculous 
reducing pills.’ For example, are there serious 
risks involved in the use of hydrophilic colloids? 

In comparing the label description with the 
advertising copy for some products, it is difficult 
to realize that one relates to the other. For 
example, this is advertising copy for a product 
that contains sassafras bark, Oregon graperoot, 
senna leaves, prickly ash bark, cascara sagrada, 
epsom salts, small amounts of aleohol and sodium 
benzoate. 

ADVERTISEMENT 
LOST 50 POUNDS WITH —— 
GIRL MAKES FRIENDS EASIER NOW 


The sweetest words from the lips of a girl 
nineteen years young are these, “I make 
friends a lot easier now.’’ The makers of 
————- are proud to have furnished the product 
and the inspiration resulting in a much 
needed weight loss and in a more pleasing 
personality. A customer, writes,“-——— has 
done many wonders for me. I have taken 

— for 4 months and have lost better than 
50 Ibs. Before taking ————~ I always felt 
sluggish and tired. Now the opposite is true 
and I am always on the go. My clothes look 
a hundred per cent better on me than ever 
before. I am making friends a lot easier 
now.”’ 


B & Z LIBRARY 
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It’s amazing how quickly you can lose un- 
sightly fat at home. Obtain liquid at 
your druggist, mix with grapefruit juice as 
directed and take two tablespoonfuls twice 
a day. That’s all there is to it. If you do not 
lose weight with the very first bottle just 
return it for your money back. You need 
never know a hungry moment while reducing 
with . Insist on genuine 


Any similarity between the ingredients and the 
making of friends is purely accidental! 

The consumer is presently caught in a web of 
confusion brought about by exaggerated claims 
and misconceptions distributed at some cost by 
the faddists. It is a strange paradox that this 
situation exists in a country where knowledge 
and food are both abundantly available. It is 
likely, however, that the faddists thrive because 
knowledge of nutrition has not been successfully 
disseminated and the public does not recognize 
the glaring differences between fact and fancy. 
Knowledge of nutrition far exceeds its applica- 
tion, whether one considers the lay or the 
professional public. 

If all the money spent for nostrums and 
pseudo-scientific publications and lectures were 
spent for a well-chosen, varied diet, our people 
would be better fed. And if money were spent for 
adequate preventive and curative medical care 
rather than for shot-gun mineral and vitamin pill 
therapy based on self-diagnosis, thousands of 
Americans would be better equipped physically 
to enjoy the ‘land of earth, sun, air and water.’ 

Are we making a mountain out of a molehill? 
If people want to spend their money for worthless 
and sometimes dangerous products and ideas, 
should it concern us? Actually, it is not at all 
amusing to realize that our public is not yet 
enlightened regarding the science of nutrition to 
the extent that they appreciate the real value of 
an adequate diet. It is a challenge to recognize 
the fact that today thousands of Americans are 
not able to distinguish between the report of 
reputable investigators and the publications of 
those whose weakness is lack of knowledge and 
whose strength is supersalesmanship. 

The following characteristics of the self-styled 
scientists can be described to those consumers 
who wish to use discrimination in the purchase of 
pills, pans, pamphlets, gadgets and _ special- 
purpose foods. 

a) These products are sold directly to the 
purchaser or advertised to be obtained without 
the advice and consent of a physician. The 
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medical profession is usually by-passed com. 
pletely. b) Some products promise to prevent or 
cure a number of diseases and, consequently, 
encourage self-diagnosis and self-treatment. ¢) 
Several products state or imply that the American 
food supply is inadequate and that the average 
grocery store cannot provide us with foods with 
which we can meet our nutritional needs. d) The 
information is presented in a rather convincing, 
personalized, double-talk style; the approach is 
usually emotional rather than factual and 
intellectual. e) Self-styled scientists are selling 
something. Why else would they be in business? 

What can we do to help the consumer protect 
himself from the faddists? 

a) Members of the medical and allied pro- 
fessions must be acquainted with the charac- 
teristics of the products and the people under- 
mining a sane approach to preventive medicine. 
We must be ready to answer questions with 
specific information about the product in 
question or be willing to obtain such information. 
We must know the facts, or where to obtain them 
promptly. 

b) We have an obligation to help those who 
wish to know the truth by participating in 
public service programs such as radio, television, 
newspaper, community organizations, etc. 

c) As sound nutrition education slowly 
develops in our schools, we will have more 
discerning adults in our population. 

d) We must expect and be alert to an ever- 
growing variety of claims and clans in our midst, 
for the public is becoming more and more 
interested in nutrition and the self-styled 
scientists will continue to capitalize on their 
interest. Our best method to combat misinforma- 
tion is to be influential in our own program of 
nutrition education. 

It is likely that all food faddists will never 
disappear from the earth. We can anticip:te 
theories yet undreamed of, miracle products not 
yet on the market, exciting lectures, impressive 
books, fantastic testimonials and more. Returning 
once more to the London physician who was 
concerned about food fads in 1908, we read: 


“We see that it is not so very difficult to place 
the question of dietary upon a common sense 
basis, which should be our rational guide, not 
only with regard to diet but in all else. It is tru'y 
said that one should learn from the experience of 
others, but most of us learn by our own experience, 
and fools never learn at all. Were education more 
rational, the young adult would always be taug!it 
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the salient points of physiology, in order that he 
might be better able to cope with the dietetic 
pitfalls that beset him throughout his life, for 
knowledge is power. The old popular dietetic 
fallacies would then soon lose ground and be heard 
no more.’”8 


* [bid., p. 155. 


Forty-six years have lapsed since Dr. Read 
made this plea. The science of nutrition today 
stands ready to offer reliable information to all 
who seek it. Perhaps someday, the “old popular 
dietetic fallacies” will lose ground “and be heard 
no more.” 





CONTROL OF NUTRITION CLAIMS UNDER THE FOOD, 
DRUG AND COSMETIC ACT 


Extmer M. NELSON 


From the Food and Drug Administration, U. S. Department of Health, Education and 
Welfare, Washington, D. C. 


N. CHILD OR ADULT on a completely competent 
and balanced diet ever contracts polio.” 

“The principal cause of disease in man is 
vitamin and mineral deficiency.” 

“Foods grown on soils that have been depleted 
of trace minerals by continuous cropping, 
erosion and leaching will not support life.” 

Such statements heard by members of this 
audience when listening to the radio would be 
dismissed without much further consideration. 
We might feel some disgust that we should be 
subjected to such propaganda, or wonder about 
the motive behind the dissemination of such 
information. In some instances we may be 
prompted to make a check to see if we have 
overlooked a new development or discovery. But 
with the layman the reaction may be quite 
different. I shall read a letter to illustrate. This 
message was written on a Christmas greeting 
card addressed to Secretary Hobby. It reads: 


“Dear Mrs. Hobby: 

“I’ve just found courage to write to you and 
ask you to please see that some kind of law 
gets passed that makes the bakers put back 
the vitamin E in the white flour before all 
our young husbands die of heart attacks. And 
please have them stop giving coke to the 
poor little tykes with polio at the Warm 
Springs Foundation when it has been proved 
that excess sugar intake can make a child 
very susceptible to polio. 

‘Please don’t think I’m a crank but I listen 
to Carlton Fredericks every day and he has 
convinced me that white flour and white 
sugar are two of the worst enemies this 
country has. If you would only write to him 
he could explain it all to you so much better 
than I can. He has medical reports that tell 
how polio never came into being until flour 
was bleached. And that children who have 
been stuffing themselves with candy and 
sweet drinks are the ones who have less 
chance of warding off the polio germs. 

“So many young husbands are dying from 
heart attacks it just seems criminal to let 
white bread keep on killing more people 


every day without something being done 
about it. 

‘My first husband died when he was only 
38 and left me with 3 little children to bring 
up in the world, and he had an enlarged 
thyroid and had 3 operations to get rid of it. 
He had eaten white bread all his life and 
never took a vitamin pill. Now they say in- 
jections of B Complex can reduce the size of 
a goiter without operation! If we’d only known 
that twenty-five years ago! 

‘‘Please make people vitamin conscious and 
you’ll save thousands of lives. 

“Thanks a million for listening to me.”’ 


This fervent plea is worthy of serious thought. It 
comes from a woman who seems sincere and 
intelligent, and implores the Secretary to listen 
to the teachings of a person who, so far as I am 
aware, has no formal training in the fundamentals 
of nutrition. There are millions of people in this 
country who are willing to accept, without 


. question, the advice of these self-appointed 


protectors of the nation’s health. Dr. E. V. 
McCollum has so aptly expressed the problem in 
these words: ‘There is no field of knowledge in 
which there are so many self-appointed advisors 
who have judged their fitness for instruction on 
the basis of personal experiences or credulous 
belief in attractively presented fallacy. ... The 
distinction of fact from fallacy is difficult for 
those who have sought to become well informed 
through reading of many authors, some of whom 
are faddists.”” What can be done to teach or 
convince these susceptible individuals that before 
acting upon such advice they should check with 
any one of the large number of publicly supported 
state and federal institutions that owe the:n 
such consulting service? There are, of cours’, 
many people who pride themselves in knowiig 
something unusual, those who are much mo:2 
interested in a bit of gossip than in a reliab'e 
news broadcast, who do not want to be educate: 
in the usual manner. But this group is in tl:e 
minority. The only immediate practical method 
of attack on the problem is through educatio:. 
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. he problem is to teach those who want to know 
the truth about the food they eat and where 
tiey can get reliable information. The laws of 
tlis country do not apply to many channels of 
information through which fantastic theories may 
be publicized. 

The Federal Food, Drug, and Cosmetic Act 
prohibits the shipment from one state to another 
or the importation of a food whose labeling is 
false or misleading in any particular. The term 
‘nbeling’ is defined and it means “all labels and 
other written, printed, or graphic matter /) upon 
an article or any of its containers or wrappers, or 
2) accompanying such article.” The courts have 
held that if a person who is responsible for the 
interstate shipment of a food is also responsible 
for the preparation of a pamphlet setting forth 
the alleged virtues of that food, and the food is 
transported by one route and the pamphlet by 
another route and at a different time, but the 
two come together so that the pamphlet is used 
in promoting the sale of the food, the pamphlet 
should be regarded as labeling under the Food, 
Drug, and Cosmetic Act. 

How does the Food and Drug Administration 
proceed if it encounters a shipment of a food that 
bears labeling that is false or misleading? A 
sample of the product is collected. If the offending 
written, printed or graphic matter is separate 
from the package, samples of it are also collected. 
The government may then proceed by seizure of 
the offending shipment that was sampled, by 
prosecuting the responsible shipper, or by asking 
for an injunction against the shipper. 

In any event, let us assume that a court 
action ensues. It is then necessary for the Food 
and Drug Administration to prove, usually 
before a jury, the charges that have been made. 
If it is a prosecution the charges must be proved 
beyond a reasonable doubt, and if a seizure is 
involved, by a preponderance of evidence. In a 
seizure the maximum penalty is forfeiture of the 
goods, but in a prosecution the maximum 
penalties specified are substantial. If there has 
been a previous conviction under the law, the 
tmaximum sentence may be a $10,000 fine and 
three years’ imprisonment. It is of course 
common knowledge that after the violation has 
been established the severity of the penalty 
imposed is at the discretion of the court. An 
:njunction under the Food, Drug, and Cosmetic 
Aet prohibits future violations, under penalty of 
contempt of court. A statutory injunction does 
not impose a penalty for past actions, but it can 
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increase the severity of the penalty for subsequent 
violations. 

Obviously it is not difficult to establish by 
testimony that certain representations are false, 
but it may be difficult to convince a jury of 
laymen which statements are based on scientific 
observations and which statements have nothing 
more to support them than the parrot-like repe- 
titions of the food fad propagandist. There may 
be someone on the jury who would like to be- 
lieve a statement, particularly if there is a 
promise of nutritional benefit. This type of reac- 
tion is not confined to teachings in nutrition, but 
may readily be observed when emotions are 
stirred in a political campaign. This person is 
not easily dissuaded from his position. The ad- 
vertising copywriter who chooses to serve those 
who wish to deceive takes full advantage of this 
situation. The influence of an attorney whose 
stock in trade is his ability to confuse the jury 
should not be minimized. In such an atmosphere 
it is difficult indeed to support charges based on 
misleading representations for many products 
now on the market. 

For example, in weight reduction a vitamin or 
mineral supplement is of course of no specific 
value. But we are told that if we use Dr. Svelte’s 
vitamin pills, and follow his dietary regimen for 
14 days, body weight will be reduced 14 pounds. 
The fact is, that if instructions are followed 
weight will be lost as represented, the vitamin 
tablets having contributed nothing to this end. 
The misleading nature of claims of this kind is 
readily recognized by the nutritionist, but the 
claims are difficult to deal with before a jury. 

Another provision of the law reads as follows: 
“A food shall be deemed to be misbranded if it 
purports to be or is represented for special 
dietary uses, unless its label bears such informa- 
tion concerning its vitamin, mineral, and other 
dietary properties as the Secretary determines 
to be, and by regulations prescribes as, necessary 
in order fully to inform purchasers as to its 
value for such uses.” 

Regulations have been promulgated under 
this section which require label statements for 
vitamin preparations, mineral preparations, in- 
fant foods, foods used in control of body weight, 
foods containing non-nutritive substances, and 
foods with reduced allergenic properties. They 
have been in effect for about 13 years and in 
some respects they need to be revised and ex- 
tended if they are to serve the consumer to the 
fullest extent. 
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For foods used in control of body weight and 
in dietary management of disease, the regulations 
require a label statement of the percentage by 
weight of protein, fat, and available carbohy- 
drate, and also a statement of the number of 
available calories supplied by a specified quantity 
of such food. For a food that serves a legitimate 
purpose in controling body weight, these re- 
quirements together with those specified for 
vitamin and mineral properties are probably 
adequate. However, the regulations do not serve 
to protect the public against claims for various 
types of preparations recommended for use in a 
reducing diet and as part of a reducing plan. 
The answer to the problem of excess body weight 
in otherwise normal individuals is reduced food 
intake. The regulations need to be extended so 
as to require that this fact be made clear in the 
labeling. Little or nothing is contributed to 
reduction in food intake by many of these 
products. 

It is obvious that as food intake is reduced to 
the point where caloric expenditure exceeds 
caloric intake the possibility of ingesting in- 
sufficient quantities of some dietary es«entials is 
increased. The physician may find it easier in 
prescribing a diet for reducing purposes to in- 
clude a vitamin and mineral supplement, but 
this is not necessary. In fact, observations on 
animals lead very definitely to the view that for 
this purpose every effort should be made to 
provide all essentials from ordinary foods. We 
cannot construct a vitamin mixture from pure 
compounds that will produce the same growth- 
promoting effects as preparations made from 
natural foods that are readily available. Further- 
more, the vitamin preparations on the market 
that contain vitamins in proportions approxi- 
mating the amounts necessary to meet the body’s 
requirements are very few indeed, and they 
certainly do not predominate among those 
preparations offered with reducing claims. The 
ordinary purchaser, confronted with a confusing 
array of formulations and claims for benefit, is 
wholly incompetent to judge their merits or 
select a product that will meet his needs. Some 
advantage may well accrue to the users of these 
supplements if some rationale be used in decid- 
ing upon the kinds and quantities of vitamins to 
be included in preparations intended for specific 
purposes. 

The nutritionist and the biochemist have an 
important responsibility in connection with 
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improper claims made with respect to the nutri- 
tive value of our foods. If a scientist has mace a 
discovery which may be of practical importance 
to the layman, he should not feel that he has 
completed his job when he has reported his 
findings to a scientific body such as this. He also 
has an obligation to do all he can to prevent the 
misuse of his findings. The language of the 
layman and the language of a scientist are quite 
different, and if the scientist leaves it to the 
promoter and the exploiter to interpret. his 
findings to the general public his discovery may 
be grossly misrepresented. The scientist who 
makes a discovery is the one most-likely to re- 
ceive attention from the layman if he sets forth 
the practical limitations of his contribution. In 
preventing the misrepresentations made with 
respect to foods the nutritionist has these obliga- 
tions: he should carefully check his manuscript 
to see that he has not made statements that may 
be readily lifted from the text and used in im- 
properly interpreting his work; he should make 
clear the practical limitations of his contribu- 
tions; and he should not indulge in unwarranted 
speculations with respect to the practical appli- 
cation of his findings. 

There are many types of food faddists and 
their methods of seeking the consumer’s dollar 
are devious. Some are sufficiently well informed 
to do an excellent job of teaching nutrition if 
they chose to do so. At the other extreme are 
those who have developed or acquired some 
weird idea about a property of foods that can 
be fitted into a sales promotion scheme. The 
least harm that comes to the victims of these 
promoters is that their money is spent for some- 
thing that is not needed. With families who have 
insufficient funds to buy the foods they need, 
such spending becomes serious. By far the most 
serious aspect of this business is to lead people 
to believe they will recover from symptoms 
which may be the warning signs of serious dis- 
ease that needs prompt medical attention. A 
very few individuals, of course, may accidentally 
benefit from taking a complex vitamin prepar:i- 
tion, but those who buy such a product in the 
hopes that they will never again be plagued 
with colds and sinus trouble, that tired feelin:, 
headaches, irritability, acne or other sk 
blemishes, or susceptibility to infection, ard 
doomed to disappointment. 

Misinformation concerning foods and theil 
nutritive value is fed to us through many chai; 
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nels: books, magazine articles, lectures, spiels of 
house-to-house canvassers, and various types of 
advertising. It does not seem practical to bring 
all of these channels of promotion under control 
through legislation. No matter what approach 
one uses, the best solution to the problem seems 
to be education. We cannot expect to educate 
everyone with respect to the facts of nutrition. 
Even though that were possible, it would not 
solve the problem, because it is usually the newer 
discoveries that are given emphasis in objection- 
able propaganda. We must accept the fact that 
we shall always have with us a small minority 
who do not wish to accept what is ordinarily 
taught. We must also expect to have among us 
the medicine man, now in the guise of a person 
who is promoting certain food adjuncts by 
claiming they will cure diseases of all types. Our 


FDA CONTROL OF NUTRITION CLAIMS 


793 


job is really to keep the profits of this group at a 
minimum. These modern medicine men, some of 
whom are looked upon as evangelists by their 
followers, are familiar with the extent to which 
laws may interfere with their activities, and 
govern themselves accordingly. Their promo- 
tional activities are very flexible, and can be 
adapted to any legal requirements that may be 
forced upon them. It is not likely that they will 
be legislated out of existence. We must be guided 
by the fact that we have free speech and a free 
press in this country, and our democratic system 
does leave room for some practices that are not 
entirely, to the liking of the majority. In these 
areas we must rely upon influence that comes 
from those who are well informed and well in- 
tentioned. 





EDUCATIONAL AND ECONOMIC HAZARDS IMPOSED 


CHARLES GLEN KING AND Horace L. SIppLe 
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From the Nutrition Foundation and Columbia University, New York City "1 


¢ DIRECT _ECONOMIC WASTE caused by 
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strengthened program of direct education of § sell : 
the public, and second, through more alert and theo 
sustained action by such voluntary bodies asf com! 


faddists and quacks, with their ill-advised sale 
and promotion of food materials, literature and 
lectures to the American public, is estimated to 
reach about $500,000,000 per year. However, 
that figure apparently does not represent the 
greatest damage caused by those who mislead 
the public by promotional schemes based on 
distorted information about foods and nutrition. 

Their most destructive influence lies in the 
lies they propagate for their own gain. They 
become masters at creating surprise, confusion, 
and suspicions about common foodstuffs, and 
then follow with a great variety of clever ways 
to get the consumer’s dollar before either the 
orderly processes of education or the long arm 
of the law can catch up with them. 

We are in serious need of developing improved 
nutrition education, both to displace a seeming 
vacuum of ignorance and to offset the false 
propaganda of faddists. Their distortion of what 
is reliably established about the relative eco- 
nomic and health values of different kinds of 
food causes injury to the public psychologically 
and_physiologically—beyond the economic 
frauds by which they gather money directly. 

The food faddist makes expert use of modern 
methods of communication to reach masses of 
people, ranging all the way from dramatic 
lectures with flood lights and loud speakers to 
radio, television and the press. There is a tragic 
weakness in our legal machinery for protection 
of the public against distortions of the truth via 
the lecture platform, in radio broadcasts, on 
television programs, and in printed literature. 
The laws regulating food labeling and direct, 
printed advertising claims are relatively effec- 
tive. But a fear of regulatory practices that 
imply actual or potential censorship places a 
great handicap on efforts to achieve respect for 
honesty in what people say or write. 

I believe two types of action could be de- 
veloped more effectively to curb unscrupulous 
faddists and quacks: first, through a greatly 
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the technical organizations in each community,— I): 
and the Better Business Bureaus.~ The latterf direc 
could, if alerted on a national scale and sup-§ foods 
ported by the press, discredit most of the fake publi 
‘food experts.’ gram 

A strong educational program, moreover,§ of ke 
would be justified in its direct service to the § plane 
public in terms of release from needless fear, f Diete 
added enjoyment of good food, actual protection } of so1 
of health and economic saving. There should be | lation 
a strong initial bulwark against the extravagant} An 
claims that now go almost unchallenged. the w 

Nearly always the food faddist is a fluent fits re 
speaker or writer. He is willing to make unre- | The f 
strained and fantastic claims regarding the value f golder 
of his products or theories. He will disagree with J obesit 
established information and condemn the au-faids a 
thoritative professions, institutions and regula-§ profit 
tory agencies. He always has something to sell,§ Altho 
despite the first approach being described gener-§éelimin 
ally as free and entirely humanitarian. more | 

The most frequent approach used in promoting§Measu 
food fads is to attack the medical profession as§dozen: 
being negligent of public health (especially infthe le 
the sense of preventive medicine) in contrast fineffec 
with medication, and then to discredit the truef~money 





















nutritive value and quality of common foods ingJanua: 
our diet. The audience is told that our soil igf The 
depleted or ruined by present fertilizer practicesf#recall 
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that our food supply is lacking in life-giving 
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which have no substantial basis in fact, the 
fadist proceeds to promote and sell his own 
pari icular products at a ridiculous price—or sell 
his .dvice which is based on sheer fantasy—to 
live longer, to look more beautiful, to mineralize 
the body, or to “‘ward off cancer.” He may use 
a “diet supplement” that is grossly irrational or 
a ‘health food” such as “live salt,” honey, 
“miracle yogurt” or ash of seaweed. Or he may 
sell « book or leaflet setting forth the author’s 
theories about “tired blood” or ‘dangerous food 
combinations.” 

Most self-classified ‘food experts’ have both a 
direct interest in the sale of specific ‘health 
foods’ and personal fees based initially upon 
publications, lectures, radio and television pro- 
grams. Nearly always, the appeal is on the basis 
of keeping life simple but vibrant, and on a 
plane of getting back to nature. The American 
Dietetic Association has listed an actual record 
of some 200 fads and fantasies in current circu- 
lation (1, 3-7). 

Another faddist approach takes advantage of 
the widespread, valid interest in obesity and in 
its real but empirical relationship to disease. 
The food faddist has been alert to this literally 
golden opportunity in exploiting the fear of 
obesity and its effects. The racket of reducing 
aids and diets is now one of the most active and 
profitable operations of the nutrition quack. 
Although modern public health legislation has 
eliminated or discouraged the general use of the 
more dangerous reducing preparations, the legal 
measures have not prevented the promotion of 
dozens of products which manage to stay within 
the letter of regulations but which are “inert, 
ineffective, useless, and a waste of time and 
money,” as Dr. Max Millman points out in the 
January 1954 issue of Today’s Health. 

The following example, as nearly as I can 
recall the facts, will serve to illustrate common 
techniques of plying their deceptive trade. The 

ost famous, or more properly infamous, so- 
called food expert that visited Pittsburgh, so far 
as [ observed, reputedly made a clear profit of 
$50,000 in two weeks, and got much of his 
publicity free through clever advance claims as 

“free lecturer on health.” After an opening 
lecture to an audience of about 2,000, he could 
mot answer all the questions from the platform, 
80 he scheduled afternoon group ‘personal’ 
onferences for a fee of $10.00 each. And because 
many individuals forgot some of the details in 
is rapid fire lectures, he rushed his famous book 
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to the hall, $4.00 per copy. And for those who 
wanted personal conferences in private, he then 
scheduled 30-minute conferences at $25.00 each, 
which included the privilege of membership in 
his Association. His claim to miraculous de- 
velopment of physical fitness, after a poor start 
as a boy, was cited on no less authority than his 
having achieved membership in the Los Angeles 
Athletic Club. He cited with enthusiasm some 
of the great athletes who also had been members! 
“Live salt” and “live sugar’ were prepared 
locally by an unsuspecting university freshman, 
who simply mixed enough wood ashes with bulk 
table salt and granulated sugar to make them 
an attractive gray color—which-he sold in pack- 
ages at 50 cents per pound. He strongly urged 
parents not to drink milk or to feed it to their 
children. Raw carrots, however, ‘would do 
miracles for them.” 

Commissioner Crawford of the Food and 
Drug Administration (2) has recorded, after 
official investigations, many similar fraudulent 
and merciless schemes, some of which were based 
on practices that were cloaked with enough care 
for the niceties of the law, that the charlatans 
could not be stopped. 

The following is from a report by Mr. R. F. 
Kneeland of the Food and Drug Administration: 

“The sales procedure followed in this instance 
is typical. It consisted of a series of four free 
lectures at which time collections ‘to defray 
expenses’ amounting to $100 were obtained. 
One hundred and fifty individuals then paid 
$25 each for a series of ‘lessons.’ This netted 
$3,750. During the course 75 special cooking 
devices at a cost of $149.50 each netted 
$11,112.50. Eighteen blendors at $35 and 24 
vibrators at $35 cost the patrons another $1,480. 
Additional sales of cookbooks, instruction 
booklets, various charts and a collection for one 
of the ‘needy’ assistants of the lecturer increased 
the total amount of money expended by the 
approximately 150 attendants at the lectures to 
$18,317.50. In addition to this, orders were taken 
for the cooking device, the blendor, and the 
vibrator for which no accurate estimate could 
be made. The 150 individuals who were suffi- 
ciently interested to take the course of lectures 
spent approximately $120 apiece.” 

The destructive practices referred to above 
should not be confused with legitimate and 
changing practices that are based on sound ad- 
vances in the science of nutrition. A great many 
products have been developed that are of real 
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benefit to the public. Synthetic or concentrated 
vitamins and antibiotics, for example, when 
properly used, can make a substantial contribu- 
tion through ethical channels to protection of 
human health and success in feeding farm ani- 
mals. Enriched bread, vitamin D milk, fortified 
margarine, iodized salt, and fluoridized water 
supplies are examples of products that are of 
real service to the public. These have the united 
support of management in industry and of com- 
petent scientists who understand the facts and 
the issues often raised in dispute. 

In conclusion, I would urge that, great as 
the direct financial costs are that result from 
misinformed or malicious food faddists, their 
effect in destroying the confidence of the public 
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in what is true about foods and nutrition is 
apparently more damaging. 

And, secondly, I believe more effective legal 
measures for dealing with food faddists could 
be developed. More vigorous actions should be 
taken, also, through voluntary agencies such as 
the Better Business Bureaus, local scientific 
groups, and trade organizations. 

Perhaps the most effective measure of all 
would be a well organized, strong national pro- 
gram of public education, based on what is cur- 
rently known, with further provision for keeping 
the educational program revised promptly and 
continuously on the basis of substantial progress 
in research. 
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OFFICIAL STANDARDS FOR IMMUNOLOGY—A 
CHALLENGE TO BIOMETRY 


Luoyp C. MILLER 


From the United States Pharmacopeia, New York City 


Be me it is difficult to avoid some 
ambiguity in the use of the word ‘official’ in 
discussing immunological therapeutic agents 
generally, and more specifically, those having a 
place in the official compendia of drug standards. 
On the one hand ‘official’ means governmental, 
and on the other it is synonymous with pharma- 
copeial. The standards for the biologics in the 
United States are promulgated under the Public 
Health Service Act of 1944 and thus are ‘official’ 
governmental standards. On the other hand, 
standards for most of the products concerned 
are set forth in the U. 8. Pharmacopeia and, to 
a lesser extent, in the National Formulary and 
these are ‘official’ under the terms of the Food, 
Drug and Cosmetic Act. By common consent, no 
conflict arises out of the duality, however, since 
the Food and Drug Administration, the U.S.P. 
and the N.F. all defer to the authority of the 
U.S. Public Health Service. The latter, through 
its constituent, the National Microbiological 
Institute, one of several off-shoots of the original 
National Institute of Health, both creates and 
enforces the standards under discussion. By 
force of long usage, they are still spoken of as 
the N.ILH. Minimum Requirements or ‘stand- 
ards.’ They have never been made available in 
printed form and keeping up with revisions has 
been difficult. Beginning with the U.S.P. now 
in preparation, the procedures will be given in 
greater detail therein. 

However, the role of the U.S.P. is simply to 
publish the N.I.H. standards translated as nearly 
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as possible into the customary U.S.P. language. 
No consideration is given to modifying the tests 
upon which the standards depend. Thus, the 
biologics (and the antibiotics which are subject 
to certification by the Food and Drug Adminis- 
tration) stand in sharp contrast to the other 
U.S.P. drugs, the standards for which are 
studied and revised by the Committee of Revi- 
sion at least once every five years for each new 
issue of the Pharmacopeia. 

It is important to bear in mind that the 
official N.I.H. standards for potency and purity 
of the biologics are minimum requirements. A 
product may exceed but in no case may it fall 
short of meeting the minimum. By the nature of 
the tests provided, the odds greatly favor a sub- 
stantial excess over the minimum, as in the 
example of smallpox vaccine. The vaccine is 
tested on the skin of rabbits in suitable dilu- 
tions; the intensity of the dermal lesions pro- 
duced by the vaccine under test must equal or 
exceed that produced by the corresponding 
doses of a reference standard vaccine. This 
allows no latitude for random variation below 
the presumed 100% level represented by the 
reference standard. 

Those closest to the business of writing official 
standards sometimes lose sight of the cardinal 
characteristics of well-drafted specifications. 
Ranking high among these characteristics are: 

Adequacy. Variation exists in the capacity of a 
specification to accomplish what is expected of 
it in relation to the needs for accuracy and 
precision. This area offers the greatest challenge 
to biometry. Clinical immunologists maintain 
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that there is no necessity for accurate stand- 
ardization of immunological agents since sub- 
stantial overdosage is seldom dangerous. Yet it 
can readily be shown that some of the minimum 
requirements can be met by a substandard 
product. 

The biometrician, on the other hand, asks 
whether there are not economic factors which 
make more accurate standardization worth 
while economically. In answering the question he 
must bear in- mind that with the biologics, 
where flat dosage-response curves are the rule, it 
would easily be possible to run the assay cost 
up inordinately in a well-intentioned effort to 
improve the estimate of the potency. 

The biometrician can cite the progress made 
in the biologic assay of the cardiac glycosides, 
the insulins, the pressor and oxytocic drugs, 
and the antibiotics. With certain notable ex- 
ceptions, the biologics have not received a fair 
share of the attention that has been given to 
biological assay of drugs over the past 25 years, 
even though Trevan in his classic study used the 
reaction of mice to dysentery toxin as the prize 
example of a flat dosage-response curve in an 
all-or-none response. In assaying the biologics 
one is denied use of such powerful tools as the 
cross-over test with its several refinements, 
which is so valuable in assaying insulin and 
tubocurarine, but improvements in assay design 
can make almost every assay more efficient. 

Specificity. A specification involving a biologic 
assay should reflect the kind of activity which 
accounts for the product’s use in therapy, i.e., 
the kind of immunity conferred, etc. However, 
if a choice exists as to the end-point or test 
animal, the biometrician can help immensely in 
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designing experiments to measure critically the 
relative advantages of the various possibilities, 

Uniformity. It is desirable to conduct: like 
tests for similar products in a like manner, 
Furthermore, identical tests should be described 
in substantially identical language. It is an 
established psychological fact that greater ease 
of comprehension results from similar phrasing. 
Furthermore, when the nature of a test is such 
as to require a deviation from the general pro- 
cedure, this deviation gains greater emphasis 
by contrast. In the tests of the biologics it is 
for the immunologists, not the literary stylists, 
to decide where technical variations are needed 
and to advise on the extent that small adjust- 
ments can be made in the interest of achieving 
uniformity. Biometricians, however, are ac- 
customed to exactness of language that is of 
great help in drafting explicit procedures. 

Practicality. A prime requisite of a biological 
assay is practicability, both in respect to tech- 
nical and economic considerations. It does little 
good, as can be demonstrated from experience 
with the antibiotics, to work out a biometrically 
elegant procedure if it lacks convenience. Tech- 
nicians will replace it with a less accurate method 
at the first opportunity. 

In conclusion, there is need for a painstaking 
examination of all specification standards for 
the serums, toxins, toxoids, and vaccines for 
compliance with the characteristics outlined here. 
Wherever the standard methods fall short of 
doing what is expected, or of what ought to be 
possible and can be afforded, there lies an area 
to be explored jointly by immunologists and 
biometricians. 
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PROBLEMS IN THE MEASUREMENT OF IMMUNITY AND 
OF THE POTENCY OF IMMUNIZING AGENTS 


A. A. MILEs 


From the Lister Institute of Preventive Medicine, London, England 


Ba the most descriptive immunologist can- 
not fail to be aware of biometrical methods 
already applied in his field (1). But awareness is 
not enough; too often the biometrician is regarded 
as one who gives an air of mathematical respect- 
ability to the results of an experiment. It is still 
perhaps necessary to insist that the logic of 
biometry is prospectively as well as retrospec- 
tively useful, and can be applied to the design of 
experiments so as to eliminate irrelevant answers 
and to yield relevant answers with the greatest 
economy of effort and material. But even when 
the most economical design has been selected, and 
the foreseeable fallacies in its execution have been 
eliminated, the immunologist still has to decide 
whether the variate he is measuring is relevant to 
the interpretation he would like to put on it; and 
I propose to discuss some aspects of this border- 
line problem. 

The measurement of the resistance of an ani- 
mal to a lethal bacterial exotoxin is straight- 
forward enough because, given a defined means 
of application, like intravenous injection, we may 
imagine a definitive chain of biochemical conse- 
quences leading to death or recovery—conse- 
quences we can relate directly to the amount of 
toxin given. But when we measure resistance to a 
living pathogen, where, from the moment of its 
injection to death of the host, there is a progres- 
sive interaction between two kinds of living 
organism, the argument from effective dosage or 
from survival rates may be much more complex. 
The survival rate of a batch of animals after im- 
munization is a valid index of immunity, but, 
strictly speaking, it is so only if we are content, 
for the purposes of the investigation, to define 
immunity in terms of survival of the challenge 
dose as administered. Our troubles begin when we 
extrapolate from that measure, for example, to 
a) estimate of immunizing potency of an anti- 
body or an antigen in man. We may have tested 
the wrong stage of immunity, or our challenge 
may be quite irrelevant to the human disease. 
P:oom has shown (2) that when mice are tested 


with an intraperitoneal dose of living H. pertussis, 
they die chiefly from the toxin, and antitoxin is 
protective. When they are tested by intracerebral 
inoculation, only antibacterial antibodies are pro- 
tective. Tested by the intranasal route both kinds 
of antibody may be effective; the antibacterial 
by restricting invasion and proliferation of the 
organism and the antitoxin, it would appear from 
experiments by my colleague Mr. A. F. B. Stand- 
fast (unpublished), in part by preventing the 
toxin from paralyzing the bronchial cilia, and 
thus permitting them to perform their usual 
clearing function on some of the instilled matter. 
Burrows (3) records an analogous difference in 
the cholera vibrio where anti-endotoxic immunity 
protects mice against intraperitoneal infection 
potentiated by mucin—largely a toxic death— 
and the immunity stimulated by the O antigen 
resulting presumably in opsonic immunity, which 
protects the guinea pig against intestinal 
infection. 

As regards the actual measurement of the 
effective dose of toxin or bacterium, we have 
progressed far since Ehrlich’s definition of the 
minimal lethal dose. In the light of the steep 
dose-response of the guinea pig to diphtheria 
toxin, Ehrlich was fully justified in his invention, 
which gave him the precision necessary for a 
number of important discoveries. As a conse- 
quence of Trevan’s pioneer work in 1927 (4) we 
can now manipulate the results of titrations of 
toxin or living culture so as to yield estimates not 
only of the 50% or median lethal dose, and of the 
slope of the dosage-response curve, but also of 
the errors of these estimates. Trevan’s LD50, or as 
it is now generalized for all effects including 
death, the EDs0, is used sometimes rather me- 
chanically, with little consideration of it error, 
and divorced from the slope of which it is part. 
One finds animals reported as being challenged 
with, say 5 X LDso, without any indication that 
the slope is steep enough to ensure that this dose 
is well above LDgg,9, and not merely an LDz or 
some such figure. The shallowness of some slopes 
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VIABLE BACTERIA INJECTED 


Fic. 1. Death rates of mice infected by strains 
of living Str. pneumoniae, Ery. rhusiopathiae, P. 
septica, and S. typhi-murium, injected in graded 
doses by three different routes. (A. C. Durron, 
unpublished.) Open columns: subcutaneous route; 
Hatched columns: intraperitoneal route; Black 
columns: intravenous route. 
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is evident in figure 1, particularly in the response 
of mice to a strain of S. typhi-murium. The figure 
also illustrates another pitfall in the choice of 
variate to measure, namely the difference in re- 
sponse, and therefore in the LD that is obtained 
with the different challenge routes. The tissues 
infected by the intravenous route are clearly far 
more resistant than those infected by the intra- 
peritoneal or subcutaneous routes—a relation 
that holds in mice for such diverse organisms as 
the pneumococcus, Ery. rhusiopathiae, Pasteurella 
septica, and S. typhi-murium. If we hope to 
measure protection against infection, as distinct 
from invasion once the infection has a foothold, 
we should perhaps use a route of challenge via 
the skin, lung or gut. An intravenous or intra- 
peritoneal dose, which tests a quite different 
system of defense cells, may be altogether mis- 
leading. MacLeod’s (5) recent demonstration in 
mice of the absence of protection against oral in- 
fection by S. typhi-murium after vaccination, and 
the high protective value of the same vaccine 
against an intraperitoneal challenge dose, is a 
case in point. 
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It is of interest to consider what, in such cir. 
cumstances, the LDs means. The transformation 
of death rates into normal equivalent deviations, 
and fitting them to a regression line on the log. 
arithm of the dose, as in the orthodox probit 
analysis, implies that the dose of bacteria is 
homogeneous and the slope determined by vari- 
ability in resistance of the animals. Druett (6) 
and Peto (7) recently have described a dosage- 
response equation leading to a linear relation be- 
tween dose and log. of the proportion surviving, 
based on the assumption that the test animals are 
homogeneous, the probability of one organism 
killing its host is small, and that organisms act 
independently of each other. The experimental 
data fit to the equation at least as well as they fit 
the probit relationship. One possible implication 
is that of an LDs of tens, or even hundreds of 
bacteria, only one or a few of the organisms in- 
jected finds a site favorable for ultimately lethal 
invasion. Peto’s data are drawn from infections 
with virulent bacteria via the lungs, using uni- 
form aerosols of living organisms, or via the 
peritoneum. Both are highly artificial systems in 
which independent action of the few bacteria in 
the inoculum might be admitted. Reid and 
MacLeod (8) arrived at the same relation from 
similar premises. It would be interesting to de- 
termine the suitability of the equation for the less 
artificial intradermal or subcutaneous infection 
routes, where synergy of the injected organisms 
is more likely. In at least one experimental sys- 
tem, we may deduce that synergy was operative. 
Schneider (9) working with mice on various diets, 
failed to get his responses to fatal infection with 
S. typhi-murium within a workable range (i. 
death rates greater than 0% or less than 100%) 
until he used a mixture of virulent and avirulent 
organisms. However, though we may be fairly 
certain in this case that the organisms were not 
acting independently, any explanation of this 
peculiar result is very speculative. 

Another aspect of the immunological meaning 
of the LDso is raised by the highly instructive cx- 
periment made by Batson (10) with mice p:s- 
sively immunized by antityphoid serum and 
challenged with living typhoid bacilli. The result 
of using both graded doses of serum (0.01, 0.92 
and 0.04 ml) and graded challenge doses of bacilli 


(50, 1,000, 20,000) is evident in figure 2, Withf 


2-fold increases in serum dose, the survival rzte 
for a constant challenge dose rises steeply; with 
a 20-fold increase in challenge dose, the surviva 
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rate for a constant protective dose of serum drops 
slowly. The difference between the two sets of re- 
gression lines is such that a 2-fold increase in 
serum is equivalent to about a 30-fold decrease in 
the challenge dose. Batson very properly con- 
cludes that when the potency of two sera are 
compared, the relevant measure is the ratio of 
the amounts required to produce the same re- 
sponse to a constant challenge dose. But besides 
providing an important cautionary tale for those 
interpreting the assay of immunizing substances, 
Dr. Batson’s probit-grid, and the numerical re- 
lations within it that determine this discrepancy, 
invite speculation about its more general im- 
munological significance. First we may note that 
specific antibody doesn’t alter the slope of the 
regression line of survival on dosage of bacteria, 
but merely raises it to a higher probit level; what- 
ever the properties and heterogeneities of either 
host or parasite that determine slope, they are 
not altered by antibody. Reid and MacLeod (8) 
found the same in specifically immunized mice 
tested with living S. dublin. 

It is a commonplace of descriptive immunology 
that antibody potentiates the defense mech- 
anisms displayed by the nonimmunized animal 
without adding anything qualitatively new; and 
in these two Salmonella/mouse systems we have 
a numerical substantiation of the hypothesis. 
This being so, we could legitimately regard ani- 
mals with varying degrees of precisely determined 
passive antibody immunity as statistical models 
for animals with different degrees of non-specific 
natural immunity, and thereby facilitate an ex- 
ploration of the meaning of the dose-response 
curve in nonimmunized animals. The grid also 
goes some way to answering the criticism that 
since S. typhi is not a natural pathogen of the 
mouse, it may be killing the mice by an unrepre- 
sentative endotoxic death. We should expect in a 
probit-grid of an exotoxin and its antitoxin, which 
in vitro combine according to what the early 
German immunologists called the law of multi- 
ples, that t.1e slopes of the two sets of regression 
lines would be similar, though of course opposite 
in sign. The much shallower slope of the response 
to graded doses of S. typhi is at least consistent 
with the view that the mice do not die simply 
when the infecting bacilli have grown into a suffi- 


} ciently endotoxic dose; and with the view that 


antibody acts on the invader at an early stage of 
the invasion, before each clone of the initially in- 
tecting bacilli has grown to lethal dimensions. 
And here again, the speculation is consistent with 
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Fig. 2. Probit-grid of response of mice to three 
doses (0.01, 0.02 and 0.04 ml) of an antityphoid 
serum, batches from each passively immunized 
group being challenged respectively with 50, 
1,000 and 20,000 S. typhi. (After Batson, 10.) 


a current view, namely, that in pathogenic en- 
terobacteria, where the endotoxins are also 
surface antigens, the protective antibody acts 
more as an opsonin than as an anti-endotoxin. 

The probit-grids of other host-parasite- 
antibody systems, especially with antibody given 
before and at intervals after infection, might 
prove to be immunologically very revealing. Be- 
fore leaving this subject, one illustration might 
be given of the sad consequences of shallow dose- 
response curves, the large errors in immunity 
tests, and of the necessity for determining errors as 
well as LDw’s. A simple matching of ED;0’s is not 
enough. Irwin and Standfast (unpublished) ex- 
amined the test of immunizing potency of whoop- 
ing cough vaccine in mice, using the intracerebral 
challenge dose of living H. pertussis. The chal- 
lenge dose was between 10 and 100 LDj, 10 X 
LDso being about LDs;. When the graded doses of 
a standard and a test vaccine were each divided 
between 10 mice, and 50% immunizing doses 
(IMDs0) estimated, the fiducial limits of error of 
the ratio of the two IMDso’s were enormous. Only 
when the total number of mice used was increased 
to 720 were the limits narrow enough to permit 
a conclusion that one vaccine was as little as 
twice the potency of the other (table 1). 

This is by no means an extreme example of the 
grudging yield of statistical information from 
massive survival tests, and immunologists have 
naturally tried to circumvent the labors implicit 
in such experiments by testing the immunity of 








802 





TABLE 1. AVERAGE FIDUCIAL LIMITS OF ERROR* 
OF RATIO OF POTENCIES OF TWO PERTUSSIS 
VACCINES, ESTIMATED IN VARYING NUM- 
BERS OF MICE AS 50% IMD 


No. Mice Fiducial Limits, % 
20 3-6400 
40 5-1900 
80 12- 800 
100 16- 640 
200 27- 370 
400 39- 250 
720 : 50- 200 


Intracerebral challenge dose living H. pertussis. 
*P = 0.95. A. F. B. Stanprast anv J. O. 
IRWIN, unpublished. 


what they hope will be representative and re- 
peatable samples of their experimental animals. 

Almroth Wright was among the first to exploit 
the phagocytic power of blood leucocytes as an 
index of immunity; and it is ironic not only that 
one of the few biometrical controversies in im- 
munology arose from Major Greenwood’s criti- 
cism of the statistical significance of Wright’s 
opsonic index, but that to the end of his days 
Wright remained unconvinced of the validity of 
that criticism. But the exploitation of blood as an 
immune tissue remains a relatively rare research 
method; the greatest interest and effort has quite 
properly gone into the serum antibodies. The in 
vitro measurement of antibodies is almost a sub- 
science in its own right; and it is impossible to 
consider here the refinements in measuring agglu- 
tinins, and precipitins, complement fixing and 
other kinds of reacting antibodies, except to note 
the gradual introduction, via haemolysis, of the 
EDs into various in vitro titrations. 

One general point about the assay of antibodies 
should be made. Antigens and antibodies, like all 
biological macromolecules, are only imperfectly 
within the reach of the chemist and physicist. 
Neither could devise an analysis of a globulin 
which would determine whether it had an anti- 
body function, let alone a function of a given 
specificity, without recourse to its reactivity with 
antigen or part of an antigen; and in the same 
way, the chemical and physical descriptions of 
most antigenic or haptenic preparations must be 
supplemented by specification in terms of an 
antibody. Moreover, we cannot assume that any 
preparation of antigen or antibody, even though 
it is monospecific, is homogeneous; or, if it hap- 
pens to be homogeneous, that it is identical with 
any other preparation of the same specificity. 
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We have, then, two classes of substance, exch 
member of one being necessarily defined in terms 
of a corresponding member of the other; in other 
words, the physicochemical complementariness of 
the surfaces of antigen and corresponding anti- 
body, which is the basis of specificity, entails a 
complementary logical relationship in any meas- 
ure of either. When we assay an antibody, we 
must refer to an antigen, and vice versa. But our 
reference, it must be emphasized, is to a given 
preparation of antigen or antibody, not to a ran- 
dom specimen of the class of antigen or antibody 
with which we are working. This reference prep- 
aration or standard may be a control preparation 
in a single experiment; a private standard for the 
work of an investigator or his laboratory; or 
widely recognised—as, for example, an_inter- 
national standard. Even when _ gravimetric 
methods are used the uniqueness of each antibody 
preparation means that there can be no absolute 
measure of antibody activity that has any appli- 
cability) outside the immediate experiment, 
unless it is in terms of a stable, material standard. 

Most of the immunological standards find their 
greatest use in assays of antigen or antibody that 
are made in vivo. With such standards, which we 
assume to be both homogeneous and similar to 
the substances assayed, we can, in theory at least, 
assay an antibody to any required degree of ac- 
curacy and precision—as for example in the 
comparison of three doses of typhoid anti-serum 
in figure 2. Simpler methods sometimes suffice. 
The International Standard Antitoxin has been 
used in comparative assays for 25 years, but the 
dosage-response of mice to tetanus toxin is so 
steep that for clinical purposes, no more complex 
an assay of potency is required than a simple 
matching of two series of graded doses of standard 
and unknown. 

The protocol of a typical final test of tetanus 
antitoxin (table 2) offers no data for an estimate 
of error. The 10% difference of antitoxin dose 
embraces the 0-100% range of protection. In- 
spection, however, gives us more than death rates 
for our belief in the approximate equipotency of 
these two antitoxins, because in both groups «! 
mice there is for each dose level a substanti«| 
similarity of the progress of intoxication over :: 
5 day period; this is indicated in each mouse b« 
the degree of tetanus, t, tt, ttt, and tttt, dis- 
played. A closer grading of doses given to larg» 
groups of animals would no doubt provide dat: 
for an orthodox assay; but it is noteworthy tha‘ 
assays of this simple form proved sufficient also 
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TABLE 2. ASSAY IN MICE OF THE UNKNOWN 
AGAINST STANDARD TETANUS ANTITOXIN, 
USING Lf/5 TOXIN 




















Fate of Individual Mice With 
Volume 
A ae sg Unknown, after (days) || Standard, after (days) 
1 2 3 4/5 1 213; 475 
0.22 ? ? t |? 
? ? 
? ? 
t t t t es a 
0.20 t t ttt | D t t | D 
t tt | D t tt | D 
t t ttt | D t t D 
t t tt D tt tt | D 
0.18 ttt | D tttt | D 
ttt | D tttt | D 
ttt | D tttt | D 
ttt | D tttt | D 



































to reveal a significant degree of heterogeneity 
among monospecific tetanus toxins and antitox- 
ins (11). 

Romer and Sames’ classical assay of diphtheria 
antitoxin, in which the residual toxin in test tube 
mixtures of toxin and antitoxin is determined by 
intracutaneous injection in the guinea pig, is an- 
other example of a method where a series of dose- 
responses (i.e. 24-hour inflammatory reactions) 
including an arbitrary end point (usually a reac- 
tion of specified diameter) is matched visually 
with the dose responses of corresponding mixtures 
containing a standard antitoxin. As in the tetanus 
assay cited above, it is not possible from such 
data to estimate a LDso dosage-response slope, or 
to obtain fiducial limits of error; and only ap- 
proximate errors can be determined from repli- 
cate tests. Nor is it possible to improve the test 
by measuring all the responses and reducing them 
to a single figure, because, as shown by Miles 
(12), the size of an inflammatory lesion from the 
toxin-antitoxin mixtures is not a simple function 
of the dose of toxin. This end-point method, in 
which neutralization of the toxin is direct, and 
the skin used merely as an indicator tissue, serves 
reasonably well when highly avid, hyperimmune 
antitoxins, of the kind produced from horses for 
therapeutic purposes, are assayed against the 
international standard, which is itself highly avid. 
But it becomes inaccurate in comparisons of anti- 
toxins of low avidity, which give very shallow 
dosage-response curves; and this difference from 
the steeper response curves of avid antitoxins 
makes impossible a valid estimate of the unitage 
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of a low-avidity antitoxin in terms of a high- 
avidity antitoxin. We often need to measure 
weak antitoxins in man and experimental ani- 
mals, and thus are faced with the formal im- 
possibility of expressing their potency as a single 
value in terms of the highly avid international 
standard. 

The response to toxin can, however, be meas- 
ured with greater precision than that given by an 
end point. In the nonimmune guinea pig the 
diameter of the inflammatory response to intra- 
cutaneous diphtheria toxin alone is, within the 
range of 5-20 mm, or more, substantially linear 
with respect to log. dose. Moreover, intravenous 
antitoxin alters only the position, and not the 
slope of the dosage-response line. That is, the 
guinea pig skin behaves with respect to antitoxin 
as a mouse colony behaves with respect to ty- 
phoid antiserum; the dosage-response relation- 
ships for the nonimmune tissue with respect to 
the noxious agent is unaltered by antibody, but 
the level of immunity is raised. Unlike the rela- 
tion of S. typhi and its antiserum, the degree of 
neutralization of diphtheria toxin is directly pro- 
portional to the dose of antitoxin, within a 100- 
fold range of antitoxin concentrations (12, 13). 
In this case, as suggested above, we might expect 
that the opposing slopes in a probit-grid would 
be equal in magnitude. 

This indirect method of neutralization of 
dermal toxin by antitoxin in the blood stream 
offers a way out of the difficulty of comparing 
the neutralizing power of avid with that of non- 
avid antitoxins. Dr. D. A. Long determined the 
antitoxin content of both by the in vitro flocculat- 
ing activity, obtaining unitage in terms of Lf, a 
value that is presumably independent of toxin- 
neutralizing avidity; and then tested equipotent 
Lf doses of the various sera by the indirect 
method in guinea pigs. In a limited number of 
such tests both kinds of antitoxins were found to 
neutralize according to their Lf values, and avid- 
ity did not affect the issue (table 3). This result, 
if confirmed by more extensive work, not only 
overcomes the particular difficulty, but suggests 
that, since the indirect neutralization of intra- 
cutaneous toxin by circulating antitoxin is much 
closer than the conditions of the direct neutral- 
ization test to the required effect in the diph- 
theritic patient, our present-day insistence on 
high avidity as well as high potency for 
therapeutic antitoxins may be unnecessary. 

The indirect method also is applicable to the 
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TABLE 3. INDEPENDENCE OF AVIDITY OF 
DIPHTHERIA ANTITOXINS AND UNITAGE 
AS DETERMINED BY INDIRECT NEU- 
TRALIZATION TESTS IN SKIN 

















| Unitage by 
Antitoxin Avidity 
Flocculation Skia test 
Horse 
1 high 1500 1450 
2 | low 500 500 
3 | low 300 250 
4 | high 35 35 
§ | high 22 25 
6 |v. low 10-15 15 
7 | low 4 4 
Guineapig | 

1 | low 120 140 
2 | low 40 40 
3 _ low . | 30 
4 | low . | 10 








* Too weak to flocculate. 
(D. A. Long, unpublished) 


assay of diphtheria toxoid (14). Primary and 
secondary graded doses of subcutaneous toxoid 
were given at a four-weeks’ interval, and three 
days later guinea pigs were tested with graded 
doses of intracutaneous toxin, in comparison with 
a control group. In the example cited (fig. 3), two 
toxoids were tested, each in doses of 0.25, 1, 4 and 
16 Lf. Since intracutaneous neutralization is 
directly proportional to the concentration of 
circulating antitoxin, the toxicity in each im- 
munized group, as compared with that in a con- 
trol group, is an inverse measure of circulating 
antitoxin. The ratios of toxicity, of each test 
group in terms of the control group, plotted as 
logarithms against the log. immunizing dose, 
gave the responses in figure 3. Within part of the 
range the dose-responses are parallel, and the 
immunizing potency ratio of the two toxoids, 
calculated from the parallel portions, is 3.7. The 
responses, however, are very untidy, and appear 
to have a skew distribution. This was investi- 
gated by plotting the lesion-diameters obtained 
with a single dose of toxin in the 90 pigs, inde- 
pendently of the doses of toxoid given. The 
resulting histogram (fig. 4) has two peaks divided 
about the value of 14 mm, indicating that the 
response is not a graded one, but quantal, and 
that the analysis of variance used was not strictly 
applicable. If we accept a lesion-diameter of 14 
mm or more as indicating a failure to make an 
immune response, and divide the animals in each 
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group accordingly, probit analysis gives response 
lines similar to those in figure 3, except that they 
are rather tidier, and yield a potency ratio of 3.0. 
This is close to the value of 3.7 obtained by the 
more elaborate but in this case less valid method. 

In the actively immunized animal, the anti- 
body level is used as an index of two distinct 
states: the antibody immediately available for 
defense against microbial invasion, and the de- 
gree to which the antigen has specifically con- 
ditioned the antibody-forming tissues to make an 
exaggerated and rapid ‘secondary’ response to a 
new experience of the same antigen. Available 
antibody is presumably highly important in de- 
termining resistance to infection, and secondary 
responsiveness in determining the outcome of 
infection once established. The time-course of 
antibody response to primary and secondary 
antigenic stimuli is complex, and even if it were 
practicable to measure it in large numbers of 
animals it would be exceedingly difficult to reduce 
to a single variate that could be used for a com- 
parison of immunity. We usually have to depend 
on antibody levels at rather arbitrarily chosen 
periods after primary or booster doses of antigen. 
There is an analogous case in the assay of insulin 
in the rabbit, using blood sugar levels determined 
at intervals after graded doses of the hormone. 
The more elaborate assay uses as variate the 
mean percentage reduction of blood sugar over 
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LOG. INCRsASE IN IMMUNITY 
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Fia. 3. Increase in immunity to diphtheria toxin 
in guinea pigs (10/group) produced by graded 
doses of two preparations of diphtheria toxoid, 
expressed as log. ratio of toxicity of intracu- 
taneous toxin in a nonimmunized group to that in 
each immunized group. (D. A. Lone anp W. L. M. 
Perry, unpublished.) 





a os Sc 


Se 


PUInRNrY 





at 
in 

De 
im 
un 


th 
for 
ex! 
ms 
St 


fot 
at 

ter 
mc 
lar 
am 
me 
the 


an 
the 
abe 
sug 
pre 
of | 


log 
me 
gui 
suk 
duc 
rel 
tior 
Bri 
sho 
ate 
tiol 
of 1 
by 
int: 





nse 


ley 
3.0. 
the 


ti- 
net 
for 
de- 


on- 


0a 
ble 
de- 


ary 


of 
ary 
ere 
: of 
uce 


end 
sen 
ren. 
ulin 


one, 
the 
ver 


' September 1954 





) 


16 


Oxin 
yded 
oid, 
acu- 
at in 


,. M. 


RELATIVE FREQUBNCY 
































= 


LASION-DIANZTERS (121. ) 





5 10 15 20 

" Fia. 4. Relative frequency of size of reaction to 
a single intracutaneous dose of diphtheria toxin, 
in 90 guinea pigs variously immunized with toxoid. 
Double peak suggests a quantal response to the 


immunization. (D. A. Lone anp W. L. M. Prrry, 
unpublished.) 


the hours 1-6 inclusive, adjusted by covariance 
for the initial blood sugar. In an analysis of some 
extensive cross-over tests of two preparations 
made during the establishment of the British 
Standard Globulin Insulin (15), Dr. C. W. 
Emmens and Mr. K. L. Smith (unpublished) 
found that a single determination of blood sugar 
at a fixed period after the insulin yielded a po- 
tency ratio of the same order as that from the 
more elaborate calculation, with only slightly 
larger fiducial limits of error. In one test, for ex- 
ample, the two potency ratios by the two 
methods were, respectively, 0.98 and 1.01, and 
the percentage limits were 82-123 and 83-122. 
Antibody response is, of course, more prolonged 
and more variable, but the result of rearranging 
the data in the assay of diphtheria toxoid noted 
above, so as to give a simple quantal response, 
suggests that analogous simplifications might 
prove to be equally informative in other instances 
of this highly complex response. 

The linear relation of skin lesion-diameter to 
log. dose, which has proved so useful in measure- 
ments of diphtheria immunity in the depilated 
guinea pig, can be exploited for a number of other 
substances of immunological interest that pro- 
duce visible reactions in the skin. The linear 
relation holds for the delayed allergic inflamma- 
tion produced by streptococcal nucleoprotein, by 
Brucella lipo-polysaccharide and, as Wadley 
showed in 1949 (16), by tuberculin in appropri- 
ately sensitized animals. The range of its applica- 
tion can be extended widely by taking advantage 
of the increase in capillary permeability induced 
by toxins, allergens and other substances. The 
intracutaneous titrations, as reported by Miles 
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and Miles (17), are performed in depilated ani- 
mals with a vital dye, pontamine blue, (e.g., 
65 mg/kg body weight) in the circulation (‘blued’ 
animals), and the diameters of the round areas of 
increased permeability, indicated by intense 
blueing, are read after 30 minutes. Histamine and 
histamine liberators, including leucotaxine; 
serum a@-globulins with the properties of a prote- 
ase (18), several clostridial toxins; and allergens 
like bovine serum albumin, pneumococcal poly- 
saccharides and tuberculin in appropriately sen- 
sitized animals, all produce the same kind of 
response, with slopes that lie between 2.5 and 7.5. 
It is not suggested that this linear relation is 
necessarily the best function of dose that can be 
used, but within the limits of error in which use- 
ful biological work can be done, the fit is 
sufficiently good. 

The similarity of response by the skin of the 
trunk to such diverse substances recalls the uni- 
formity of the response in the inhibition-zone 
assay of various antibiotics in agar plates seeded 
with different bacteria, where, as reported by 
Humphrey and Lightbown (19), an approximate 
linear relation of diameter and log. dose also 
holds. Here the relation is the resultant mainly of 
two opposed processes; the diffusion rate of the 
antibiotic and the growth rate of the organism. 
In the skin, the opposing processes are the rate of 
flow of the injection fluid from the point of injec- 
tion, and the affinity of the tissues for the sub- 
stance injected (17). When the affinity is high, 
the range over which the relation holds may be 
restricted to the smaller doses. When, on the 
other hand, the material is fixed slowly, the 
lesion-diameters are linear with respect to log. 
dose for diameters up to 20 and 30 mm. 

Data from skin reactions of this kind can be 
subject to a full analysis of variance. For ex- 
ample, in a test of ‘blued’ guinea pigs to 4 doses 
of histamine (over a 10-fold range), the doses 
were randomized in a 4-fold Latin square over 
the dorsal skin of the trunk on both sides of the 
spinal mid-line. The analysis revealed little inter- 
animal variation, and little deviation from line- 
arity, and, as indicated by the small variance 
ratio for the between-rows and between-columns 
error, that the area of skin used could be regarded 
as homogeneous with respect to histamine. Once 
the homogeneity of the test area of skin with re- 
spect to a substance and the linearity of dosage- 
response is established, orthodox assays, with 
fitting of parallel regression lines, may be substi- 
tuted for the older end-point matching methods. 
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TABLE 4. ANALYSIS OF VARIANCE IN A COM- 
PARISON OF INTERNATIONAL STANDARD 
OLD TUBERCULIN WITH SEIBERT’S 
PREPARATION OF P.P.D. 

S.Sq. D.F. Mean Sq. F P 
38.4492 7 5.4927 3.53 -01 


Source of variation 
Between Animals 


Between Treat- 305.9257 3 101.9752 65.59 001 
ments 
Between Substances _. 0351 1 0351 .02 
Between Doses 301.8906 1 301.8906 194.18 001 
Parallelism 4.0000 1 4.0000 2.57 0.10 
Within treatments 49.7500 32 1.5547 
within animals (error) 
Animal X treat- 49.9649 21 2.3793 1.53 0.10 
ment interaction 
Total 444.0898 63 


Guineapigs sensitized with killed ‘hominis’ vaccine in liquid 
paraffin. 


The response to mammalian tuberculins, for 
example, is linear over 100-fold or more range of 
doses, the lesion-diameters ranging from 5-25 
mm. In the United Kingdom the official assay for 
tuberculin as given in the British Pharmacopoeia 
(20), demands matching tests in eight guinea- 
pigs; and the error of the assay, if anyone under- 
took to determine it in replicated tests, would 
be approximate only. By simply randomizing a 
high and a low dose of standard and test tubercu- 
lins on each flank of the same number of animals, 
it is possible to determine potency ratios with 
fiducial limits of error of 75-125% (21). Table 4 
shows the analysis of an assay of two tuberculins 
in which the variances are those to be expected 
from a valid assay, excepting that in this instance 
the between-substances variance ratio is minimal, 
because the two tuberculins happened to be 
equipotent. The gain in numerical information by 
the use of this method as compared with the old 
matching methods is evident from table 5, where 
in a series of assays of different tuberculoproteins 
in guinea pigs sensitized with various mycobac- 
terial allergens—dead and living human tubercle 
bacilli, and living B.C.G.—the potency ratios 
and slopes of P.P.D. and of the IP 48 fraction of 
the tubercle bacillus as prepared at the Pasteur 
Institute, in terms of the International Standard 
Old Tuberculin, changed with the sensitizing 
agent. 

We have recently attempted to extend the 
method from intoxications to infections of the 
skin, thus obtaining from each animal a readily 
manipulable measure of immunity to graded 
doses of living bacteria. In a few cases, as for 
example with a Group C streptococcus in guinea 
pigs, the diameter of the 24-hour infective lesion 
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TABLE 5. AN ASSAY OF TUBERCULOPROTEINS 
(P.P.D. AND I.P.48) AGAINST INTERNATIONAL 
STANDARD OLD TUBERCULIN IN 
SENSITIZED GUINEA PIGS 


Slo 
of 
Com- 
mon 
Re- 
Sensi- Sub- gres- Paral- 
tising stance sion lelism Potency, Limits of 
Agent* Assayed Line (P) 1u/mg __ error, %t 
T.B./D P.P.D. 4.35 48,750 71.4-140.1 
I.P.48 4.94 0.01 55,366 78.2-127.9 
T.B./L PPD. 5.45 81,800 79.9-125.2 
1.P.48 4.19 0.01 57,438 73.8- 135.5 
B.C.G./L_ P.P.D. 3.73 35,000 71.5-139.9 
I.P.48 3.61 35,934 72.0-139.0 


* Dead tubercle bacilli, T.B./D; living tubercle bacilli 
T.B./L; living B.C.G. B.C.G./L. 
t P = 0.05. 


is linear with respect to log. dose over a 125-fold 
range. But with a wider range of doses the re- 
sponse is not linear; and other infections don’t 
yield linear responses. Nevertheless, given a 
suitable transformation of responses, there is 
little doubt that the method would be applicable, 
and would have the obvious biometrical advan- 
tages over, for example, a quantal response of the 
whole animal to a lethal infecting dose of bacteria. 

The subject of immunological mensuration is 
very big, and I have discussed a number of facets 
rather discursively, instead of concentrating on a 
few, in order to emphasize that the difficult prob- 
lems don’t lie in the application of formal 
biometry—because biometricians are ready 
enough to provideappropriate techniques—but in 
deciding upon the scientific significance of what 
has been measured. To have measured and 
allowed for the errors inherent in the biological 
material, and to have disproved the null hypoth- 
esis and got a significant result, means only that 
there are no statistical obstacles to the investi- 
gator making conclusions in the light of his own 
working hypothesis; in other words, the statistical 
significance of a result is no proof of its correct- 
ness. Biometrical results may engender false 
confidence in other ways. Because a variate c:n 
be conveniently measured and handled simply in 
calculations it is often assumed to be a valid 1- 
dex of the kind, the stage, or the aspect of in- 
munity in which we happen to be interested. Tl:is 
is not necessarily so. There is no doubt that we 
need to use stringent biometrical techniques; 
but the analysis of immunity is as important «1s 
the analysis of variance, and we should beware »f 
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pitting too much weight on measures we don’t 
reilly understand. 

When he invokes the aid of biometry, so as to 
sciieeze every ounce of information out of his ex- 
pensive and laborious experiments, the immunol- 
og'st must look with a critical eye at his biological 
s\-tems as well as his algebra. His scrutiny won’t 
be wasted; and, indeed, in making it, he may 
take comfort from the paradox that the more he 
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applies biometrical methods, the more likely is he 
to detect flaws in his science as well as his logic. 


I am indebted to my former colleagues at the 
National Institute for Medical Research in Lon- 
don, Drs. A. C. Dutton, D. A. Long and W. L. M. 
Perry for unpublished results; and to Dr. J. O. 
Irwin, Mr. A. F. B. Standfast and the Medical 
Research Council Whooping Cough Committee for 
table 1. 
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THE PRACTICAL VALUE OF SOUND| METHODS OF 
BIOLOGICAL ASSAY 


C. A. MorrRELL AND L. GREENBERG 


From the Food and Drug Divisions and the Laboratory of Hygiene, Biologics Control 
Laboratories, Department of National Health and Welfare, Ottawa, Canada 


I. ORDER to consider the value of sound bio- 
logical assays we ought to state quite clearly 
what should be accomplished by them. 

In our opinion the most important use of a 
biological assay is to determine the strength of a 
drug when it is used for the purpose for which it 
was prepared. Biological assays are employed 
when no chemical or physical methods are avail- 
able. In most cases, although not all, the drugs 
in which this group is interested are those in- 
tended for the diagnosis, prevention or treatment 
of a disease of man, and these remarks are made 
on that premise. We ask of a biological assay 
method that it will reveal the ability of a prep- 
aration to produce a certain reaction in a human 
being when administered in a given dosage. If the 
method will do this in a quantitative manner, we 
can estimate the relative potencies or values of 
similar preparations made by different manufac- 
turers and of the different lots or batches of any 
manufacturer. If the potency is known, the 
clinician can be advised by a label statement, or 
Jearn from experience with less hazard to the 
patient, the amount or dose of the preparation to 
administer in order to produce the desired re- 
sponse. The clinician is then dealing with a sub- 
stance of known strength and will have to 
contend only with the variability of the human 
race to the treatment he is proposing to give. 
This is often quite large and presents him with 
enough difficulties without having to find out 
by trial and error the strength of each brand or 
lot of a given preparation. 

You will note that attention must be paid to 
the ultimate purpose for which the preparation is 
to be used. Pertussis vaccine is not sold to pro- 
tect mice from H. pertussis but to protect children 
from whooping cough. It matters little that a 
typhoid vaccine can protect any given number of 
mice from parenteral infection with S. typhi un- 
less its ability to do so can be correlated with its 
ability to protect man from typhoid fever. All 
control methods for testing the potency of drugs 
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employed by governments and manufacturers are 
intended to assure uniformity in products of the 
same kind, insofar as their effect on the human is 
concerned, and before deciding that a method is a 
sound one you must know that results obtained 
by the method are directly related to the prophy- 
lactic or curative value of the drug against 
disease in humans. 

Biological assay is also used in the discovery 
and development of new therapeutic agents or in 
new methods of preparation of such products. 
Many discoveries have been long delayed because 
no method, or no convenient reliable quantitative 
method, existed for determining the desired 
physiological property of a preparation. It is 
often wasteful of time and material, as well as 
discouraging perhaps to the point of abandon- 
ment of a research project, if there is no biological 
method that will determine with a reasonable 
degree of accuracy and precision how much the 
active principle is concentrated or destroyed 
after subjection to some chemical or physical 
process. 

Another important use of a biological assay 
can be made and should be made when a new 
preparation is produced and its potency standard- 
ized in at least a rough quantitative manner. The 
question arises at that time—Is this new prepa- 
ration better than or as good as the existing 
methods of treatment or has it any value at all? 
This comparison of the new product with an- 
other treatment, or no treatment at all, is not 
always considered to be a biological assay and 
yet it is fundamentally that and is perhaps as 
difficult in its execution as any other form. 

An example of this type of test is one whic! 
was carried out in the United Kingdom under the 
auspices of the Medical Research Council, i 
which the prophylactic value of pertussis vac- 
cines was determined (1). As a byproduct of this 
trial, the relative potencies of five different lots of 
commercial vaccine from three different manu- 
facturers were determined. Although all batches 
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eave substantial protection, two batches supplied 
iy one manufacturer were considerably better. 
“uch tests are very expensive, difficult and time- 
consuming but if properly designed and carried 
cut, they provide the ultimate criterion of the 
value of laboratory bioassays. It would be in- 
teresting to know in this case whether the labora- 
tory tests used on this continent would have 
revealed a difference in the potency of the 
products used in the United Kingdom trials. 

So far we have considered only the use of bio- 
logical tests. The biometricians have laid down 
certain principles for the design of biological 
assays which are very useful and increase our 
confidence in the results of such tests. These 
principles, now rather widely recognized and em- 
ployed, are centered around obtaining maximum 
information from the test adopted and the best 
possible precision in results. While they do assist 
in designing a test in which results can be re- 
peatedly obtained within estimated limits no 
matter where they are carried out, they do not 
give any assurance that the method will do what 
it is supposed to do, that is, accurately measure 
by means of animal responses the desired effect 
in the human. This can only be done by compar- 
ing results obtained under given conditions in 
man with those from bioassay. Nevertheless, 
about half the battle is won if the precision of a 
test is at its optimum and can actually be 
measured. 

If you are doubtful of your ability as statis- 
ticians, we can only say from our own experience 
that you need not let this feeling of modesty pre- 
vent you from employing the tools that have been 
supplied by those who are qualified to develop 
them for you. You should, however, know where 
and how to use the tools supplied. Their role is 
limited by the character of the data. You, your- 
selves, should know the biological factors and 
unless they are clearly and truly identified the 


mathematician may unwittingly apply formulae . 


which yield ridiculous results. It is the biologist’s 
responsibility to guard against such happenings. 

It is not our intention to discuss the mathe- 
matical aspects of modern bioassay. This has 
been done pretty thoroughly in the literature by 
various authors. We will refer on occasion only to 
the use of these methods. 

The principles of a sound method of biological 
assay are /) that it measures quantitatively the 
active principle for which the preparation is used; 
2) that it be comparative, i.e., the effect of an 
unknown is compared with the effect produced 
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by a known stable standard; and 3) that the test 
is so designed that the degree of reliability of the 
results may be calculated from the data obtained 
in the test itself. 

No test is accurate that does not satisfy the 
first criterion. The second two criteria are con- 
cerned with the precision of the test and are an 
endeavor to overcome or to allow for the indi- 
vidual variation in the test animal. We should 
like to point out, in reference to the second 
criterion, that the standard and unknown ma- 
terial to be compared should be essentially the 
same. If the standard is a preparation of one kind 
and the sample another kind of the same class of 
vaccine, one would not expect to obtain valid 
assays. Differences in the preparations may 
modify the reaction produced by the active prin- 
ciple to such an extent that they are no longer 
strictly comparable. Many arguments have arisen 
over this point. At any rate, there are simple 
ways by which the validity of an assay can be 
determined, and by following the third criterion 
given it is easy to determine by objective methods 
whether or not the results of a particular assay 
must be looked upon with suspicion because the 
animals on the standard preparation have not 
reacted in the same way as those on the unknown. 

Notwithstanding the advances made by statis- 
ticians in perfecting techniques for biological 
assay, the immunologist and medical scientist 
have shown little desire to learn and apply these 
methods or, in some cases, to even accept them. 
To the outsider this may be difficult to under- 
stand and it may be well to look into the reasons 
leading up to the present situation. To the early 
immunologist the effects demonstrated in his ex- 
periments were so striking and conclusive that 
they did not require statistical evaluation. Later, 
following the development of antitoxic sera, a 
need for a more accurate means of measuring 
arose but this need was not appreciated at the 
time, particularly since the two preparations 
most widely used—diphtheria and tetanus anti- 
toxins—could apparently be measured with con- 
siderable precision, using very small numbers of 
animals, and the results could be determined 
without special statistical methods. The need for 
an elaborate assay replete with statistical for- 
mula to overcome inadequacies of biological 
studies seemed nonexistent and, in fact, there is 
some question even today whether they are nec- 
essary for determining potencies of antitoxins. 
However, as the field of immunology developed 
and newer methods of immunization were intro- 
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duced, the need for more precise techniques for 
measurement became apparent and the immunol- 
ogist has been foreed—much against his will—to 
apply the more advanced methods of biological 
assay. Unfortunately, the disciplines for the two 
sciences—immunology and statistics—differ so 
widely that their union to date has not been a 
very happy one nor has it been particularly suc- 
cessful. The development in recent years of 
‘streamlined’ formulae has done little to alleviate 
these problems; in fact, it may have added to 
them, for, by their use, the immunologist has un- 
wittingly been encouraged to take the attitude 
that an understanding of the principles involved 
in the formulae is not necessary. We feel that this 
is a mistake. If the immunologist or medical 
scientist wishes to use statistics, then he should 
take the trouble to understand the limitations of 
the equations he employs. Perhaps the biometri- 
cian could do more than he has done to explain 
the statistics employed in this field in a simple 
narrative manner devoid as much as possible of 
mathematical jargon. We believe this is a job 
that needs doing. 

Before delving any deeper into this fearsome 
science we must decide, first of all, whether we 
really have a need for advanced biometric tech- 
niques for that phase of work we are essentially 
interested in; for example, are such methods 
needed for the control of biological drugs such as 
vaccines, toxoids, antitoxins, etc.? After all, 
minimum requirement potency tests which are, 
relatively speaking, simple and inexpensive have 
done a great deal towards placing effective prod- 
ucts on the market. Why should we replace them 
with more complicated elaborate techniques 
which are much more expensive? Will the differ- 
ence in end results be worth the extra effort and 
expense? To answer these questions we must 
define terms of reference for biologics control; in 
other words, what is actually involved? 

First, a drug must be safe to use and must not 
cause needless untoward reactions; second, a 
drug must be true to name; and third, a drug 
must be effective. Effectiveness is tie only one of 
the three factors which requires precise biological 
measurement, for it is here, wherever possible, 
that we must gauge the potency of the final 
product so that when the clinician uses it he will 
have reasonable assurance of constant results. It 
must be stressed again that while our potency 
tests must, for practical reasons, be carried out on 
laboratory animals, the final product is to be used 
for man and the value of the animal test will be 
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directly proportional to its application to man. 
The use of improper tests, or tests that have little 
or no meaning in terms of human usage, adds 
materially to the cost of manufacture without 
yielding any reciprocal benefit. By enforcing such 
tests, governmental control agencies may not 
only be unjust to the manufacturer but will ac- 
tually fail to protect the public adequately. 

Let us consider the requirements laid down for 
some of the most commonly used prophylactics. 
Most countries control such preparations by 
minimum requirement regulations. An example of 
this is the potency requirement for fluid tetanus 
toxoid in Canada. For this purpose we accept the 
minimum requirements as laid down by the 
National Institutes of Health in Washington and, 
as well, the requirements under the British Thera- 
peutic Substances Act. Both tests require small 
numbers of guinea pigs (10 and 9, respectively). 
The animals are immunized with the prophylac- 
tic on test. In the N.I.H. test they are challenged 
with 10 mup’s of tetanus toxin and 80% must 
survive. In the British test the animals are bled 
after a given period and the sera titrated for 
tetanus antitoxin. The sera of two-thirds of the 
animals involved must contain at least 0.05 
International Units of tetanus antitoxin. 

In one experiment carried out at the Labora- 
tory of Hygiene one lot of tetanus toxoid was 
tested aperiodically, over a period of a year, by 
the American method. The product passed three 
times and failed four. This is shown in table 1. 

No seasonal trend could be noticed in the re- 
sults but the variation was very high, changing 
without apparent reason or trends from no sur- 
vivals in the month of May to 100% survivals in 
November. The limitations of minimum require- 
ment tests such as these have been previously 
described (2) and it has been shown that the 
passing or failing of a toxoid is dependent on a 
large number of factors regardless of the potency 


- of the toxoid and, as has been shown here, toxoids 


TABLE 1. RESULTS OF REPEATED TESTING 
OF ONE LOT OF TETANUS TOXOID 
BY THE AMERICAN METHOD 


Pass or 

Month No. Guinea Pigs Survival, % Fail 
January 10 60 F 
March 15 87 P 
May 13 0 F 
July 15 94 P 
September 14 79 F 
October 15 53 F 
November 12 100 P 








th 














September 1954 


juiling to meet this potency test originally can do 
s» when the test is repeated. The test, therefore, 
actually has little value in measuring potency 
ind its greatest value is as a safety and identity 
test. 

Here, then, is an example of a test that is un- 
reliable as a criterion of whether a preparation 
should be allowed sale or rejected as being unsatis- 
{uctory because it is below a predefined standard 
of strength. The test is unsatisfactory because 
it neglects the principles that a test should 
involve a comparison with a standard, that 
the dosage-response relationship should be 
measured, and because the limits of error of the 
results cannot be estimated objectively for any 
individual test. Similar comments may be made 
on the British test. Tests such as these, where a 
product can pass simply by repeating them often 
enough, are surely not very reliable. Repeating 
the tests is expensive and does not add to the 
immunizing value of the preparations concerned. 

To overcome the inadequacies of minimum re- 
quirement tests, biological assays for immunizing 
products have been developed. The first such test 
was introduced by Prigge (3), in 1935,-for the 
assay of diphtheria toxoid. This method, which 
involved large numbers of guinea pigs, has been 
in continual use in Germany since that time for 
the control of all diphtheria toxoid on their mar- 
ket. In Canada a somewhat different technique, 
yielding similar results, was introduced in 1946 
(published in 1948; (4)), and has been in use 
since then. Large numbers of animals are involved 
so that the test has a relatively high cost. For the 
latter reason, at present at least, it has been con- 
sidered impractical for everyday use by the 
manufacturer but is being used by the Laboratory 
of Hygiene for periodic checking of market diph- 
theria toxoids. Research divisions of biological 
houses might well consider its use during the 
development of new preparations and, because of 
the limitations of minimum requirement tests, 
such assays may eventually be adopted as a re- 
quirement for potency testing by all control 
laboratories. 

Further, it has been our experience that market 
diphtheria toxoids of similar composition, pre- 
pared by different manufacturers, vary widely in 
potency. By animal assay some preparations are 
50 times as potent as others, even though all of 
them are able to meet minimum requirement 
tests. It is, therefore, obvious that if preventive 
measures by public health authorities and medi- 
cal practitioners are to have their greatest effect, 
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diphtheria toxoids will have to carry a statement 
of potency in terms of units on the label, so that 
they can be used at their optimal effective po- 
tency. The latter, however, still has to be deter- 
mined. To date, there has been relatively little 
experimental work correlating the results of ani- 
mal assays of diphtheria toxoids with the effect in 
humans. The few results that are available sug- 
gest there is a reasonable correlation which 
justifies the continued use and possible extension 
of this test. In other words, toxoids which show 
better response in animals also give better re- 
sponse (as measured by antitoxin production) in 
humans. 

Assay methods have also been developed for 
tetanus toxoid (2) and these, too, are in use in 
Canada for the control of market preparations. 
The method essentially involves the same prin- 
ciples as the diphtheria toxoid assay except that 
the mouse can be used as well as the guinea pig. 
Preliminary results, however, suggest that while 
the use of adjuvants, such as alum, increases the 
potency of tetanus toxoid for the mouse and 
guinea pig it does not always yield a similar 
marked benefit to man. However, it has been 
known for some time that the addition of T.A.B. 
vaccine to tetanus toxoid enhances the effect of 
the latter to a similar degree in both laboratory 
animals and humans. More recently, Ipsen (5) 
has tested the validity of the bioassay of tetanus 
toxoid by comparing the immunizing potency of 
four aluminum precipitated tetanus toxoids in 
mice, guinea pigs and humans. The results of 
Ipsen’s work show the practical value of sound 
biological assay methods. The study reported by 
him respected all the principles laid down for a 
sound bioassay including a confirmation of the 
laboratory results by similar tests on humans. He 
concluded that the relative potencies of four tox- 
oids to produce primary immunity agreed within 
experimental error and that the precision of as- 
says based on primary immunity was the same 
per individual whether mice, men or guinea pigs 
were employed. One would agree with him that 
mice are much less expensive and on that ground 
should be used in controlling the potency of alum- 
precipitated toxoids. 

By and large, the assays of bacterial vaccines 
do not appear as satisfactory as those for the 
toxoids just described. There are probably many 
reasons for this but, undoubtedly, the most im- 
portant one is that in the case of toxoids the anti- 
gen (or antigens) responsible for immunity has 
been more or less isolated and defined while this 
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is definitely not true for bacterial vaccines. Be- 
cause of this, we are working to a great extent in 
the dark and, in many instances, the value of our 
tests is questionable. Two examples of such 
assays are available in typhoid and pertussis 
vaccines. The potencies for both are controlled 
officially in Canada and the United States by 
assays in the mouse, in spite of the fact that the 
methods used are of very little value in indicating 
their true effectiveness for man. 

In light of these facts, let us examine closely 
the assay for typhoid vaccine. The test animal is 
the mouse, and considerable study and progress 
have been made in recent years by Batson (6) in 
increasing the precision of this test. There is little 
reason to doubt that one can, within not too 
narrow limits, gauge the effectiveness of typhoid 
vaccines for protecting mice against parenteral 
infection with S. typhi, but how about gauging 
its effectiveness for man? Indirectly, the oppor- 
tunity to assess this latter factor occurred a few 
years ago. Late in the spring and early summer 
of 1950, a series of outbreaks of typhoid fever 
occurred amongst immunized British Air Force 
personnel stationed in Suez Canal Zone. Two 
separate outbreaks, spaced two months apart, 
occurred in the same mess. In the first, there were 
96 cases out of 639 persons at risk, and in the 
second there were 233 cases. All of the troops had 
been well vaccinated and the majority had 
received booster doses in addition. 

Miller, Clark and Dierkhising (7), while study- 
ing these outbreaks, carried out a large series of 
animal tests, including mouse protection tests, in 
order to compare the British alcoholized Vi 
antigen-preserved vaccines made from Strain 
Ty2 with American Army phenolized heat-killed 
vaccine made from Panama 58. They found the 
British vaccines were significantly more effective 
in the mouse than the American. 

However, they pointed out a) that the ability 
of a vaccine to protect a mouse against parenteral 
infection cannot be taken as a criterion that the 
vaccine has any protective value for man, and 6) 
that while similar outbreaks have not occurred in 
outposts of the United States Army, this happy 
state of affairs need not necessarily have been due 
to Strain 58 vaccine, but could have been a re- 
sult of improved sanitation. In our opinion both 
points are well taken and the immunologist in 
this instance might well be the ‘sanitary engi- 
neer.’ In further studies of these outbreaks by 
Marmion, Naylor and Stewart (8), it was deter- 
mined that of 54 persons exposed to the two out- 
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breaks, 11 contracted the disease on both 
occasions. They concluded that an attack of 
typhoid fever does not confer any more than a 
moderate degree of specific immunity. If this is 
so, and attacks with the living organism confer 
only slight immunity, how effective can vaccina- 
tion with the dead organism be? The latter is a 
burning question but, while a doubt has been 
raised respecting the value of these preparations, 
no one is ready to discontinue their use. If we are 
to continue to use typhoid vaccines, what criteria 
should we use for measuring their potency? In our 
opinion the mouse test as it stands today is not 
the answer; in fact we feel it has only limited 
value for this purpose. Its chief use lies in its 
value as a safety test and as an identity test and, 
for this purpose, could probably be done as well 
with fewer mice, e.g., 10 or 20. We see little point 
in attempting to increase the precision of any 
assay that does not measure the potency of a vac- 
cine in terms of human protection. Since other 
animal assays have proven to be no better, 
another approach to the development of vaccines 
effective in the protection of man will have to be 
used. Essentially we will have to rely on strains 
(preferably freshly isolated) that are smooth, 
actively motile, in the Vi form, and which are 
antigenically complete (IX, XII, Vi; d.-.) and, 
as in the case of whooping cough, the possibility 
of using several strains of organisms should be 
considered. 

In the case of pertussis vaccine an even more 
confusing situation exists. There is good evidence 
to show that these preparations can be effective 
in protecting humans against whooping cough 
(9, 1), and further, by the use of large numbers 
of mice (800 or more) it has been found that vac- 
cines exhibiting the greatest potency by the intra- 
cerebral mouse test provide the greatest 
protection for children. An assessment carried 
out by a group of experts, under the auspices of 
the World Health Organization (10), concluded 
that while the intracerebral mouse test did not 


-permit an exact estimation of the protective 


potency of a given vaccine, it could distinguis!: 
between vaccines of comparatively high and com- 
paratively low potency. However, it was felt’ the! 
“the inaccuracies of the method . . . are such that 
a high degree of precision can be obtained only 
by the use of an inordinately large number o/ 
mice.” A similar finding had previously been 
reported by Irwin and Standfast (11). In the 
United Kingdom field trials, where an attempt 
was made to establish the relationship betweer: 
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tlie laboratory test and results in humans, it was 
necessary to use over 800 mice for each vaccine, 
and even then it was not possible to determine 
the exact relationships between the preparations 
on test. 

In Canada and the United States between 45 


- and 60 mice are used for each vaccine on test and 


for the control. In the United States a unit has 
been established and it is compulsory that market 
preparations state the number of units on the 
label. It is rather interesting to note that this 
unit has not been adopted elsewhere and further 
that in Canada objection is taken to the use of 
the term ‘units’ on the label of pertussis vaccines. 
Why is this so? In our hands we have found that 
the limits of error in individual tests can be ex- 
tremely high. A survey of assays carried out by 
manufacturers, including some in the United 
States licensed to sell these products in Canada, 
showed fiducial limits for individual assays vary- 
ing from 50 to 2700%. Included in this survey 
were results obtained from one manufacturer 
who, in an effort to assess the precision of the 
test, vaccinated a series of three complete sets of 
mice with a preparation of unknown poteney and, 
three days later, five complete sets with the 
N.I.H. pertussis reference vaccine No. 4. All test 
mice were challenged on the same day some two 
weeks later, and from the results it was possible 
to calculate 15 separate assays. This was done 
using Bliss’ probit technique (12) and there were 
10 assays which could meet the statistica! criteria 
for a satisfactory test. The results are shown in 
the following table, where they are listed in order 
of magnitude. 

It will be noted that the average mean potency 


TABLE 2. PoTENCY OF ONE LOT OF PERTUSSIS 
VACCINE DETERMINED BY A COMPARATIVE 
METHOD. RESULTS CALCULATED BY USE 
OF PROBITS AND EXPRESSED IN 
TERMS OF UNITS 


Assay No. Potency as Units Fiducial Limits* 
1 5.5 1.9- 15.7 
2 6.2 2.3- 16.7 
3 13.0 5§.3- 32.4 
4 13.8 4.9- 35.4 
§ 14.5 6.0- 34.7 
6 14.8 5.7- 38.3 
7 14.9 4.3- 51.0 
8 25.0 9.2- 67.7 
9 34.6 11.8-104.7 
10 45.2 12.7-161.4 

*P = 0.5. 


SOUND METHODS OF BIOLOGICAL ASSAY 


813 


varied from 5.5-45.2 units and the possible vari- 
ation was much greater, i.e., from 1.9-161.4 
units, when the fiducial limits at P = .05 are 
considered. How then does one decide the unitage 
of the unknown preparation? Is it 5? Is it 45? Or, 
is it 14? Obviously, if one is dependent on the re- 
sults of one individual assay a potency cannot be 
determined with any assurance. It is apparent 
from the figures in table 2 that the value of this 
method has decided limitations, and no matter 
what potency standards have been established 
repetition of the assay would sooner or later 
yield a result within the required limits. 

There are two objections to the use of the term 
‘units’ in expressing the strength of pertussis 
vaccine by the method now employed in assaying 
this product. Expressing the potency in ‘units’ 
implies a degree of precision that the method does 
not have with a reasonable number of test ani- 
mals. Furthermore, it also implies a quantitative 
value in terms of human protection which is not 
yet established. Designating units on the label 
may give the physician who uses it a false sense 
of security and may definitely be misleading. 
Accordingly,.in Canada, the intracerebral chal- 
lenge mouse test is designated essentially as a 
safety and identity test. 


DISCUSSION 


It is a misconception of the purpose of biologi- 
cal assays to conclude that the desired end has 
been attained simply because a method is avail- 
able that will yield results that are reproducible 
time after time in any laboratory. As has been 
emphasized, no matter how exact a method is, it 
has no practical value unless it measures the 
therapeutic or prophylactic strength of the drug 
under test. On the other hand, if it does measure 
clinical effectiveness it is, of course, a great ad- 
vantage to have a precise method. If the method 
is not precise and if the reliability of the indi- 
vidual results cannot be measured, the test has 
only a limited practical value. It is useful as an 
identity test but it will not determine how many 
units to put on a label or what dose the clinician 
should give to produce a desired effect. 

Once having determined that the activity 
measured by the bioassay is the same as the ac- 
tivity necessary in preventing or treating a 
particular disease, it is necessary in designing a 
test to make use of all the advantages that are 
given by the use of a standard preparation and 
the statistical procedures developed by biometri- 
cians for computing potency and limits of error 
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and for assessing the validity of each separate 
test. 

There is evidence that bioassays are available 
for diphtheria and tetanus toxoids that have a 
practical value in terms of clinical effect. The bio- 
assays of these drugs can be made reasonably 
precise at not too great a cost and such methods 
should be used to determine potency rather than 
the identity tests now employed for that purpose. 

Since any connection between results obtained 
by bioassay and ability to protect humans is very 
doubtful for typhoid vaccine, no amount of sta- 
tistical treatment will make the present mouse 
test of any practical value for control labora- 
tories, or even to clinicians engaged in public 
health work. 

In the case of pertussis vaccine, although a 
test is being employed that has the advantages 
given by the use of a standard material and sta- 
tistical design and treatment, it fails to have 
practical value because of the extremely wide 
variation displayed by the test animals used. 
The slope of the dosage-response curve is so small 
that this weakness can only be overcome by the 
use of an impossibly large number of mice. In 
addition to this objection, the relationship be- 
tween assay results and clinical effect has yet to 
be positively established. 

Finally, we would like to point out once more 
that units (international or otherwise) have no 
practical use unless determined by biological 
tests having all the virtues we have listed in this 
discussion. 

We have briefly touched on some of the prob- 
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lems facing the immunologist today. It is obvious 
that our progress has been slow and, in sonie 
cases, we have retrogressed rather than pro- 
gressed. The situation described several years ayo 
by Wilson and Miles (13) as a “mixture of estab- 
lished fact, half-knowledge, hopeful guessings and 
frank bewilderment, without an adequate grasp 
of the difficulties involved in measuring immunity 
reactions in the living animal, and in assessing 
the significance of such measurements when they 
have been obtained,” is probably still true today. 
Our trouble today is not that we have not applied 
biometrics but that we have applied biometrics 
too freely, forgetting completely at times why we 
had to consider statistical methods in the first 
place. We do not feel that the immunologist can 
ignore the statistical approach, but an examina- 
tion of methods we now use is very definitely in 
order, for the misuse of these methods will not 
only yield misleading results but will do much to 
discourage their use where they are sorely needed. 
If we might again quote from the above au- 
thority: 
“The voyager who ignores tidal streams and 
compass deviations will arrive somewhere in 
the long run; but he is less likely to identify 
correctly the place at which he has arrived 
than is another who allows for these variables 


by the accepted methods of elementary 
navigation.”’ 


To this sentiment we heartily agree; but first a 
word of caution—before we take on the title of 
“voyager” let us make certain we have some 
place to go. 
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IS THERE AN INCREASED RISK? 


Irwin D. J. Bross 


From the Department of Public Health and Preventive Medicine, Cornell University 
Medical College, New York City 


| Beige and others concerned with the 
standardization of the older therapeutic agents 
und the development of new ones have found 
that statistical methods can be very useful 
tools. Like other tools, however, statistical 
methods can be used or misused. As with any 
other tools, time and effort on the part of the re- 
search worker are necessary to acquire expertness 
and proficiency. Moreover, as has often been 
pointed out, statistical methods can be dangerous 
tools if they are used blindly or without awareness 
of their limitations. 

Statistical methods are not static, and new 
procedures are constantly being developed. Some 
of these methods represent specialization of 
earlier methods that apply to a specific type of 
problem. Such new methods are analogous to 
organisms which evolve by natural selection and 
have a special suitability for a particular 
ecological niche. 

However, there are other new procedures that 
have more in the nature of mutations. These 
methods represent a break with the past, a new 
line of thinking. Such a mutation in statistics is a 
new genus of techniques called ‘non-parametric’ 
or ‘distribution-free’ methods. These new meth- 
ods are designed to meet a problem that has 
bothered those research workers who have in- 
quired a little into the origins of the statistical 
methods that they were using. 


STATISTICAL ASSUMPTIONS 


When you look into the genesis of statistical 
methods such as the t-test or regression or analy- 
sis of variance, you find that they are derived 
mathematically. Some folk tend to stop then and 
there and accept the'results per se, because there 
is a widespread but erroneous notion that mathe- 
maticians are always right. However, if you have 
the mathematical knowledge and courage to 
pursue the inquiry into the origins of this species, 
you will find that statistical methods do not 
spring fully developed from Jovian mathematical 


minds. Rather, these methods are based on cer- 
tain assumptions—assumptions which not only 
can be wrong, but in many situations are wrong. 

Let us now consider a common real laboratory 
situation. Suppose, for example, we have two sets 
of mice which have been inoculated with some 
fatal bacteria or virus. The first set is given an in- 
jection of a supposedly protective material which 
has been mixed with some inert substance and the 
second set, the controls, are given an injection of 
the inert substance. The time until death is re- 
corded for each of the mice. We now want to 
compare survival times for the two sets of mice 
to see if there is any protection. 

The standard statistical technique for doing 
this is called the t-test. All that is necessary is to 
go through a little arithmetic to calculate ‘t’, and 
then to compare the calculated value with a 
number in a table. If the calculated value is 
larger than the tabular number, we state that 
there is a difference between the protected set 
and the control set. 

If we use this procedure to make a long series 
of statements, then we can feel confident that we 
will only rarely announce a difference when the 
two groups are really the same. ‘Rarely,’ in most 
medical research, is taken as 5% or 1% of the 
time. This will indeed be the case, provided the 
test itself is valid. 

It can be shown that the test is valid if: a) the 
observations are independent; b) there is equal 
variability in the two groups of mice; and c) the 
times to death follow the normal distribution. 

The normal distribution is familiar to most of 
you. It is a bell-shaped curve, a symmetrical 
curve with a single peak or mode. 

It is possible to check up on both of the as- 
sumptions, and the careful research worker will 
always take this precaution. One simple method 
is to make a graph and then to note if the curve 
looks symmetrical and bell-shaped. The chances 
are that if such a graph of survival times is made, 
the curve will not look normal. 


Fortunately, the situation can often be 
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remedied rather simply. For example, if instead 
of plotting survival times we plot the logarithms 
of the survival times, we may find that the dis- 
tribution looks normal. Therefore, we may make 
the t-test using the logarithm of the survival 
times. Such a procedure is an evolutionary de- 
velopment of the t-test. A great many actual 
problems can be handled in this way. 


RANKING METHODS 


We might, however, meet the situation in an- 
other way. We might ask the statisticians to 
provide a test where no assumption of normality 
was involved in the derivation. Such a test is 
called ‘distribution free’ because it does not 
depend on the distribution. 

In 1945, Frank Wilcoxon (1) devised just such 
a distribution-free test. Curiously enough, four 
statisticians—in Holland, the United States, and 
elsewhere—independently found what later 
turned out to be the same test (2-4). Still more 
surprisingly, the test can be obtained as an 
evolution of the standard t-test—although it was 
not obtained by this method. 

Here is how the test works. Instead of replacing 
a survival time by its logarithm, we do some- 
thing more drastic. We order the survival times 
from shortest to longest and then number them, 
starting with 1 for the shortest. These order 
numbers are called ‘ranks.’ We now make what 
amounts to the usual t-test, but we use the ranks 
instead of the original numbers. This test, which 
I will henceforth call the rank t-test, is not only 
distribution free but it also eliminates most (2) of 
the computational work! 

There is one more oddity about the rank trans- 
formation. It was first suggested in 1904—almost 
50 years ago—by Spearman. However, in the 
next 15 years, it was so criticized by the mathe- 
matical statisticians that no one dared to use it. 
Yet 25 years later, it came back into good stand- 
ing. The same thing happened to another device 
proposed by Spearman which may be more famil- 
iar to you by the name of the man who redis- 
covered the method a generation later. I am 
referring to Karber’s method in bioassay. 

When you stop to think a minute it becomes 
obvious why the rank t-test is distribution free. 
Remember that the first step is to replace the 
original observations by their ranks. Since we do 
not work with the original observations, it evi- 
dently does not matter whether these observa- 
tions follow the normal distribution or some 
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other distribution. Therefore, the rank t-test. re- 
quires no assumption about the original distribu- 
tion. It is still necessary, however, that the 
observations be independent. 

This is so simple that you might wonder why 
the same thing could not be done for regression 
and analysis of variance. As a matter of fact, 
research is currently going on to do just this. 

I should, however, point out one serious limita- 
tion of ranking methods. When we want to see if 
two groups are different, we expect a ‘yes-or-no’ 
answer. After we find a difference, we usually 
would want to know how large the difference 
actually was. Hence, we would like to estimate 
the difference as so-and-so many units on the 
original measurement scale. But ranking methods 
are divorced from the original scale, so they are 
not ordinarily useful when we come to the prob- 
lem of estimation. Rank methods work fine when 
we merely want to test the hypothesis that two 
groups are the same, but they are not very 
helpful if we want such things as LD5o’s. 

Nevertheless, as statistical consultant, I have 
recommended the test in a variety of situations 
and the users have been very enthusiastic about 
it. I learned something else about the rank t-test 
in the course of my work. The rank t-test not only 
will do the job of the standard t-test, it will do 
some jobs that the standard t-test can’t do. In 
particular, it can be used instead of the chi- 
square test in some contingency tables. In the 
rest of my time, I want to tell you something 
about these other uses of the rank t-test. 

Many medical studies are concerned with the 
following general question: As a given factor in- 
creases, does the risk of getting a disease increase? 
For example, the factor might be cigarette smok- 
ing and the disease might be lung cancer. The 
study would consider the question, “As the 
cigarette smoking of an individual increases, does 
his risk of lung cancer increase?” 

The question of the association of a factor with 
risk occurs both in experimentation and in retro- 
spective studies. The factor might be measure: 
or there may be a series of ordered categories. 
The risks might be risk of mortality or some othcr 
risk such as the risk of becoming pregnant. The 
problem considered here therefore represents one 
of the commoner problems encountered in various 
other fields where relationships are being 
examined. 

If the factor is measured and if the risk has ». 
simple mathematical relationship to the factor. 
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then regression techniques provide the appro- 
priate analysis. In many practical problems, 
however, the regression techniques cannot be 
used for any of three reasons. First, the factor 
my be quasi-quantitative, or in other words can 
only be determined to the extent of an ordered 
classification. Second, the relationship of risk to 
the factor may not be mathematically simple. 
Third, the study may be retrospective and the 
data may be gathered by the response variable 
rather than by the factor variable. 

When the regression methods cannot be used 
for any of the above reasons, the only textbook 
statistical method that applies is the chi-square 
test. Unfortunately, the chi-square test has 
several serious deficiencies which will be described 
a little later. The rank t-test overcomes these 
difficulties. Before this question can be discussed, 
however, it is necessary to illustrate the 
mechanics of the rank t-test. 


COMPUTATIONAL EXAMPLE 


As an example of the use of the rank t-test, 
data from a retrospective study on smoking and 
lung cancer will be used (3). In this study, 651 
patients with lung cancer, and 780 ‘controls’ 
were interviewed concerning their smoking 
habits. Six smoking categories ranging from 
‘none’ to ‘chain’ were set up on the basis of the 
average number of cigarettes per day reported 
by the patient. The actual study involved some 
further complexities which will not be discussed 
here, since the data are presented solely as an 
example of the method. 

The important point to notice is that the smok- 
ing categories are ‘ordered.’ In other words, in 
presenting a table of the data, there is a very 
good reason for arranging the categories in a 
specific sequence. The data are given in table 1. 

The first step in applying the rank t-test is to 
rank the observations. When we turn to the data 
in table 1, we notice that all the observations in a 
category are, in a sense, ‘tied.’ This situation, 
which may be called the ‘problem of massive 
ties’ will make the analysis somewhat more com- 


TABLE 1. AMOUNT OF SMOKING 


Mod- Exces- 
Group None Light erate Heavy sive Chain Total 
LungCancer 10 17 67 229 197 181 651 
Control 114 90 149 278 90 59 780 


Total 124 107 216 507 287 190 1431 
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TABLE 2 
Category 1 2 3 4 5 
None 124 124 10 124 114 
Light 107 231 17 355 90 
Moderate 216 447 ~ #867 678 149 
Heavy 507. 954s 229')s«*i1401 = 278 
Excessive 287 #1241 197 2195 90 
Chain 190 1431 131 2672 59 


plex. Table 2 provides a computational form 
appropriate for massive ties. The entries in the 
table are: 

Column 1: The number in each category of the 
stimulus factor. 

Column 2: The cumulate of column 1. 

Column 3: The number in each category of the 
stimulus factor in group 1. 

Column 4: The sum of each entry in column 2 
with the number just above it. For the first 
entry, the number just above it is taken as 0. 

Column 5: The number in each category of the 
stimulus factor in group 2. 

We can calculate the sum of the products ob- 
tained by multiplying the entry in column 4 by 
the corresponding entry in column 3. Call this 
sum G,. Calculate the sum of the products ob- 
tained by multiplying the entry in column 4 by 
the corresponding entry in column 65. Call this 
sum Ge. 


G, = 124 x 10 + 355 x 17 
+ +++ 2672 X 131 = 1155977. 


Next calculate the total of the ranks, R., of the 
lung cancer patients. 


R, = (G, + N;)/2 = (1155977 + 651) /2 =578314 


Then calculate the average rank, Ri, by 
dividing R, by Ni: 


R: = R,/N; = 578314/651 = 888.35 


Checks on computation: 


1) The last entry in column 2 is N(1431). 

2) A further and more positive check is to 
calculate G2, which is obtained by multiplying 
the entry in column 4 by the corresponding entry 
in column 6, and summing up these values. 


Gz = 114 x 124 + 90 x 355 
+ -+- 59 X 2672 = 891784 


Gi + G, = N?, 1155977 
+ 891784 = (1431)? = 2047761 
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The correction factor C is calculated (4) by 
summing up the cubes of the numbers in column 
1, subtracting N, dividing this number by 
N*—N, subtracting this new number from 1, and 
taking the reciprocal of it. 











1 
‘ y 2PM 
N'-—WN 
1 
(174032109 — 651) — 
2930344560 


Note: Since C is ordinarily a little larger than 1, 
it will be necessary to perform the calculations 
only in doubtful cases, or when the work is 
intended for publication. 

Finally, calculate t?: 





12C Ni f— N + ‘y 
2 = — x—{(R -——— 
N+ 1 N2 2 
12(1.06) _ 651 ( sini al 
Re Neca ia 


= 220.48 


The calculated value of t? is to be compared 
with the value for one degree of freedom in a chi- 
square table. Thus for 5% significance the value 
is 3.84, while for 1% significance the value is 
6.64. The fact that a chi-square table is used does 
not mean that the procedure is the same as the 
usual chi-square test of contingency tables. What 
has happened is that, to save taking square roots, 
we are really working with the rank analog of t? 
rather than t itself. 


INTERPRETATION 


One important point to notice in comparing 
the chi-square test to the rank t-test is fairly evi- 
dent in this example. The value of the rank t-test 
was 220.48, while the value for the chi-square 
technique is 229.79, which is slightly higher. The 
fact that the two different procedures give ap- 
proximately the same value is not just a co- 
incidence. It can be shown mathematically that 
if there is a linear relationship between the in- 
crease in risk and the rank order and if there is 
no sampling variation, then the rank t-test and 
the chi-square test will give the same result for 
all practical purposes. In other words, in the 
several degrees of freedom of the chi-square test, 
there is really only one degree of freedom that 
tells the story (i.e. relates to the increased risk). 
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TABLE 3. AMOUNT OF SMOKING 


Mod. Exces- oi 

Group None Light erate Heavy sive Chain Tota fm {r0!'' 
LungCancer 10 131 229 197 67 17 651—previ 
Control 114 59 278 90 149 90 79M this | 
Total 124 190 507 287 216 107 1431 that 
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Hence, the chi-square test acts to ‘dilute’ the 
evidence and therefore it is a less powerful test, 
In practical terms the loss of power shows up in 
the respective comparison numbers for 5% sig- 
nificance. In this example, the rank t-test would 
be significant if it exceeded 3.84 while the chi- 
square test would have to exceed 11.07, or would 
have to be about three times as large. For these 
smoking data both the chi-square and the rank 
t-test give enormous values, so that we would be 
led to the same conclusion by either test. In cases 
where the evidence was less clear cut, however, 
we would have a much better chance of detecting 
an increased risk if the rank t-test were used. 

However, there is another point to notice. That 
is that the rank t-test takes into account the 
order of the observations, while the chi-square 
test does not. In order to show that the order oi 
smoking categories is taken into account by the 
rank t-test, but not by the chi-square test, let us 
consider a hypothetical experiment where the 
data are obtained by permuting the order of 
smokers in the original data (table 1). In other 
words, let us construct the following table of 
values. 

If the analysis is made by a rank t-test using 
this permuted order as a natural order, the value 
of t? drops from an extremely large value 
(220.48) to 2.37. Not only is the result not sig- 
nificant, but since the average rank in the lung 
cancer group (R; = 698.138) is less than the 
average rank in the control group—(N +1)/2 = 
716—the data is in the opposite direction from 
what we would expect if there were an increased 
risk due to smoking. 

The chi-square test does not depend on orier 
at all, and is just as large for this permuted dita 
as for the original data (229.79). So there is an 
instance where the chi-square test yields a <ig- 
nificant value, while the rank t-test yields an in- 
significant value. We may now ask which of these 
tests agrees with our common sense ‘analysis of 
the hypothetical data. Our common sense wold 
indicate that, as before, the fact that there are so 
few non-smokers in the lung cancer group is si'g- 
gestive. However, if we examine the smoking 
groups, we would find that in the hypotheti:al 
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ease the very heavy smokers tended to come 
from a control group. This would contradict the 
previous suggestion, so we would not feel that 
this hypothetical data supported the contention 
that there was an increased risk from smoking. 
Our conclusion, therefore, would be in the same 
direction as the rank t-test, namely that in this 
hypothetical case, there is no significant differ- 
ence between the control and the lung cancer 
groups. Thus in the hypothetical data, the sig- 
nificant value of chi-square should not be inter- 
preted as indicating a relationship between 
smoking and lung cancer. 

There are some other important considerations 
that give the rank t-test an advantage over the 
chi-square test, as it is often used. For the chi- 
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square test it is necessary that the expected num- 
ber of observations in any cell be more than 3 or 
5 or 7, depending on which textbook you read. 
Therefore, in practice, it is often necessary to 
combine cells in a table, and this introduces a 
rather large subjective element, since it may be 
possible to come out with the opposite conclu- 
sions if different sets of cells are combined. It is 
very desirable that a statistical method be such 
that everyone who starts out from the same data 
will end up with the same conclusion. The rank 
t-test has this characteristic, but the chi-square 
test does not. The rank t-test is just one of the 
newer ‘distribution free’ statistical methods 
which can be very useful in immunological 
applications. 
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AAAS BERKELEY MEETING 


December 26-31, 1954 


2. 121st Meeting of the American Association for the Advancement of Scienee will 
include sessions of all 18 AAAS sections and of some 70 participating organizations. Pro- 
grams of particular interest to members of the Federation are: 


I. AAAS. Three-session general symposium on 
Science and Society: a) Resources, b) 
Human Populations, and c) Impact of 
Science: on Society, Dec. 28-30; Presi- 
dential Address by E. U. Condon, Dec. 28. 

II. AAAS Section C—Chemistry and American 
Chemical Society, California Section. 
Symposia on Viruses and Nucleic Acids 
arranged by Wendell M. Stanley, Dec. 28. 
Contributed papers in organic and me- 
dicinal chemistry. 

III. AAAS Sections C—Chemistry, F—Zoologi- 
cal Sciences et al. and Western Society 
of Naturalists. Symposium on Photo- 
biology (exclusive of Photosynthesis) ar- 
ranged by A. D. McLaren, Dec. 27, 28. 
Symposium on The Cell arranged by 
Daniel Mazia and Roger Y. Stanier, 
Dec. 29. Contributed papers on cytology, 
embryology, endocrinology, experimental 
biology, histology, parasitology and pro- 
tozoology, cellular and general physi- 
ology, Dec. 28-30. 

IV. AAAS Sections F—Zoological Sciences and 
N—Medical Sciences. Four-day Inter- 
national Conference on Animal Venoms 
arranged by Nandor Porges, Dec. 27-30. 

V. AAAS Section I—Psychology. Among five 


SOCIETAL 


Alpha Epsilon Delta. Annual luncheon and Con- 
ference on Premedical Education, Dec. 30. 

American Academy of Forensic Sciences. A pro- 
gram arranged by Ralph F. Turner. 

American Association of Hospital Consultants. A 
program arranged by Harvey Agnew. 

American Psychiatric Association. A program ar- 
ranged by the Research Committee. 

Pacific Slope Biochemical Conference. Program 
of submitted papers arranged by David M. 
Greenberg, Dec. 30. 


The AAAS Annual Exposition of Science and Industry and the AAAS Science Theatre, 


symposia, one on The Nervous System 
and Behavior arranged by Donald V. 
Lindsley. 
VI. AAAS Sections M—Engineering, N—Medi- 
cal Sciences et al. Symposium on Air Pol- 
lution arranged by Lauren B. Hitchcock, 
Dec. 29. 
AAAS Section N—Medical Sciences. Four- 
session symposium on Physiology of 
Growth—Normal and Abnormal arranged 
by Howard R. Bierman, Dec. 27, 28; Vice 
Presidential Address by Charles B. Hug- 
gins and presentation of 1954 Theobald 
Smith Award. 
AAAS Section N—Medical Sciences and 
Donner Laboratory, University of Califor- 
nia. Symposium Advances in Biophysics 
and Medical Physics arranged by Cornel- 
ius A. Tobias, Dec. 30. 
IX. AAAS Section Nd—Dentistry, American 
Dental Association et al. Symposia on 
a) Growth and Development and b) Radi- 
ation Hazards in the Dental Office, ar- 
ranged by Willard C. Fleming, Dec. 28. 

X. AAAS Section Np—Pharmacy, American 
Pharmaceutical Association et al. Sym- 
posia arranged by Donald C. Brodie and 
sessions for contributed papers, Dec. 
28, 29. 


VII. 


VIII. 


PROGRAMS 


Society for Experimental Biology and Medicine, 
Southern California and Pacific Coast Sections. 
Contributed papers and symposium on Adrenal- 
Pituitary Relationships, Dec. 28. 

Society of American Bacteriologists, Southern 
California and Northern California-Hawaiian 
Branches. Contributed papers, Dec. 29. 

Society of General Physiologists. Invited and 
submitted papers, Dec. 30. 

Third Berkeley Symposium on Mathematical Sta- 
tistics and Probability (international). Applica- 
tions to a) Biology and Genetics, Dec. 27; ») 
Medicine and Public Health, Dec. 28, 29. 


with recent foreign and domestic films, will be prominent features of the meeting. Coupons 
for sleeping accommodations, travel information, and advance registration will be found 
in SCIENCE and THE SCIENTIFIC MONTHLY. 
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cA Home for the Federation 


ie NOVEMBER of this year the Federation took 
title to a property of about 12 acres and buildings, 
located in Bethesda, Maryland, 
intended to be its permanent 
home. This acquisition was the 
final outcome of several years 
of discussion, investigation and 
planning, since the time when it 
became apparent that the growth 
of the Federation and its mem- 
ber Societies would eventually 
require quarters larger and more 
permanent than could be pro- 
vided by the National Academy 
of Sciences—National Research 
Council. 

The choice of this property 
was made after careful consid- 
eration of many factors. It was agreed by the 
members of the former Executive Committee 
and of the Federation Board, who considered 
the question at several meetings, that the gen- 
eral area of Washington was the location de- 
sired. Washington’s importance as the nation’s 
capital, the concentration there of research labo- 
ratories of Government agencies, and, particu- 
larly, the presence there of the offices of many 
other national scientific societies, led to this con- 
clusion. Town properties, while more appealing in 
some respects, were very expensive and presented 
the possibility of decreasing values viewed as a 
long-term investment. After examining several 
possibilities, the Federation Board for the year 
1953-54, with Dr. K. K. Chen as Chairman, con- 
cluded that the property finally purchased com- 
bined the factors of suitability for use, opportu- 
nity for expansion, minimal depreciation of value, 
modest investment needed and location close to 
the large research centers of the Naval Medical 
Research Institute and of the National Institutes 
of Health. The entrance to the property is on 
Wisconsin Avenue extended, a main arterial 
highway to Washington, less than a mile north 
of the NIH and the NMRI; it is about 6 miles 
from the Walter Reed Army Medical Center. The 
distance from Washington’s Union Station is 
about 12 miles. 





The buildings on the property consist of a 


large fieldstone house and four-car garage, a 


frame barn and a caretaker’s 
house, and a small greenhouse. 
The buildings were designed 
from the former owner’s plans 
by a well-known Washington 
firm of architects, Porter and 
Locke, and were completed be- 
tween 1929 and 1932 at a total 
cost of approximately $120,000, 
exclusive of landscaping, which 
was done by Robert B. Cridland 
of Philadelphia. Several cen- 
tury-old trees have been left 
in their original locations, and 
the planned planting includes 
many unusual and valuable spe- 
cies besides those ordinarily used in formal 
plantings. Landscaping is said to be one of the 
best examples in the Washington area. The for- 
mal plantings of English boxwood are particu- 
larly beautiful. At the left of the entrance, 
a boxwood and cedar alley leads to a small 
amphitheater and summerhouse, while at. the 
rear a box-bordered lawn gives access to a 
small formal garden planted with azaleas. 

The main house is situated on a knoll, about 
200 yards from the highway. It is of simple but 
elegant Georgian design, with 20 rooms and 7 
baths on the three floors, and with furnace room 
and space for six additional rooms in the base- 
ment, a total of over 7500 square feet of usable 
space. The best materials and methods were 
specified in its construction and it has been 
maintained in excellent condition. Steel beams 
and masonry comprise the framework, with 
outer walls of 16-inch stone faced inside with 
terra cotta tile. The floors are hardwood through- 
out, and the details of wallpaper, trim, wood- 
work, fixtures and the six fireplaces are in excel- 
lent taste. Two rooms on the main floor are 
wood-paneled. 

Since the plans were drawn to meet the needs 
and tastes of a private family, it was to be antici- 
pated that some remodeling would be necessary 
to make the house suitable for use as offices. The 
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most extensive alterations were those undertaken 
to convert the basement floor for use by the [ 
business office. Damp-proofing and paneling of 
walls was done and an auxiliary heating plant was 
installed. A shaft has been made for installation 
later of a small, motor-driven hoist to facilitate 
delivery of supplies to upper floors. One large 
room provides space for the bookkeeping, 
accounting and subscription activities; smaller 
rooms house the mailing equipment and the 
addressograph and multilith machinery. A lunch 
room for the staff members has also been installed | 
on this floor. 

On the main floor, a spacious central hall with 

a graceful open stairway runs from front to rear 
of the house. The reception desk and telephone 
switchboard have been located here. To the left 
From the amphitheater as one enters is the former living room, 35 feet 
long and 20 feet wide, with a large open fireplace. 
French windows on either side of the fireplace 
open onto a porch, and others at the rear of the 
room give access to the gardens. This room will 
be kept and furnished as a conference room for 
meetings of the Federation Board and Society 
Councils, and for board and committee meetings 
of the member Societies when desired. On the 
right of the entrance hall are the former dining 
room and the walnut-paneled library, both with 
open fireplaces. Five other rooms on this floor, 
formerly breakfast room, gun room, butler’s 
pantry, kitchen and servant’s dining room, have 
been converted to office use. Three of these have 
been set aside for working and drafting rooms for 
the editorial section, considerable alterations, not 
yet entirely complete, being necessary here. 
' The second floor, with seven large rooms and 
five baths, has not been altered from its original 
state. Three of the rooms are occupied, respec- 
tively, by the Convention office, the Federation 
Placement Service, and the Register of Scientific 
and Technical Personnel. The third floor has 
four finished rooms (one corresponding in size 
to the large living room on the main floor), on» 
bath and three large storage rooms. 

Space in the main house is thus available fo 
any foreseeable expansion of the Federation’ ; 
activities, or for use by any of the member Soci- 
eties who may wish to establish executive o° 
editorial offices in the Washington area. Als > 
under consideration is the possibility that organ- 
piinmeiiiii — izations outside the Federation, but closel: 
Amphitheater and summerhouse allied to its interests, may wish to rent space. 
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The purchase of the property was made possible 
by a combination of several fortunate circum- 
stances and by the cooperation of the other occu- 
pant of the joint offices, the American Physiologi- 
cal Society. Placed on the market for quick sale 
to settle an estate, the property originally con- 
sisted of approximately 38 acres, and the price 
eventually offered and accepted was $225,000, 
inclusive of fees. The Federation being unable to 
finance the purchase within the short time avail- 
able and because of uncertainty as to occupancy 
being permitted under zoning regulations, the 
Board of Publication Trustees and the Council 
of the American Physiological Society stepped in 
at this point and made funds available to pur- 
chase the property for the Society. An application 
for occupancy for headquarters and editorial 
offices, supported by the endorsement of local 
Citizens’ Associations, finally received the ap- 
proval of the Montgomery County Zoning Board, 
and the office staff moved from its old quarters 
leased from the National Research Council on 
August 12, 1954. 

The American Physiological Society then com- 
menced negotiations for the sale of the surplus 
acreage to a builder-developer, which resulted in 
the sale of 26.8 acres for approximately $120,000. 
Sufficient land was retained to preserve the char- 
acter of the surroundings. With the sale of this 
surplus land completed, the Federation then was 
in a position to purchase from the American 
Physiological Society the remaining 11.4 acres 
and the buildings for a total sum of $100,000, 
financed partly from reserve funds and partly by 
a mortgage to the Riggs National Bank of Wash- 
ington. The purchase price set was an arbitrary 
one and the American Physiological Society has 
agreed with the Federation that the financial 
transaction between them will not entail any 
profit to the Society, but only reimbursement for 
costs from the time of their purchase. A conserva- 
tive estimate of the value of the property as ac- 
quired by the Federation is $225,000. 

The problem of securing additional funds 
towards the purchase, and to cover the costs in- 
curred in remodeling, has been met for the present 
largely through the energy and initiative of Dr. 
K. K. Chen, who secured contributions amount- 
ing to $24,100 from industrial firms in the fields 
of the Federation and from a few individuals. The 
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names of the donors are given below, and their 
generous contributions are acknowledged with 
thanks. 

Abbott Laboratories 

Burroughs Wellcome & Company (U.S.A.) 

Ciba Pharmaceutical Products, Inc. 

Hoffmann-LaRoche, Inc. 

Lederle Laboratories Division, American 

Cyanamid Company 

Eli Lilly and Company 

Mallinckrodt Chemical Works 

Mead Johnson & Company 

Merck & Company, Inc. 

William S. Merrell Company 

Miles-Ames Research Laboratories 

Parke, Davis & Company 

G. D. Searle & Company 

Smith, Kline & French Laboratories 

E. R. Squibb & Sons 

The Upjohn Company 

K. K. Chen 

Milton O. Lee 

Elmer L. Sevringhaus 

Frederick F. Yonkman 

Responsibility for the management of the 
property and allocation of space will now be as- 
sumed by a new committee, the Federation Head- 
quarters Committee. Members pro tem have been 
appointed by the Chairman of the Federation 
Board, Dr. D. Murray Angevine, as follows: L. N. 
Katz (Physiology), H. B. Vickery (Biochemistry), 
J. C. Krantz, Jr. (Pharmacology), H. L. Stewart 
(Pathology), J. H. Roe (Nutrition) and Harry 
Eagle (Immunology). 

The names “Beaumont” and “Beaumont 
House,” for William Beaumont, have been pro- 
posed for the property and the house, but final 
decision has not yet been made. 

To members of the Federation Societies, the 
officers and staff of the Federation extend a cor- 
dial welcome to visit the Federation home. It is 
hoped that as these, the real owners, become 
acquainted with the home in its beautiful sur- 
roundings, other Societies besides the Americ: n 
Physiological Society may avail themselves of 3's 
facilities, and that it may become a true hea‘l- 
quarters and center for the activities and interes:s 
of all the constituent Societies. 

Mitton O. LEE 
Federation Secreta-y 
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THIRTY-NINTH ANNUAL MEETING 
SAN FRANCISCO, CALIFORNIA 
April 10-15, 1955 


7 
‘de 1955 MEETING of the Federated Societies 
will be held in San Francisco, April 10-15. 
Scientific sessions of the six constituent Societies 
will begin at 9:00 a.m. on Tuesday, April 12, and 
will continue through Friday afternoon, April 15. 
Scientific sessions will be held in the Civic Audi- 
torium, Masonic Temple, and the headquarters 
hotels. The motion picture session will be Mon- 
day evening, April 11, in Polk Hall of the Audi- 
torium, and the Joint Session, Tuesday evening, 
April 12, in the Civic Opera House. Sunday and 
Monday, April 10 and 11, will be devoted to 
meetings of the Federation Board, Society Coun- 
cils and other committees and special groups. 


HEADQUARTERS HOTELS 


Headquarters hotels will be as follows: Hotel 
Whitcomb for Pathology and Pharmacology; 
Palace Hotel for Biochemistry and Nutrition; 
Hotel Mark Hopkins for Physiology and Immu- 
nology. Information on hotel rates and reserva- 
tion forms have been distributed to members by 
the Society Secretaries. Requests for additional 
forms may be addressed to Society Secretaries 
or to the Federation Office, 9650 Wisconsin Ave- 
nue, Washington 14, D. C. Jt is important that 
the official hotel reservation form be used to insure 
that your reservation is identified with the Federa- 


| tion Meetings and that you will receive the benefit 
of arrangements made especially for the Federation. - 


PAPERS FOR THE PROGRAM 


Abstracts of papers to be printed in Feprra- 
TION PROCEEDINGS must be submitted in quad- 
ruplicate to the Secretary of the Society of mem- 
bership and must reach him not later than January 
5, 1955. The abstract must not exceed 275 words 
including title, authors’ names, institutional 
connections, references and acknowledgments. 
Structural chemical formulae, figures and foot- 
notes cannot be used. Tabular data are dis- 
couraged, but if used must permit setting in a 
single column (2.7 inches), and each line of tables 
and heading must be counted as ten text words. 

If reprints of abstracts are desired, the reprint 
crder form distributed by the Society Secretaries 
must be completed in full, attached to a fifth copy 
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of the abstract and mailed to the Federation Secre- 
tary, 9650 Wisconsin Avenue, Washington 14, 
D. C. Additional forms may be secured from the 
Society Secretaries or from the Federation Office. 


REGISTRATION INFORMATION 


Registration desks will open Monday, April 11, 
at 8:00 a.m. in the main lobby of the Civic Audi- 
torium and will remain open until 9:00 p.m. that 
day. During the following days of the meeting, 
registration desks will open at 8:00 a.m. and will 
remain open until 5:00 p.m. Members are urged 
to complete registration on Monday if possible. 
Members of the constituent Societies, other biolo- 
gists and physicians who wish to attend the meet- 
ings may register. There will be separate recistra- 
tion desks for non-professional guests who «. 10t 
wish to attend the scientific sessions. The official 
badge issued at the registration desks must be worn 
to secure admission to the scientific sessions and 
other activities of the convention. 

Programs and abstracts will be on sale in the 
lobby of the Auditorium near the registration 
desks. Tickets for various special functions sched- 
uled in the program will be on sale in the same 
area. 

A message center will be located in the registra- 
tion area to facilitate distribution of mail and 
exchange of personal communications. 


ACTIVITIES FOR LADIES 


A Ladies’ Reception Committee, headed by 
Mrs. John J. Sampson, has been organized to 
assist the wives of members and non-member 
scientists to become acquainted with each other 
and with the San Francisco Bay Area. A welcom- 
ing committee will be at hand near the guest 
registration desk. A visit to the San Francisco 
Museum of Art, followed by an informal tea; 
Grey Line Bus tours around San Francisco, Stan- 
ford University and points of interest in Palo 
Alto, the University of California at Berkeley, 
the Sonoma Mission and two of the oldest win- 
eries in the state; and guided tours through the 
shops and Chinatown are among the activities 
planned. A modest registration fee, which will 
include the trip through the Art Museum and 
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reception following, will be charged to defray 
costs of printing announcements and _ tickets. 
Tickets for other functions will be on sale at the 
Federation ticket desk in the Auditorium. The 
ladies who expect to attend the Meeting are asked 
to advise Mrs. Sampson so that the Committee 
will know the number to plan for in scheduling 
activities. Further information can be obtained 
by writing the Federation Office or Mrs. Rose 
Etta Sampson at 25 Scenic Way, San Francisco 
21, California. 
EXHIBITS 

Exhibits will be located on the Main Arena 
Floor of the Civic Auditorium. Member and in- 
stitutional exhibits will be interspersed among 
those of industrial firms. Members are invited 
to make application through the Society Secre- 
taries or to the Federation Secretary; informa- 
tion and application forms may be secured from 
the Federation Office. Non-members may ex- 
hibit with members or may be introduced by a 
member. 

Exhibits will be open for inspection from 12 
noon until 6:00 p.m. on Monday, April 11, and 
from 8:45 a.m. until 5:00 p.m. on Tuesday, 
Wednesday and Thursday. There will be lounges 
throughout the exhibit area for the convenience 
of all registrants at the Meeting. 


SPECIAL FUNCTIONS 
The Federation Office will be pleased to sched- 


ule breakfasts, luncheons, dinners and special 
meetings for any groups wishing to make such 
arrangements. Any individual or group desiring 
a notice of a meeting in the Program should make 
plans early and inform the Federation Office of 
the requirements not later than January 14, 1955. 
Specifications should include the following in- 
formation: expected attendance, time desired 
(with alternative) and a note of any conflicts 
with other groups to be avoided. Lanterns, 
screens and operators for discussion sessions fol- 
lowing a meal can be furnished if notice of such 
requirements is given in advance and the ex- 
penses are borne by the discussion group. In- 
formation regarding meal and meeting facilities 
is available in the Federation Office. 
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PLACEMENT SERVICE 


The office of the Placement Service will he 
located on the second floor of the Civie Audito- 
rium, and will open Monday, April 11. Candi- 
dates for positions who wish to use the interview 
service and to register in advance should write 
to the Federation Placement Service, 9650 Wis- 
consin Avenue, Washington 14, D. C., for appli- 
cation forms, which must be returned not later 
than March 20, 1955. Candidates who have pre- 
viously filed forms with the Service are requested 
to notify the office of their intention to use the 
interview service and to supply additional data 
not later than March 20. Complete application 
forms of all candidates present at San Francisco 
will be on file at the Placement Service office 
there. The last list of available candidates to be 
prepared before the annual meeting will be that 
of February 1955. Candidates who wish to be 
included in this must file their completed applica- 
tion forms before February 1. 

Employers who are annual subscribers to the 
Placement Service lists, or those who subscribe 
to the February 1955 list of candidates, are eligi- 
ble to use the facilities of the Service at the meet- 
ing. An identification card will be issued to each 
subscriber, and any member of a department or 
faculty may use the department’s or dean’s sub- 
scription privilege for scheduling interviews if 
properly identified. Subscribers who wish to have 
their privileges at the meeting utilized by anyone 
in their organization should complete and return 
the authorization form or send a written authori- 
zation to the Washington office not later than 
March 20. These authorization forms will. be 
mailed to all subscribers early in March. 

Agencies seeking personnel should write to the 
Federation Placement Service for employers’ 
registration cards on which to describe vacancies 
and to record their San Francisco addresses. To 
have a description of the positions entered in 
the March semiannual list of positions the com- 
pleted cards must reach the Washington office be- 
fore March 1. Advance registration for the mect- 
ing can be made by employers up to March 20. 
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FEDERATION OF AMERICAN SOCIETIES FOR 
EXPERIMENTAL BIOLOGY 





FEDERATION BOARD, 1954-1955 


R. L. Houman, C. C. Ertcxson, D. Murray ANGEVINE, American Society for 
Experimental Pathology 
G. R. Cowaitu, R. W. Enaex, C. A. ELVEHJEM, American Institute of Nutrition 
A. M. ,PAPPENHEIMER, JR., F.S. CHEEVER, T. P. MAGILL, American Association of 
Immunologists 
H. E. Essex, W. F. Haminton, E. F. Apotpu, American Physiological Society 
C. G. Kine, Puttie HANDLER, D. W. Witson, American Society of Biological Chemists 
C. M. Gruser, Sr., C. C. Prerrrer, H. B. Haac, American Society for Pharmacology and 
Experimental Therapeutics 
D. Murray ANGEVINE, Chairman, University of Wisconsin Medical School, 
Madison, Wisconsin 
M. O. Les, Federation Secretary, 9650 Wisconsin Avenue, Washington 14, D. C. 


COMMITTEES 


Secretaries Committee—C. C. Erickson, Pa- 
thology, Chairman; R. W. ENGEL, Nutrition; 
F. §S. Cueever, Immunology; WwW. F. 
Hamitton, Physiology; PxHit1p HANDLER, 
Biochemistry; C. C. Preirrer, Pharma- 
cology. 

Federation Finance Committee—D. M. ANGEVINE, 
Chairman; W. O. Fenn, J. Y. Suaa, G. R. 
CowGILL. 

Federation Headquarters Committee—L. N. Katz, 
H. B. Vickery, J. C. Krantz, Jr., H. L. 
Srewart, Harry Eacte, J. H. Roe. 

Public Relations Committee—C. C. PFEIFFER, Chair- 
man; R. J. WINzLER, R. W. WIssLER. 

Exhibitors Advisory Committee to the Federation— 
Pau DE HaeEn (1955), Chairman; H. L. Err- 
MAN, R. R. Bunrarns, W. H. Seatz, S. K. 
HERLITZ. 


REPRESENTATIVES TO OTHER ORGANIZATIONS 


To the Council of the American Association for the 
Advancement of Science—W. PARKER ANSLOwW, 
Jr. (1955), O. E. Reynoups (1957). 

To the American Documentation Institute— 
M. O. LEE. 

To the Scientific Manpower Commission—M. O. 
Lee (1956), H. P. Smrrx (1957). 

To the Future Scientists of America Foundation— 
M. O. Lee (1955), H. F. Smetana (1957). 


FORMER EXECUTIVE COMMITTEES 
Philadelphia, Dec. 28-31, 1913 


S. J. Me.rzer, Chairman anv A. J. CARLSON, 
Secretary, The Physiological Society. A. B. Macat- 
Lum and P. A. Suarrer, The Biochemical Society. 
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T. Sottmann and J. Aver, The Pharmacological 
Society. 


St. Louis, Dec. 27-30, 1914 


G. Lusk, Chairman, and P. A. SHarrer, Secre- 
tary, The Biochemical Society. T. SoLtMANN and 
J. Aver, The Pharmacological Society. R. M. 
Pearce and G. H. Wuippie, The Pathological 
Society. W. B. Cannon and A. J. Carson, The 
Physiological Society. 


Boston, Dec. 26-29, 1915 


ToRALD SOLLMANN, Chairman, and Joun AUER, 
Secretary, The Pharmacological Society. THrEo- 
BALD SmiTH and Peyton Rovs, The Pathological 
Society. W. B. Cannon and C. W. Greens, The 
Physiological Society. WaLTER Jones and P. A. 
SHarrer, The Biochemical Society. 


New York, Dec. 27-30, 1916 


Smmon FLEXNER, Chairman, and Peyton Rovs, 
Secretary, The Pathological Society. W. B. Can- 
non and C. W. Greene, The Physiological So- 
ciety. WALTER JonEs and STaney R. BENEpIcT, 
The Biochemical Society. Remy Hunt and J. 
AvEr, The Pharmacological Society. 


Minneapolis-Rochester, Dec. 27-29, 1917 


Freperic 8. Ler, Chairman, and Cuartes W. 
GREENE, Secretary, The Physiological Society. 
Cart L. AutsBerG, and Staniey R. BENEpIct, 
The Biochemical Society. Rerp Hunt and L. G. 
Rowntree, The Pharmacological Society. Lup- 
vig HextToEen and Howarp T. Karsner, The 
Pathological Society. 











Baltimore, April 24-26, 1918 


Car. L. AtsBERG, Chairman, and Stan.ey R. 
Benepict, Secretary, The Biochemical Society. 
Reip Hunt and E. D. Brown, The Pharmacologi- 
cal Society. H. Gipzon Wexts and Howarp T. 
Karsnir, The Pathological Society. Freprric S. 
Lee and Cuar.Les W. GREENE, The Physiological 
Society. 


Cincinnati, Dec. 29-31, 1919 


A. S. Lorvennart, Chairman, and E. D. 
Brown, Secretary, The Pharmacological Society. 
W. G. MacCatium and Howarp T. Karsner, 
The Pathological Society. WARREN P. LomMBARD 
and CHaRLEs W. GREENE, The Physiological So- 
ciety. StanLEY R. Benepict and Victor C. 
Myers, The Biochemical Society. 


Chicago, Dec. 28-30, 1920 


Wiiuiam H. Park, Chairman and Howarp T. 
Karsner, Secretary, The Pathological Society. 
WarrREN P. Lomparp and CHARLES W. GREENE, 
The Physiological Society. SranLEY R. BENEDICT 
and Victor C. Myers, The Biochemical Society. 
A. 8. LorvenHART and Epcar D. Brown, The 
Pharmacological Society. 


New Haven, Dec. 28-30, 1921 


J. J. Macieop, Chairman, and CHaARLEs W. 
GREENE, Secretary, The Physiological Society. 
D. D. Van StyKE and Victor C. Meyers, The 
Biochemical Society. C. W. Epmunps and Epcar 
D. Brown, The Pharmacological Society. F. G. 
Novy and Wave H. Brown, The Pathological 
Society. 


Toronto, Dec. 27-29, 1922 


D. D. Van SiYKE, Chairman, and Victor C. 
Myers, Secretary, The Biochemical Society. C. W. 
Epmunps and EpGar D. Brown, The Pharmaco- 
logical Society. Howarp T. Karsner and WapE 
H. Brown, The Pathological Society. J. J. R. 
Mac eop and CHarLes W. GREENE, The Physio- 
logical Society. 


St. Louis, Dec. 27-29, 1923 


C. W. Epmunps, Chairman, and Epgar D. 
Brown, Secretary, The Pharmacological Society. 
E. L. Opre and WapE H. Brown, The Pathological 
Society. A. J. CARLSON and CHaRLEes W. GREENE, 
The Physiological Society. Pattie A. SHAFFER 
and Victor C. Myers, The Biochemical Society. 


Washington, Dec. 29-31, 1924 


AurrReD §S. WartHin, Chairman, and E. B. 
KrumsBHaar, Secretary, The Pathological Society. 
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A. J. Cartson and Water J. MegEx, The Physio- 
logical Society. P. A. SHarrer and D. Wricar 
Witson, The Biochemical Society. JoHn Avr 
and E. D. Brown, The Pharmacological Society. 


Cleveland, Dec. 28-30, 1925 


A.J. Caruson, Chairman, and WALTER J. MEEK, 
Secretary, The Physiological Society. H. C. Suer- 
MAN and D. Wricut Witson, The Biochemical 
Society. Joun Aver and E. D. Brown, The Phar- 
macological Society. GzorcE H. Wutpp.e and E. 
B. Krumsuaar, The Pathological Society. 


Rochester, N. Y., April 14-16, 1927 


E. C. Kenpauu, Chairman, and F. C. Kocua, 
Secretary, The Biochemical Society. JoHn AvER 
and E. D. Brown, The Pharmacological Society. 
W. H. Brown and E. B. Krumpuaar, The Patho- 
logical Society. J. ERLANGER and W. J. MEEK, 
The Physiological Society. 


Ann Arbor, April 12-14, 1928 


Cari VorecTiin, Chairman, and E. D. Brown, 
Secretary, The Pharmacological Society. Davin 
Marine and Caru V. WELLER, The Pathological 
Society. JoseEpH ERLANGER and WALTER J. MEEK, 
The Physiological Society. E. V. McCotium and 
D. Wricut Witson, The Biochemical Society. 


Boston, Aug. 19-24, 1929 


(The XITIth International 
Physiological Congress) 


Epwarp B. KrumBHaar, Chairman, and Car. 
V. We.ttER, Secretary, The Pathological Society. 
JosEPH ERLANGER and Water J. MEEK, The 
Physiological Society. E. V. McCoxtuum and D. 
Wricut Witson, The Biochemical Society. Cari 
VoretTuin and E. D. Brown, The Pharmacologi- 
cal Society. 


Chicago, March 26-29, 1930 


Water J. MEEK, Chairman, and ALFRED ©. 
REDFIELD, Secretary, The Physiological Society. 
W. R. Bioor and Howarp B. Lewis, The Bio- 
chemical Society. Cart Vorertruin and E. 2). 
Brown, The Pharmacological Society. WILL m 
F. Petersen and Cari V. WELLER, The Path)- 
logical Society. 


Montreal, April 8-11, 1931 


W. R. Buioor, Chairman, and H. B. Lew:;, 
Secretary, The Biochemical Society. GrorcE }. 
Wa.uace and E. D. Brown, The Pharmacologic «1 
Society. Freperick L. Gates and C. Pui. P 
Miuuer, The Pathological Society. Watrer '. 
Meex and Arno S. Lucxuarpt, The Physiologic :! 
Society. 
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Philadelphia, April 27-30, 1932 


GeorGE B. WauLAce, Chairman, and V. E. Hen- 
p: Rson, Secretary, The Pharmacological Society. 
§.mugeL R. Haytuorn and C. Puiturp MILuer, 
T .e Pathological Society. Watrer J. Meek and 
A«no B. LucxHarpt, The Physiological Society. 
H. C. Brapiey and Howarp B. Lewis, The Bio- 
cl:emical Society. 


Cincinnati, April 10-12, 1933 


Peyton Rous, Chairman, and C. PHILLIP 
MritieR, Secretary, The Pathological Society. 
Arno B. Luckwarpt and Frank C. Mann, The 
Physiological Society. H. C. Brapiey and 
Howarp B. Lewis, The Biochemical Society. 
Wm. pEB. MacNiper and V. E. Henprrson, The 
Pharmacological Society. 


New York, March 28-31, 1934 


Arno B. LuckHarpt, Chairman, Frank C. 
Mann, Secretary, and ALEXANDER ForsEs, T'reas- 
urer, The Physiological Society. W. M. CiarKk 
and H. A. Martity, The Biochemical Society. 
W. peEB. MacNiper and V. E. Henperson, The 
Pharmacological Society. Cart V. WELLER and 
C. Puiturp Miuuer, The Pathological Society. 


Detroit, April 10-13, 1935 


W. M. Cuark, Chairman, H. A. Martiu, Secre- 
tary, and C. H. Fisker, Treasurer, The Biochemical 
Society. CHaRLEs W. GREENE and FRANK C. 
Mann, The Physiological Society. R. A. HATCHER 
and E. M. K. Greriine, The Pharmacological So- 
ciety. S. Burt WouBacu and SHIELDS WARREN, 
The Pathological Society. 


Washington, March 25-28, 1936 


V. E. Henperson, Chairman, E. M. K. Ge1.ina, 
Secretary, and C. M. GrusBer, Treasurer, The 
Pharmacological Society. Frank C. MANN and 
AnpREw C. Ivy, The Physiological Society. H. 
B. Lewis and H. A. Mattiii, The Biochemical 
Society. OskaR Kiotz and SxHiELps WaRREN, 
The Pathological Society. 


Memphis, April 21-24, 1937 


ALPHONSE R. DocueEz, Chairman, and SHIELDS 
WarrEN, The Pathological Society. Franx C. 
Mann and Anprew C. Ivy, The Physiological 
Society. Howarp B. Lewis and H. A. Marrvi1u, 
The Biochemical Society. V. E. HENDERSON and 
ij. M. K. Gurtrne, The Pharmacological Society. 
‘). R. Hooker, Secretary. 


Baltimore, March 30-April 2, 1938 


Wi.u1aM T. Porter, Honorary President; Wat- 
‘ER E. Garrey, Chairman, and ANDREw C. Ivy, 
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The Physiological Society. GLENN E. CuLLEN and 
H. A. Martitu, The Biochemical Society. ARTHUR 
L. Tatum and G. Puitrp GRABFIELD, The Pharma- 
cological Society. C. Puitiurp MILLER and Pau. 
R. Cannon, The Pathological Society. D. R. 
Hooker, Secretary. 


Toronto, April 26-29, 1939 


GLENN E. Cuu.en, Chairman, and CuHaR.Es G. 
Kina, The Biochemical Society. ARTHUR L. Tatum 
and G. Puitip GRABFIELD, The Pharmacological 
Society. C. Poituip MILuER and Paut R. Cannon, 
The Pathological Society. WatteR E. Garrey 
and ANDREW C. Ivy, The Physiological Society. 
D. R. Hooker, Secretary. 


New Orleans, March 13-16, 1940 


KE. M. K. Gerirne, Chairman, and G. Pxtip 
GRABFIELD, The Pharmacological Society. Ern- 
Est W. GooppasTURE and Pau. R. Cannon, The 
Pathological Society. ANDREW C. Ivy and PuILip 
Barp, The Physiological Society. Wiiu1am C. 
Rose and Cuar.tes G. Kine, The Biochemical 
Society. D. R. Hooker, Secretary. 


Chicago, April 15-19, 1941 


SHIELDS WARREN, Chairman, and H. P. Smiru, 
The Pathological Society. THorNE M. CARPENTER 
and L. A. Maynarp, The Institute of Nutrition. 
ANDREW C. Ivy and Puiuip Barp, The Physio- 
logical Society. W1LL1am C. Ross and CHaARLEs G. 
Kine, The Biochemical Society. E. M. K. Gr11- 
ING and G. Puitip GRABFIELD, The Pharmacologi- 
cal Society. D. R. Hooker, Secretary. 


Boston, March 31-April 4, 1942 


AuBerT G. Hoaan, Chairman, and Artuur H. 
SmituH, The Institute of Nutrition. PHrtip Barp 
and Car. J. Wiacers, The Physiological Society. 
RupoutrH J. ANDERSON and ARNOLD K. BALLs, 
The Biochemical Society. E. M. K. GrerLine and 
R. N. Breter, The Pharmacological Society. 
JessE L. Botuman and H. P. Smitru, The Patho- 
logical Society. SHrELDS WARREN, Ex-Chairman 
D. R. Hooker, Secretary. 


1943, 1944, 1945: The meetings scheduled for 
Cleveland were cancelled because of war 
conditions 


Put.ip Barb, Chairman, and WALLACE O. Fenn, 
The Physiological Society. E. A. Dorsy and 
Arnotp K. Batis, The Biochemical Society. E. 
K. MarsHALu, JR. and Raymonp N. Brerer, The 
Pharmacological Society. Batpuin Luck and 
H. P. Smiru, The Pathological Society. LEonarpD 
A. Maynarp and Artuur H. Smitu, The Institute 
of Nutrition. Jacques J. BRONFENBRENNER and 
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Artuur F. Coca, The Association of Immunolo- 
gists. D. R. Hooxer, Secretary. 


Atlantic City, March 11-15, 1946 


Puiuie Barp, Chairman; WauuacEe O. FENN, 
The Physiological Society. A. Barrp Hastines 
and Arno.Lp K. Batts, The Biochemical Society. 
Erwin E. NELson and Raymonp N. Bieter, The 
Pharmacological Society. BaLpurn Luck® and H. 
P. Smrru, The Pathological Society. Witt1am C. 
Ross and H. E. Carter, The Institute of Nutri- 
tion. Jacques J. BRONFENBRENNER and ARTHUR 
F. Coca, The Association of Immunologists. D. R. 
Hooker, Secretary. 


Chicago, May 18-22, 1947 


A. Barrp Hastines, Chairman, and Orro A. 
Bessey, The Biochemical Society. Maurice H. 
Servers and Harvey B. Haac, The Pharmaco- 
logical Society. Paut R. Cannon and Frigpa S. 
RosscuHeE!t-Rossins, The Pathological Society. 
Artruur H. Smiru and H. E. Carter, The In- 
stitute of Nutrition. MichazL HEIDELBERGER 
and ArTuuR F. Coca, The Association of Immu- 
nologists. WatLace O. Fenn and Maurice B. 
VisscHER, The Physiological Society. WiLL1AM 
H. CuHaMBERS, Secretary. 


Atlantic City, March 15-19, 1948 


Maurice H. Servers, Chairman, and Harvey 
B. Haaa, The Pharmacological Society. DouGLas 
H. Sprunt and Friepa 8. Rosscueit-Rossins, 
The Pathological Society. R. M. BerHKe and H. 
E. Carter, The Institute of Nutrition. LLoyp D. 
FELTON and ArtuurR F. Coca, The Association of 
Immunologists. WaLLace O. Fenn and Maurice 
B. VisscHEeR, The Physiological Society. Hans T. 
CLARKE and Orte A. Bsssty, The Biochemical 
Society. Witt1am H. CuamBers, Secretary. 


Detroit, April 18-22, 1949 


H. P. Smitu, Chairman, and Friepa 8S. Ros- 
SCHEIT-RoBBINS, The Pathological Society. E. 
M. Netson and J. H. Ros, The Institute of Nu- 
trition. MicHarEL HEIDELBERGER and JULES 
Freunp, The Association of Immunologists. 
Maurice B. VisscHeR and D. B. D111, The Phys- 
iological Society. Hans T. Crarke and Orto A. 
Besser, The Biochemical Society. Cart A. Drac- 
sTEDT and Harvey B. Haaa, The Pharmacological 
Society. M. O. Les, Federation Secretary. 


Atlantic City, April 17-21, 1950 


C. G. Kine, Chairman, and J. H. Roz, The 
Institute of Nutrition. THomas Francis, JR., 
and JuLes Freunp, The Association of Immunol- 
ogists. Cart J. Wiccrers and D. B. Di, The 
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Physiology Society. Cart F. Corr and Ricwarp 
W. Jackson, The Biochemistry Society. Cart F. 
Scumipt and H. B. Haac, The Pharmacology 
Society. Jonn G. Kipp and Sipney C. Mappen, 
The Pathology Society. M. O. Lex, Federation 
Secretary. 


Cleveland, April 29-May 3, 1951 


GEOFFREY Epsatu, Chairman, and JvuLEs 
Freunp, The Association of Immunologists. D. B. 
Dit and R. W. Gerarp, The Physiology Society. 
H. B. Vicxrry and E. H. Storz, The Biochemistry 
Society. Cart F. Scumipt and H. B. Haaa, The 
Pharmacology Society. James F. RINEHART and 
Srpney C: Mappen, The Pathology Society. W. 
H. Grirrits and J. H. Roz, The Institute of Nu- 
trition. M. O. Len, Federation Secretary. 


New York City, April 14-18, 1952 


D. B. Driu, Chairman, H. E. Essex, R. W. 
GerarD, The Physiology Society. VINCENT bU 
VieneEavp, E. H. Storz, H. B. Vickery, The Bio- 
chemistry Society. McKeen Catreuu, C. C. 
PFEIFFER, Cart F. Scumipt, The Pharmacology 
Society. F.S. Ropscnert-Rossrns, R. L. Houma, 
J. F. Rinewart, The Pathology Society. C. M. 
McCay, James M. Orten, W. H. Grirritu, The 
Institute of Nutrition. Cours M. MacLeop, Joun 
Y. Suec, Grorrrey Epsauu, The Association of 
Immunologists. M. O. Leg, Federation Secretary. 


FORMER FEDERATION BOARDS 
Chicago, April 6-10, 1953 


VINCENT DU VIGNEAUD, Chairman; H. A. Mat- 
TILL, D. W. Witson, E. H. Storz, The Biochemis- 
try Society. K. K. Coen, C. C. Prerrrer, McKEen 
CaTTELL, The Pharmacology Society. 8. C. Map- 
DEN, R. L. Houtman, F. 8. Rosscuert-Rossins, 
The Pathology Society. P. L. Day, J. M. Orten, 
C. M. McCay, The Institute of Nutrition. J. F. 
Enpers, Joun Y. Suaa, C. M. MacLzop, The 
Association of Immunologists. E. M. Lanpss, 
E. F. Apotpn, R. W. Gerarp, The Physiology 
Society. M. O. Len, Federation Secretary. 


Atlantic City, April 11-16, 1954 


K. K. Coen, Chairman; H. B. Haaa, C. C. 
PreirFER, The Pharmacology Society. D. M. 
ANGEVINE, C. C. Erickson, 8. C. Mappren, The 
Pathology Society. C. A. ELvEnsEm, J. M. OrtTLN, 
P. L. Day, The Institute of Nutrition. T. P. 
MaaiL.L, J. Y. Suae, J. F. ENpErs, The Assoc:a- 
tion of Immunologists. E. F. Apoupu, H. E. 
Essex, E. M. Lanois, The Physiology Socie y. 
D. W. Witson, Pritie HANDLER, VINCENT 2U 
ViGNEAUD, The Biochemistry Society. M. O. Lre, 
Federation Secretary. 
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FEDERATION CONSTITUTION AND BYLAWS 


Adopted at the New York City Meeting, April 17, 1952 





CONSTITUTION 


ARTICLE I. Name 


‘The name of this organization is the Federation 
of American Societies for Experimental Biology. 


Artic.e IT. Purpose 


The purposes of the Federation are: to bring 
together investigators in biological and medical 
sciences represented by the member Societies; 
to disseminate information on the results of bio- 
logical research through publications and scientific 
meetings; and to serve in other capacities in which 
the member Societies can function more efficiently 
as a group than as individual units. 


ArTIcLE III. Membership 


Section 1. The constituent members of the 
Federation are, in order of seniority: The Ameri- 
can Physiological Society; American Society of 
Biological Chemists, Inc.; American Society for 
Pharmacology and Experimental Therapeutics, 
Inc.; The American Society for Experimental 
Pathology; American Institute of Nutrition; The 
American Association of Immunologists. 

Section 2. Other societies in the field of biologi- 
cal science may apply for membership, and may 
be admitted by unanimous consent of the Societies 
which are members at the time of application. 

Section 3. Any constituent Society may with- 
draw from the Federation one year following 
written notification to the Federation Board of 
its intention. 


ARTICLE IV. Management 


The management of the Federation shall be 
vested in a Federation Board, on which each of the 
constituent Societies shall have equal member- 
ship. The Chairman of the Federation Board shall 
be furnished for a one-year term by each Society in 
its turn as determined by seniority in the Federa- 
tion and shall be the immediate Past-President 
of that Society. 


ARTICLE V. Amendments 


Section 1. Amendments. Amendments to this 
Constitution may be proposed by any of the 
¢ nstituent Societies. If approved by a two-thirds 
majority of the Federation Board, the proposal 
shall then be referred to the constituent Societies. 


The amendment shall be adopted when approved 
by all of the constituent Societies. 

Section 2. Bylaws. Bylaws may be adopted or 
amended by the Federation Board at any meeting 
of the Board by a vote in which at least two of the 
representatives from each member Society must 
concur. 


BYLAWS 
ArTICLE I. The Federation Board 


Section 1. The Federation Board shall consist 
of the President, the Secretary and the immediate 
Past-President of each of the constituent So- 
cieties. In the absence of a member of the Board, 
his place may be filled by a substitute designated 
by the appropriate Society. In the absence of the 
Chairman, the President of the senior Society for 
that year shall’serve as chairman. 

The Federation Board shall have the control 
and general management of the business affairs of 
the Federation. The Chairman shall have such 
powers and duties as are ordinarily exercised by 
the president of a corporation, including but not 
limited to the following: a) he shall preside at 
meetings of the Federation Board; b) he shall sign 
and execute all contracts, agreements and other 
legal documents in the name of the Federation 
upon authorization by the Federation Board. 

Section 2. The Federation Board shall consider 
measures of advantage to the Federation. Any 
constituent Society may refer such measures to 
the Federation Board for consideration. In the 
interim between regular meetings of the Federa- 
tion Board, such measures may be referred to all 
members of the Board by mail and the members 
may vote on such measures by mail ballot. 

Section 3. The Federation Board may take 
such action, or may authorize the Chairman or the 
Federation Secretary to take such action, as is 
approved by at least two representatives of each 
Society. The actions of the Federation Board shall 
be reported to the annual business meetings of the 
member Societies. A quorum of the Federation 
Board shall consist of not less than twelve Board 
members, with each constituent Society repre- 
sented by at least two of its representatives. 

Section 4. The Federation Board shall appoint 
annually a Secretary-Treasurer, to be known as 
the Federation Secretary, who may present 
matters to the Federation Board for decision but 
who shall not be entitled to vote. 
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Section 5. The Federation Board shall control 
all monies of the Federation, determine the annual 
Federation assessment per member of the con- 
stituent Societies, set the suscription rates for 
Federation publications and the fees of the Place- 
ment Service,and appropriate monies for use of its 
authorized committees and the Federation Secre- 
tary. The assessment shall be applied to each 
Society as of July 1 of each year and shall be due 
the Federation on that date. 

Section 6. The Federation Board shall deter- 
mine times and places of annual meetings of the 
Federation upon recommendations of the Federa- 
tion Secretary. 


ArTICLE II. Federation Secretary 


The Federation Secretary shall act as secretary 
to the Federation Board and be responsible for all 
Federation records; he shall act as treasurer for 
the Federation and submit audited financial state- 
ments to the Federation Board at the annual meet- 
ing; he shall be responsible for making the arrange- 
ments for the annual meeting of the Federation; he 
shall act as managing editor of the publications of 
the Federation; he shall supervise the Federation’s 
Placement Service and make an annual report on 
its activity to the Federation Board; and he shall 
perform such other duties as prescribed by the 
Federation Board and which do not conflict with the 
Constitutions and Bylaws of the constituent 
Societies. 


ArticLe III. Committees and Representatives 


Section 1. The Federation Board shall establish 
such committees and designate such representa- 
tives as desired and receive their reports. The 
Chairman of the Federation Board shall appoint, 
with the advice of the Board, the individual com- 
mittee members and representatives, unless other- 
wise specified by the Board. 

Section 2. A Public Information Committee 
shall be a standing committee of the Federation. 

Section 3. A Secretaries Committee, composed 
of the Secretaries of the constituent Societies, 
shall be a standing committee of the Federation. 
The Chairman of this Committee shall be the 
Secretary of the senior Society for the year. This 
Committee shall be responsible for arranging the 
program of the annual meeting and for setting the 
registration fee for this meeting, shall act as an 
editorial board for Federation publications and 
shall perform such other functions in connection 
with the annual meeting as prescribed by the 
Federation Board. 

Section 4. The Secretaries Committee shall 
meet during the winter, and a meeting of the 
entire Federation Board may be associated with 
this meeting. 
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ARTICLE IV. Meetings 


Section 1. The Federation shall hold an annual 
meeting for presentation of papers at the scientific 
sessions of the constituent Societies or at general 
sessions of the Federation and for transaction of 
business. 

Section 2. Abstracts of papers to be read at an 
annual meeting of the Federation must be sub. 
mitted to the Secretary of the Society of which the 
proposer of the paper is a member, and such pro- 
poser must be either an author of the paper or 
introduce the author(s). No person may present 
orally more than one paper at the Federation 
meeting except at the invitation of the Secretary 
of an individual Society. The oral presentation of 
any paper shall be by the first named author, 
except by permission of the Secretary of the 
Society concerned. 

Section 3. Each Society shall have the re. 
sponsibility for selecting and arranging its scien- 
tific program and for setting its specific regulations, 
provided these are not in conflict with the general 
regulations under Section 2. The authors of the 
paper may request its transfer to the program of 
another Society, but this may be done only with the 
consent of the Secretaries of the two Societies con- 
cerned. Secretaries on their own initiative may 
transfer papers from the program of one Society to 
that of another. Transfers shall be indicated in the 
program. 

Section 4. The abstracts of papers read at 
scientific sessions of all constituent Societies at 
the annual meeting shall be published in the 
FEDERATION ProceEpINGs. Rules regarding the 
form and length of the abstracts shall be set by 
the Secretaries Committee and shall be circulated 
at least six weeks prior to the date set for receipt 
of the abstracts. 


ARTICLE V. Publications 


The official publications of the Federation shall 
be FEDERATION PROCEEDINGS and such other pub- 
lications as the Federation Board may authorize. 
FEDERATION PROCEEDINGS shall be owned by the 
Federation and published under the supervision 0! 
the Managing Editor and the Secretaries Cm- 
mittee. Normally, a March issue, in two parts, 
shall contain the abstracts of papers and the 
program for the annual meeting. A December i: sue 
shall contain the annual list of the members of the 
Societies and other pertinent information. ' ‘wo 
other issues shall contain papers from the J: int 
Session, symposia and such other material as ) 1ay 
be selected by the Secretaries Committee. 


ARTICLE VI. Placement Service 
The Federation shall maintain a Placen 2nt 
Service the function of which shall be to assis in 
the placing of professional personnel in suit: ble 
positions. 
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ARTICLE VII. Seal 


The seal of this Federation shall be circular in 
for. with the name of the Federation around the 


PLACEMENT SERVICE 
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outer edge and in the center the words, ‘Incorpo- 
rated in the District of Columbia January 19, 
1954.” 


PLACEMENT SERVICE 





‘he Federation maintains a service to act as a 
meiium of communication between persons seek- 
ing positions for teaching or research and institu- 
tious that wish to fill vacancies in these sciences. 

‘(he Service does not undertake to recommend 
or to pass judgment upon applicants. It aims 
merely to serve as a clearing-house for such infor- 
mation as above stated and to bring into touch 
with one another candidates for positions and 
employers. It publishes quarterly lists of ap- 
plicants in February, May, August and November, 
semiannual lists of available positions in March 
and September and a list of fellowships and as- 
sistantships in October. 

Individuals, whether members of the Federa- 
tion or not, universities, other institutions and 
organizations desiring to avail themselves of the 
Service may receive such information as is avail- 
able. 


By action of the Executive Committee in 1954 
the following charges were authorized: 


Annual applicant registration fee... $ 3 
Annual subscription to all lists of the 
Ro ca al fag hotest ee ae ets $15 
Single copy of list of candidates..... $10 
Single copy of available positions.... $ 5 
Single copy of fellowship list........ $ 2 


A single copy of the fellowship list will be sent 
without cost to any member of a constituent 
Society upon written request. 


To be eligible to use the arrangements for in- 
terviews at the annual meeting an employer must 
be an annual subscriber or a subscriber to the 
then current February list of applicants. 

All communications should be addressed to: 
Federation Placement Service, 9650 Wisconsin 
Ave., Washington 14, D. C. 








THE AMERICAN PHYSIOLOGICAL SOCIETY 
Founded December 30, 1887; Incorporated June 2, 1923 





OFFICERS, 1954-1955 


President—H. E. 
Rochester, Minn. 

President-Elect (Secretary-Treasurer)—W. F. 
Hami.ton, Medical College of Georgia, Augusta. 

Past-President—E. F. Apvo.tpxu, University of 
Rochester, Rochester, N. Y. 

Council—H. E. Essex, W. F. Hamiuton, E. F. 
Apvo.tpn, A. C. Burton (1955), F. A. HircuHcock 
(1956), H. W. Davenport (1957), L. N. Katz 
(1958). 

Executive Secretary—M. O. LEE, 9650 Wisconsin 
Avenue, Washington 14, D. C. 


Essex, Mayo Clinic, 


STANDING COMMITTEES 


Membership—aA. C. Burton (1955), Chairman; W. 
S. Ren, Jr. (1955), C. McC. Brooks (1955), A. W. 
Martin, Jr. (1956), C. E. Hat (1956). 

Educational Matters—E. F. Apo.ru (1957), 
Chairman; C. L. Prosser (1955), J. H. Comrog, 
Jr. (1956), W. R. AMBERSON (1958). 

Use and Care of Animals—H. E. Essex (1956), 
Chairman; Joun Haupi (1955), H. W. Daven- 
port (1958), W. F. HaminTon (1958). 


SPECIAL COMMITTEES 


Placement of Senior Physiologists—D. B. D1uu. 

Porter Fellowship—H. W. Davenport, (1956), 
Chairman; T. G. BERNTHAL (1955), J. R. PaprEen- 
HEIMER (1957). 

Program Advisory Committee—L. H. Katz, Chair- 
man; W. 8. Fow.er, ALEXANDER HOLLAENDER, 
J. O. Hutcuens, T. C. Rucu, L. M. N. Bacu. 


REPRESENTATIVES TO OTHER 
ORGANIZATIONS 


American Association for the Advancement of 
Science—Davip Rapport (1955), F. A. Hrrtcn- 
cock (1955). 

American Documentation Institute—WILLIAMINA 
A. Himwicu (1955). 

American Institute of Biological Sciences—W. 
O. Fenn (1956). 

Council for Coordination of International Con- 
gresses—M. B. VISSCHER. 

Council of International Organizations in Medical 
Sciences—M. B. VisscHER. 

International Union of Physiological Sciences— 
M. B. VisscHEeR (1958), Chairman; H. E. Essex 
(1955), F. O. Scumirr (1955), C. F. Scumipt (1955), 
C. H. Best (1958). 


National Research Council—D. B. D111, Division 
of Biology and Agriculture (1955); R. W. Gerarp, 
Division of Medical Sciences (1955). 

Council on Medical Education and Hospitals, 
A.M.A—L. N. Katz. 


Editorial Boards 


Board of Publication Trustees—W. O. Ferny 
(1955), Chairman; M. B. VisscHer (1956), Hauzo- 
WELL Davis (1957). 

Managing Editor—M. O. LEE. 

American Journal of Physiology and Journal of 
Applied Physiology—H. A. Buarr (1956), A. C. 
Burton (1957), W. H. CuamBers (1957), R. G. 
Daaes (1956), D. B. Drux (1955), H. J. DEvEL, Jr. 
(1955), H. E. Essex (1955), L. B. FLExNeER (1955), 
A. P. Gaaeer (1956), C. L. Gemmiiu (1955), A. 
Gitman (1956), A. Graypren. (1956), M. I. 
GREGERSEN (1957), D. J. INauE (1956), L. N. 
Katz (1957), ANcEL Keys (1957), D. P. C. Luoyp 
(1956), HerMAN Raun (1956), T. C. Rucn (1955), 
KE. E. Sevxurr (1957), H. B. Srernpacu (1955), 
A. H. Srernnaus (1955), J. E. THomas (1957), 
L. M. Tocantins (1957), E. H. Woop (1957), 
H. L. Wurire (1957). 

Physiological Reviews—H. J. Curtis (1956), 
Chairman; Henry Barcrort (1957), C. F. Cont 
(1957), A. F. Cournanp (1956), J. C. Eccxes 
(1955), Grora Kanuson (1957), H. S. Mayerson 
(1957), GeEorGE Sayers (1957), R. H. S&S. 
THompson (1955), H. L. Wuire (1955), C. N. 
WootsEy (1957). Appointees of the Society of 
General Physiologists: FoLke Skooa (1955), F. A. 
Brown, Jr. (1957); Appointees of the American 
society of Biological Chemists: A. L. LEHNINGER 
(1957), Davip SHemin (1957). 

Annual Review of Physiology—J. P. Bavm- 
BERGER (1957), Chairman; JoHN Fre.p 11 (1957), 
H. W. Maaoun (1957), G. K. Mog (1957), J. P. 
QuIGLEY (1955). 


PAST OFFICERS 


Presidents—1887 S. W1eER MITcHELL. 1888 H. P. 


Bowpritcu. 1889-1890 S. Werr MitcHewv. 18)1- 
1895 H. P. Bownpritcu. 1896-1904 R. H. Cr't- 
TENDEN. 1905-1910 W. H. Howewu. 1911-1'13 
S. J. Mettzer. 1914-1916 W. B. Cannon. 19'7- 
1918 F. S. Legs. 1919-1920 W. P. LomBarp. 19!1- 
1922 J. J. R. Macteop. 1923-1925 A. J. Carus'N. 
1926-1928 J. ERLANGER. 1929-1931 W. J. ME: kK. 
1932-1933 A. B. LucknarpT. 1934 Cuaries W. 
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December 1954 


GrsENE. 1935-1936 F. C. Mann. 1937-1938 W. 
E. GARREY. 1938 W. T. Porter, Honorary Presi- 
devi. 1939-1940 A. C. Ivy. 1941-1945 P. Barp. 
19:6-1947 W. O. Fenn. 1948 M. B. VisscHer. 
19:9 C. J. Wiacrrs. 1950 H. C. Bazerr (April to 
Ju'y); D. B. Dru. 1951 R. W. Gerarp. 1952 E. M. 
Lanpis. 1953 E. F. ApopH. 

Secretartes—1887-1892 H. N. Martin. 1893-1894 
W. P. Lomparp. 1895-1903 F. S. Ler. 1904 W. T. 
Porter. 1905-1907 L. B. MENDEL. 1908-1909 R. 
Hent. 1910-1914 A. J. Caruson. 1915-1923 C. W. 
GREENE. 1924-1928 W. J. Meek. 1929 A. C. Rep- 
FixLD. 1930-31 A. B. LuckHarptT. 1932-1934 F. C. 
Mann. 1935-1938 A. C. Ivy. 1939-1940 Pui.ip 
Barb. 1940 C. J. Wiacers. 1942-1945 W. O. Fenn. 
1946-1947 M. B. VisscHER. 

Treasurers—1888-1892 H. N. Martin. 1893-1894 
W. P. Lomparp. 1895-1903 F. S. Ler. 1904 W. T. 
Porter. 1905-1912 W. B. Cannon. 1913-1923 J. 
ERLANGER. 1924-1925 C. K. DrinKER. 1926-1935 
ALEXANDER ForsBEs. 1936-1939 W. O. Fenn. 1940 
C. J. Wiacers. 1941-1945 HaLtowE.i Davis. 
1946-1947 D. B. Diu. 

Executive Secretary—1948- M. O. Les. 


CONSTITUTION AND BYLAWS 
Adopted at the 1958 Spring Meeting ° 


CONSTITUTION 


ArTICLE I, Name 


The name of this organization is THE AMERICAN 
PHYSIOLOGICAL Society. 


ArticLeE II. Purpose 


The purpose of the Society is to promote the 
increase of physiological knowledge and its utiliza- 
tion. 


BYLAWS 
ArticLE I, Membership 


Section 1. The Society shall consist of mem- 
bers and honorary members. 

Section 2. Members. Any person who has con- 
ducted and published meritovious original research 
in physiology and who is a resident of North 
America shall be eligible for.proposal to member- 
ship in the Society. 

Section 3. Honorary Members. Distinguished 
scientists of any country who have contributed to 
the advance of physiology shall be eligible for 
proposal as honorary members of the Society. 


Artic.e II, Officers 


Section 1. The management of the Society 
shall be vested in a Council consisting of the 
l’resident, the President-Elect, the Past-President 
for the previous year, and four other members. 
‘he terms of the President and of the President- 
lect shall be one year. The terms of the four 
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additional Councilors shall be four years each and 
they shall not be eligible for immediate reelection 
except those who have served for two years or less 
in filling interim vacancies. A person may serve 
only one term as President, except that if the 
President-Elect becomes President after Septem- 
ber 30 he shall continue as President for the year 
beginning the next July Ist. 

Section 2. Nomination and election of a 
President-Elect' and Councilor(s) shall be by 
ballot at the Spring meeting of the Society. They 
shali assume office on July 1 following their elec- 
tion. 

Section 3. The President-Elect shall serve as 
Vice-President and Secretary. Should he have to 
function as President prematurely, the Council 
shall select from among its own members a Secre- 
tary. 

Section 4. The Council shall be empowered to 
appoint and compensate an Executive Secretary- 
Treasurer who shall assist it in carrying on the 
functions of the Society, including the receipt and 
disbursement of funds under the direction of the 
Council. 

Section 5. The Council may fill any interim 
vacancies in its membership or vacancies on any 
Board or Committee of the Society, unless other- 
wise provided. 


ArticLE III. Dues 


Section 1. The annual assessment on members 
shall be determined by the Council and shall be 
due in advance on July 1. 

Section 2. A member whose dues are two years 
in arrears shall cease to be a member of the 
Society, unless after payment of his dues in arrears 
and application to the Council, he shall be re- 
instated at the next Spring meeting by special 
vote of the Council. It shall be the duty of the 
Secretary to notify the delinquent of his right to 
request reinstatement. 

Section 3. A member who has retired from em- 
ployment because of illness or age may, upon 
application to the Council, be relieved from the 
payment of the annual member assessment. 


ArtIcLeE IV. Meetings 


Section 1. A meeting of the Society for trans- 
acting business, electing officers and members, 
presenting communcations, and related activities, 
shall be held in the Spring of each year, with other 
member Societies of the Federation of American 
Societies for Experimental Biology, except that 
under exceptional circumstances the Council may 
cancel such a meeting. 

Section 2. A Fall meeting of the Society shall 
be held at a time and place determined by the 
Council, for presenting communications and for 
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transacting business except the election of officers 
and members. 

Section 3. Special meetings of the Society or 
of the Council may be held at such times and 
places as the Council may determine. 

Section 4. Regional meetings of the Society, 
for the purpose of presenting scientific communi- 
cations, may be authorized by the Council. 


ArtIcLE V. Publications 


Section 1. The official organs of the Society 
shall be the American Journal of Physiology, the 
Journal of Applied Physiology, Physiological 
Reviews and such other publications as the Society 
may own. 

Section 2. A Board of Publication Trustees, 
composed of three members of the Society and 
appointed by the Council, shall be vested with the 
full power of the Society to control and manage, 
both editorially and financially, all of the publi- 
cations of the Society; to appoint editorial boards; 
to appoint and compensate a Managing Editor; 
and tocontrolall publication funds, none of which, 
however, may be diverted from support of the 
publications of the Society except by consent of 
the Council. The term of each member of the 
Board shall be three years; a member may not 
serve more than two consecutive terms. The Coun- 
cil shall designate the Chairman of the Board, and 
shall receive an annual report on the finances, 
publications and policies. A summary of this 
report shall be presented to the Society at the 
Spring meeting. 

The Chairman of the Board of Publication 
Trustees shall be a member ex-officio of the Coun- 
cil but shall have no vote. 


ArTICLE VI. Committees and Representatives 


The Council may appoint such special and 
standing committees as it deems necessary or that 
are voted by the Society. 

The Council may name members of the Society 
as representatives to other organizations when- 
every it deems such action desirable. 


ArticLte VII. Standing Rules 


1. Election to Membership. Two members of the 
Society must join in proposing a person for mem- 
bership, in writing and with a statement of his 
qualifications. The Council may, from the persons 
so proposed, nominate candidates for election to 
membership. Nominations shall be presented at 
a Fall meeting of the Society; a two-thirds ma- 
jority vote of the members present at the suc- 
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ceeding Spring meeting shall be necessary for 
election. 

If a Spring or Fall meeting of the Society is aot 
held, the procedures of nomination and/or elec- 
tion of new members may be effected by mail, 

The names of the candidates nominated by the 
Council for membership and statements of their 
qualifications signed by their proposers shall be 
available for inspection by members during the 
Society meetings at which their election is con- 
sidered. 

2. Election to Honorary Membership. The pro- 
posal of an honorary member shall be made by two 
members of the Society to the Council in writing. 
The Council may, from the candidates so pro- 
posed, make nominations to the Society at a 
Spring meeting. A two-thirds majority vote of the 
members present shall be necessary for election. 

Honorary members shall have the privilege of 
attending business sessions of the Society but shall 


have no vote. They shall pay no membership fees. J 


3. Presentation of Papers. At a Spring meeting 
of the Society a member or honorary member may 
present orally or by title, be co-author of, or in- 
troduce not more than one scientific paper on the 
program, except upon invitation of the Council. 
At a Fall meeting a member or honorary member 
may present orally not more than one paper, 
except upon invitation of the Council. 

Upon invitation by the Council, a member may 
contribute papers to specially designated sessions 
of the Society without forfeit of his privilege of 
presenting a regular scientific communication. 

4. There shall be a Committee on Membership 
appointed by and advisory to the Council. 

5. There shall be a Program Advisory Com- 
mittee appointed by the Council. 


ArtTIcLE VIII. General 


Section 1. Amendments. These Bylaws, except 
Article VII, may be amended at any Spring meet- 
ing of the Society by a three-fourths majority 
vote of the members present. 

The Standing Rules of Article VII may be 
amended by a majority vote of the members 
present at either a Spring or Fall meeting of ihe 
Society. 

Section 2. Quorum. At all business meetings of 
the Society fifty members shall constitute 4 
quorum. 

Section 3. Parliamentary Authority. The rues 
contained in Roberts Rules of Order shall g:v- 
ern the conduct of the business meetings of ‘he 
Society in all cases to which they are applica le 
and in which they are not inconsistent with ‘he 
Bylaws or special rules of order of the Society 
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AMERICAN SOCIETY OF BIOLOGICAL CHEMISTS 
Founded December 6, 1906; Incorporated September 12, 1919 





OFFICERS, 1954-1955 


/-resident—CuHarRLtes GLEN Kina, Nutrition 
Fondation, Inc., New York City. 

| ice-President—J. Murray Luck, 
University, Stanford, Calif. 

Secretary—Puitip HANDLER, Duke University 
School of Medicine, Durham, N. C. 

Treasurer—P. P. Conen, University of Wiscon- 
sin, Madison. 

Council—C. G. Kine, J. M. Luck, D. W. 
Wi.son, P. Hanpter, P. P. Couen, H. E. Carter 


Stanford 


} (1952-55), V. pu ViIGNEAUD (1953-56), E. E. SNELL 


(1954-57). 
STANDING COMMITTEES 

Nominating Committee—A. L. LEHNINGER 
(1953-54, 1954-55), Chairman; K. Buocu (1953-54, 
1954-55), H. Borsook (1953-54, 1954-55), G. B. 
Brown (1953-54, 1954-55), J.S. Frutron (1954-55), 
S. Gurin (1953-54, 1954-55), B. Horeckxer (1954- 
55), F. Lippmann (1954-55), D. Suemin (1954-55). 

Editorial Committee—W. M. CuarK (1953-59), 
Chairman; H. A. Barker (1954-57), R. K. 
CanNnaAN (1949-55), V. H. CHELDELIN (1953-59), 
C. A. Eivensem (1953-59), E. A. Evans, JR., 
(1954-57), J. M. Luck (1949-55), L. C. Norris 
(1951-57), D. W. Wiuson (1949-55). 

Finance Committee—E. A. Evans, Jr. (1951- 
56), Chairman; R. J. ANDERSON (1951- ), P. P. 
ConEn (1951-55), C. G. Kina (1954-55), W. M. 
CiaRK (1953-55). 


Editorial Board, Journal of Biological Chemistry 

R. J. ANpERSoN (1930; Managing Editor, 
1935- ); H. B. Vickery (1941- ); Assoc. 
Managing Editor, 1954-59); R. M. ARcHIBALD 
(1953-58), E. G. Bai (1950-55), A. K. Baus 
(1951-56), K. Biocn (1951-56), G. B. Brown 
(1954-59), H. E. Carrer (1950-55), C. F. Corr 
(I941- ), E. A. Dotsy (1938-..) J. T. Epsauu 
(1954-59), J. S. Fruron (1953-58), S. Gurin 
(1951-56), L. HELLERMAN (1951-56), A. L. LEHNIN- 
GER (1954-59), H. S. Lortne (1950-55), S. Moore 
(1950-55), H. Neuratua (1954-59), S. OcHoa 
(1950-55), E. E. Sng .(1949-59), W. M. Sperry 
(1949-59), D. Sterren, Jr. (1954-59), E. L. Tatum 
(1953-58), V. pu VigNEAuD (1953-58), O. WINTER- 
$1 SINER (1951-56). 

Historian—P. A. SHAFFER. 

Legal Counselor—Luoyp N. Scorr. 


SPECIAL COMMITTEES 
Membership Committee—W. H. GnrirritH 
(:952-55), Chairman; G. B. Brown (1953-55), 
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S. Gurin (1953-56), L. Craia (1954-56), R. H. 
Burris (1954-57), O. H. Lowry (1954-57). 

Program Committee, 1953-55—Eumer Srorz, 
Chairman; A. L. Dounce, L. L. Mituer, W. W. 
WEsTERFELD, H. H. Wituiams, R. F. Witter. 

Revision of Bylaws, 1952-55—E. Srorz, Chair- 
man; A. K. Bauus, H. B. Vickery. 

Clinical Chemistry, 1954-55--Ropert HI. 
Chairman; R. M. ArcuHIBALp, M. F. Mason, W. J. 
Darsy, A. J. Quick. ? 

Biochemical Nomenclature (Joint with American 
Institute of Nutrition)—A. K. Batis (1950-55), 
J. S. Fruton (1950-55). 


REPRESENTATIVES TO OTHER 
ORGANIZATIONS 


American Association for the Advancement of 
Science (1941- )—H. E. Carrer (1954-56), H. J. 
DrEvEL (1954-56). 

National Committee on Biochemistry (1953- )— 
V. pu VIGNEAUD (1953-56), Chairman; C. G. Kine 
(1953-56), W. M. STanuey (1953-55), E. H. Storz 
(1953-54; 1954-57). 

National Research Council—A. K. Batts, 
Division of Biology and Agriculture (1952-55). 
H. B. Vickery, Division of Chemistry and Chemi- 
cal Technology (1953-55). P. P. Conen, Division 
of Medical Sciences (1953-1955). H. E. Cartrer 
(1953-56). J. T. Epsaui (1953-55). C. V. SmyTHE 
(1954-57), Division of Chemistry and Chemical 
Technology, Subcommittee on Biochemistry. 

Representative to the International Union of 
Biochemistry (1949- )—S. Ocnoa (1953-55). 


PAST OFFICERS 


Presidents—1907 Russet H. CHITTENDEN. 1908 
JOHN J. ABEL. 1909 Orro Foun. 1910 THomas B. 
OsBORNE. 1911 LarayETTE B. MENDEL. 1912-1913 
ARCHIBALD B. Macautuium. 1914 GraHam LuskK. 
1915-1916 WaLTER JoNES. 1917-1918 Cart L. Ats- 
BERG. 1919-1920 StaNnLEyY R. BENEDICcT. 1921-1922 
D. D. Van SiyKkeE. 1923-1924 Puiuip A. SHAFFER. 
1925 Henry C. SHERMAN. 1926 Epwarp C. 
KENDALL. 1927-1928 E. V. McCotuum. 1929-1930 
W. R. Buioor. 1931-1932 H. C. Braptey. 1933- 
1934 W. M. Ciark. 1935-1936 H. B. Lewts. 1937- 
1938 G. E. CuLuen. 1939-1940 Wixi1aM C. Ross. 
1941-1942 R. J. ANDERSON. 1943-1944 E. A. Dotsy. 
1945-1946 A. B. Hastines. 1947-1948 Hans T. 
CLARKE. 1949 Car F. Cort. 1950 H. B. Vickery. 
1951 V. pu ViGNEAupD. 1952 H. A. Marriiy. 1953 
D. W. WILSON. 

Vice-Presidents—1907 J. J. ABEL. 1908 OrTo 
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Foun. 1909 T. B. Ossporne. 1910 L. B. MENDEL. 
1911 A. B. Macautuum. 1912-1913 Granam Lusk. 
1914-1915 C. L. Aussera. 1916 F. P. UNDERHILL. 
1917-1918 A. P. Maruews. 1919-1920 D. D. Van 
SLYKE. 1921-1922 P. A. SHarrer. 1923-1924 Henry 
C. SuHerMan. 1925 E. C. Kenpauu. 1926 E. V. 
McCouuvum. 1927-1928 W. R. Boor. 1929-1930 H. 
C. Brap.ey. 1931-1932 W. M. CiarK. 1933-1934 
H. B. Lewis. 1935-1936 G. E. Cutuen. 1937-1938 
W. C. Ross. 1939-1940 R. J. ANDERSON. 1941-1942 
E. A. Dorsy. 1943-1944 A. B. Hastinas. 1945-1946 
H. T. Cuarxe. 1947-1948 C. F. Corr. 1949 H. B. 
Vickery. 1950 V. pu ViaNeaup. 1951 H. A. 
Matri.u. 1952 D. W. Witson. 1953 C. G. Kina. 

Secretaries—1907-1909 W. J. Gres. 1910-1912 A. 
_ N. Ricnarps. 1913-1915 P. M. Suarrer. 1916-1918 
S. R. Benepict. 1919-1923 V. C. Myers. 1924-1925 
D. W. Witson. 1926 Frep C. Kocu. 1927-1928 D. 
W. Witson. 1929-1932 H. B. Lewis. 1933-1937 
H. A. Marriuy. 1938-1940 C. G. Kina. 1941-1945 
A. K. Baus. 1946-1948 Orro A. Brssry. 1949 R. 
W. Jackson. 1950-1953 E. H. Srorz. 1953-_ ‘P. 
HANDLER. 

Treasurers—1907-1909 L. B. MENDEL. 1910-1912 
WALTER JongEs. 1913-1916 D. D. Van Stryke. 1917- 
1921 IJ. C. Brap.ey. 1922-1925 W. R. Bioor. 1926- 
1930 G. E. Cuuien. 1931-1935 C. H. Fisker. 1936- 
1940 A. B. Hastinas. 1941-1945 W. C. Srapie. 
1946-1950 E. A. Evans, Jr. 1951-1954 P. P. Conen. 


CONSTITUTION 
From THE ARTICLES OF INCORPORATION 


1. The name of the proposed corporation is 
“AMERICAN Society OF BroLoGicaL CHEMISTS, 
INCORPORATED.” 

2. The purposes for which this corporation is 
formed are to further the extension of biochemical 
knowledge and to facilitate personal intercourse 
between American investigators in biological 
chemistry. 


BY-LAWS 
(as revised, 1954) 


ArticLe I. Membership 


Section 1. Eligibility for Membership. Quali- 
fied investigators who have conducted and pub- 
lished meritorious original investigations in bio- 
logical chemistry shall be eligible for membership 
in the Society. 

Section 2. Nomination. Nominations for mem- 
bership shall be made and seconded by members of 
the Society on blanks furnished by the Secretary. 
Nominations shall be submitted to the Council 
who shall determine eligibility and make recom- 
mendation to the Society at a regular meeting. 

Section 3. Election to Membership. A nominee 
for membership may be voted for by ballot at any 
meeting of the Society after the Council has 
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declared the nominee to be eligible and indorsed, 
A majority of the ballots cast shall elect. 

Section 4. Forfeiture. A. Any member who 
grants the use of his name for the advertisement 
or for the promotion of the sale of a product to be 
used for medicine or for food, this product not 
being one of demonstrated usefulness or value, or 
who shall act in a manner that is not in the public 
interest, shall forfeit his membership. 

B. The Council shall have authority to announce 
forfeiture of membership provided that a copy of 
the charges, together with a written notice of a 
hearing thereon with time and place specified, 
shall have been delivered at least thirty days be- 
fore the date of such hearing to the member 
charged with the violation. 

Section 5. Expulsion. Upon recommendation 
of the Council any member may be expelled by a 
majority vote of the members present at a Busi- 
ness Meeting of the Society, provided that a copy 
of the charges together with a written notice of a 
hearing with time and place specified, shall have 
been delivered to the member at least thirty days 
before the date of such hearing. 


ArtTIcLE II. Meetings and Quorum 


Section 1. Annual. The annual meeting of the 
Society shall be held on the date fixed by the Cer- 
tificate of Incorporation. 

Section 2. Special. A special meeting may be 
called at any time by the President, or in case of 
his absence or disability by the President-Elect, 
and must be called at the request of a majority of 
the Council or fifty members of the Society. A 
notice specifying the purpose of such meeting shall 
be mailed to each member at least ten days pre- 
vious thereto. The Council shall select the places 
at which all meetings shall be held. 

Section 3. Quorum. Fifty members shall con- 
stitute a quorum at all meetings of the Society, 
but in the absence of a quorum any number shall 
be sufficient to adjourn to a fixed date. 


ArtTIcLE III. Officials 


Section 1. Officers. The officers shall be a Presi- 
dent, a President-Elect, a Secretary, and a Trevs- 
urer, who shall be elected annually by the members 
of the Society. 

Section 2. Council A. The Officers so elected, t 1¢ 
immediate Past-President, and three additio: al 
members, one of whom shall be elected at ea:h 
annual meeting of the Society to serve a thie 
year term, shall constitute the Board of Direct« rs 
of the corporation and shall be known as ‘“‘T11e 
Council.”’ 

B. No two members of the Council may be from 
the same institution, and none of the memb: 's 
shall be eligible for re-election until after t'1e 
lapse of one year, except the Secretary and Tre: s- 
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ure who shall each be eligible for re-election for 
five successive years. 

Section 3. Duties of Officers. The powers and 
du’ ies of the officers elected by the Society shall be 
suc as usually devolve upon their respective 
poritions. The President-Elect shall act as Presi- 
de: t in case of the inability of the President to 
serve. 


ArtIcLE IV. The Council 


SecTION 1. Powers. The general management 
of ‘he Society during the intervals between meet- 
ings Shall be vested in the Council, which shall reg- 
ularly perform the ordinary duties of an executive 
committee and shall possess all of the powers con- 
ferred upon the Board of Directors of & member- 
ship corporation by the Membership Corporation 
Law of the State of New York. 

Section 2. Reports. The Council shall report to 
the Society as promptly as possible its findings 
on the eligibility of candidates for membership 
and on all charges of a violation of these By-Laws. 


ARTICLE V. Nominations and Elections 


Section 1. Nominating Committee. A. The 
Nominating Committee shall consist of nine mem- 
bers from nine different institutions. Members 
who have served for two consecutive years shall 
be ineligible for re-election until after the lapse 
of one year. The members shall be elected at each 
annual meeting from a slate provided by the 
incumbent Nominating Committee, this slate to 
contain the names of at least fifteen Society mem- 
bers, each from a different institution, provided 
that this slate contain not more than five names 
of members of the incumbent Nominating Com- 
mittee and further provided that to this slate 
there shall be added the name of any Society 
member received by the Secretary and supported 
by the petition of twenty or more Society 
members. 

B. The nine nominees from different institutions 
who receive the highest number of votes on the 
official ballot shall be declared elected to the 
Nominating Committee, the one receiving the 
most votes being declared its Chairman and 
Secretary. Tie votes for the position of Chairman, 
or for the person in the ninth position in the report 
of the Tellers, shall be resolved by a vote cast by 
the President. The name of the person in tenth 
position shall be held as an alternate to serve in 
the event of the disability of one of the elected 
members other than the Chairman. In the event 
of the disability of the Chairman, the newly 
clected Nominating Committee shall elect its 
(hairman from among its own members including 
the alternate. 

Section 2. Nominations. A. The Nominating 
Committee shall make not less than two nomina- 
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tions for the offices of the President-Elect and two 
for the position of Councilor, and at least one 
nomination for each of the remaining offices. In 
addition the Nominating Committee shall provide 
a slate of at least fifteen names of members of the 
Society selected as specified in Article V, Section 
1 A, who shall be candidates for positions of the 
Nominating Committee of the following year. 
Furthermore, the Nominating Committee in each 
alternate year shall make not less than three 
nominations for positions on the Editorial Com- 
mittee in accordance with the provisions of Article 
VII, Section 1 of these By-Laws. The names of 
nominees for each office shail be listed alphabeti- 
cally on the ballot. 

B. The nominations by the Nominating Com- 
mittee must be transmitted to the Secretary at 
least two months before the annual meeting at 
which they are to be considered. 

C. The Secretary shall prepare and send to 
every member, at least three weeks before the 
annual meeting, a printed ballot which shows the 
nominations of the Nominating Committee for 
the several offices and positions together with 
such other properly supported independent 
nominations for the Nominating Committee as 
may have been submitted by petition and received 
by him. 

D. Nominations for membership on _ the 
Nominating Committee may be made by any 
member of the Society in the form of a petition 
addressed to the Secretary and to be received by 
him at least two months before the annual meet- 
ing. Such petitions must be supported by the 
signatures of not less than twenty members of the 
Society either attached to the petition or to ac- 
companying documents. 

Section 3. Elections. A. The members of the 
Society shall individually vote on the printed 
ballots presented to them by the Secretary and 
shall return them in signed envelopes to the Secre- 
tary not later than the hour set for the opening of 
the first executive session of the Annual Meeting. 

B. At the time during the annual meeting that 
the election shall have been declared closed by 
the President, the Secretary shall present to the 
Tellers, appointed by the President to take charge 
of the election, all signed ballots received by him. 

C. All elective positions shall be filled by ballot 
according to a report presented by the Tellers 
at an executive session of the annual meeting. 

D. A plurality of the votes cast shall be nec- 
essary to elect, and in case of a tie vote the 
President shall cast the deciding ballot. 

E. Elected officers shall take office on July Ist 
following the annual meeting. 

Section 4. Filling of Vacancies. A. The 
Nominating Committee shall fill all vacancies in 
elective positions except such as may occur at 
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a meeting of the Society. Any vacancy which 
occurs at a meeting shall be filled temporarily by 
vote of the Council. 

B. The President of the Society shall fill all 
vacancies in appointive positions. 


ARTICLE VI. Financial 


Section 1. Dues. Annual assessments shall be 
determined by majority vote at the annual meet- 
ings, upon the recommendation of the Council. 
Members who have reached the age of 65 years, or 
who have become incapacitated, may request the 
consideration of the Council for exemption from 
payment of Society dues. 

Section 2. Expenditures. No expenditures from 
the general funds of the Society except those re- 
quired in the performance of the ordinary official 
duties shall be made except by vote of the Society 
or the Council or of its Finance Committee. Ex- 
penditures from any special funds which have 
accrued from taxation of the membership or other- 
wise shall require either the vote of the Council 
or of a Committee designated by the Council. 

Section 3. Privileges of Membership Begin with 
Payment of Dues. Newly elected members are 
eulitled to the privileges of membership only 
after payment of the dues following their election. 
Such dues shall be paid on or before July 1 of 
each year. 

Section 4. Penalty for Non-Payment of Dues. A 
member who has not paid dues within a period of 
one year after billing shall, upon being billed for 
the succeeding year, be notified of forfeiture of 
membership unless all indebtedness to the Society 
is met within 60 days. Reinstatement shall require 
the request of the delinquent member, approval 
by the Council, and liquidation of all in- 
debtedness. 

Section 5. Herter Fund. A. Use. The “Christian 
A. Herter Memorial Fund’’ shall be held and 
invested separately from the general funds of the 
Society, in accordance with the terms of the 
agreement dated May 16, 1911, executed by the 
Journal of Biological Chemistry and the donors of 
said fund. The income thereof shall be expended 
under the direction of the Editorial Board ex- 
clusively for the maintenance and support of the 
Journal of Biological Chemistry subject to the 
supervision and control of the Finance Committee 
of the Council in accordance with the Trust 
Agreement. 

B. Trust Agreement. The Council may from time 
to time make Agreement with a Trust Company 
which shall then serve as the depositary of the 
investments and income of the ‘Christian A. 
Herter Memorial Fund’’ hereinafter called the 
Herter Fund and of such other funds as the Society 
may from time to time commit to its charge. The 
Trust Company shall have and exercise the follow- 
ing powers and duties, viz., the custody and 
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safekeeping of securities and cash belonging to 
the Herter Fund and other funds and the collec. 
tion of income and other moneys due, with power 
to receipt for the same and to endorse for deposit 
all checks payable to the Society or the Treasurer, 
or to the Journal of Biological Chemistry for in- 
come or other moneys due to the Herter Fund or 
other funds; the investment or reinvestment of 
the capital of the Herter Fund or other funds, 
subject to the approval of the Council or the 
Chairman of the Finance Committee; the dis- 
bursement of principal under the direction of the 
Council and the disbursement of income of the 
Herter Fund under the direction of the Editorial 
Board of the Journal of Biological Chemistry with 
the approval of the Chairman of the Finance Com- 
mittee of the Council. The Trust Company shall 
keep books of account and render statements, 
annually or oftener upon the request of the 
Council or its Finance Committee, setting forth 
the condition of the Herter Fund or other funds 
and the receipts and disbursements since the date 
of the preceding statement. 

Section 6. Finance Committee. A. Membership. 
The Finance Committee shall consist of the Presi- 
dent of the Society, the Treasurer of the Society, 
the Managing Editor of the Journal of Biological 
Chemistry, and the Chairman of the Editorial 
Committee ex officiis together with one member 
of the Society to be appointed by the Council for 
a period of five years. The President shall desig- 
nate the Chairman annually from among its 
members. 

B. Duties. The Finance Committee shall meet 
at the time of the annual meeting of the Society 
or at the call of the Chairman or President and 
shall examine and verify the records of the Trust 
Company and all financial records concerning the 
manufacture and sale of the Journal of Biological 
Chemistry, these records having been duly audited 
by an independent public accountant. They shall 
at all times act as the agents of the Council with 
respect to the financial acts of the Trust Company 
as defined in Sub-section B of Section 5 and the 
financial acts of the Managing Editor of the 
Journal of Biological Chemistry. They shall rend«r 
an annual report to the Council. 


Articte VII. Journal of Biological Chemisti 


Section 1. Editorial Committee. The Editori: | 
Committee shall consist of nine members of thi» 
Society from different institutions who shall |» 
nominated by the Nominating Committee an | 
elected by the Society in the same manner as th >? 
officers. The term of office shall be six years an | 
members shall not be eligible for re-election unt | 
after an interval of one year. Three membe: ; 
shall be elected each alternate year to succeed th : 
three members whose terms shall have expired. 

Section 2. Powers of Committee, The Editoris! 
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C:mmittee shall elect a Chairman from among 
it: own membership and the Chairman shall be 
el zible for re-election. The Committee shall have 
tl power to appoint the members of the Editorial 
B. ard from among the membership of the Society 
ai to determine their term of office. In making 
these appointments, the recommendations of the 
M.naging Editor of the Journal are to be taken 
in'o consideration with respect to the qualifica- 
tions of the appointees and to the needs of the 
Journal. The Commitee shall have the final 
authority in matters pertaining to the general 
policies of the Journal. 

Section 3. Editorial Board. The members of the 
Editorial Board shall be appointed by the Edi- 
torial Committee to assist the Managing Editor 
in the editorial conduct of the Journal. The ex- 
penditure of the income of the Herter Fund shall 
be under the direction of the Editorial Board, 
subject to the provisions of Article VI, Section 5, 
of these By-Laws. 

Section 4. Managing Editor. The Managing 
Editor shall be appointed by the Council in con- 
sultation with the Editorial Board and the Edi- 
torial Committee. He shall have direct 


responsibility and authority for both the active 
editorial conduct of the Journal and the manage- 
ment of its affairs, including contracts for publica- 
tion, approval of advertising, office administration 


and related activities. The Managing Editor shall 
report annually to the Chairman of the Editorial 
Committee in advance of the regular meeting, and 
through him to the Council, on the condition of 
the Journal. 


ArticLe VIII. Papers on Scientific Subjects 


Section 1. Presentation of Papers. The Council 
shall set specifications on the time allotment for 
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presentation of papers by members at meetings 
of the Society. Members shall have the privilege 
of introducing non-members for the purpose of 
presenting papers unless the privilege is revoked 
or limited by the Council. 

Section 2. Number of Papers. The Council shall, 
from time to time, set the rules on the number of 
papers which may be presented by a member, as 
necessitated by changing circumstances but with 
regard to equality of privilege for the members. 


ArtTIcLE IX. Corporate Seal 


Section 1. The corporate seal of the corporation 
shall be a circle surrounded by the words, ‘‘AMERI- 
caAN Society or Bro.tocicat Cuemists,’’ and in- 
cluding the word, ‘“‘INCoRPORATED.”’ 


ARTICLE X. Amendments 


Section 1. Manner of Presentation. Proposed 
amendments to the By-Laws must be sent to the 
Secretary at least three months before the date of 
the meeting at which they are to be considered and 
must be endorsed in writing by at least three 
members. 

Section 2. Notice of Intended Amendments. The 
Secretary shall notify each member of proposed 
amendments at least three weeks before the meet- 
ing at which they are to be considered. 

Section 3. Adoption of Amendments. Amend- 
ments to the By-Laws shall be voted upon by 
written ballot. After discussion at the first execu- 
tive session, the Council shall instruct the Secre- 
tary whether to conduct the balloting at an execu- 
tive session of the Society or by mail. Affirmative 
votes from three-fifths of the members voting shall 
be required for the adoption of an amendment. 
Amendments shall become effective July 1 follow- 
ing their adoption. 
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CONSTITUTION 


ArTIcLE I. Name 


The name of this organization shall be tie 
“AMERICAN SOCIETY FOR PHARMACOLOGY AND E*:- 
PERIMENTAL THERAPEUTICS, INCORPORATED.”’ 


ARTICLE II. Objects 


The purpose of this Society shall be to promo'e 
these branches of science and to facilitate person il 
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ij tercourse between investigators who are actively 
engaged in research in these fields. 


ArticLte III. Membership 


Section 1. Any person who has conducted and 
published a meritorious investigation in pharma- 
cology or experimental therapeutics, and who is an 
active investigator in one of these fields, shall be 
eligible to membership, subject to the conditions 
of the other sections of Article III. 

Section 2. A. Candidates for membership to this 
Society shall be proposed by two members who are 
not members of the Council. The names so pro- 
posed shall be sent to the Secretary at least three 
months prior to the Annual Meeting. 

B. The Membership Committee shall investi- 
gate the qualifications of the candidates and report 
to the Council. 

C. Candidates reported upon by the Member- 
ship Committee to the Council may be recom- 
mended for admission by the Council only pro- 
vided they have been approved by four-fifths of 
the combined membership of the Membership 
Committee and the Council. 

D. The names of the candidates recommended 
for admission by the Council shall be posted by 
the Secretary not later than the day preceding the 
election for members. 

E. The election of members shall be by indi- 
vidual ballot; one opposing vote in every eight 
cast shall be sufficient to exclude a candidate from 
membership. 

Section 3. Forfeiture of Membership. 

A. Any member whose assessment is three years 
in arrears shall cease to be a member of the Soci- 
ety, unless he shall be reinstated by a special vote 
of the Council; and it shall be the duty of the 
Treasurer to inform the Secretary that he may 
notify the said delinquent of his right to appeal to 
the Council. 

B. If the Council shall decide that it is for the 
best interests of the Society that a member be 
expelled, the member shall be notified and given 
an opportunity of a hearing before the Council. 
Upon the recommendation of the Council the 
member then may be expelled by a three-fourths 
vote of those present at a regular meeting of the 
Society. 

Section 4. Honorary Members. 

A. Distinguished men of science who have con- 
tributed to the advance of pharmacology or ex- 
perimental therapeutics shall be eligible for elec- 
tion as honorary members of the Society. 

B. Nominations for honorary members shall 
take the same course as nominations for ordinary 
members (Art. III, Sec. 2); but their election shall 
require the unanimous vote of the members pres- 
ent at the election. 

C. Honorary members shall pay no membership 
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fee. They shall have the right to attend all meet- 
ings of the Society, and to take part in its discus- 
sions, but they shall have no vote. 

D. The conditions for continuation of member- 
ship shall be the same for honorary as for ordinary 
members (Art. III, Sec. 3), except that forfeiture 
for arrears of fees does not apply to honorary 
members. 


ArticLe IV. Officers and Elections 


Section 1. Officers and Committees. 

A. The management of the Society shall be 
vested in a Council of eight officers consisting of 
a President, President-Elect, Past President, 
Secretary, Treasurer of the Society, and three 
Councilors-at-Large. 

B. The President-Elect, Secretary, Treasurer 
and one Councilor-at-Large shall be elected at 
each annual meeting and shall assume their re- 
spective duties on July 1 following their election. 
The Secretary and Treasurer may succeed them- 
selves. The President-Elect shall become 
President after serving one year as President- 
Elect or in case of death or resignation of the 
President. No person who has served as President 
is eligible for re-election as President-Elect. 

C. The three Councilors-at-Large shall serve 
for a period of three vears, and shall not be eligible 
for immediate re-election. 

D. There shall be a Membership Committee, 
consisting of three members. No two members 
shall be from the same institution. The election 
of the Membership Committee shall be held an- 
nually at the time when the election of officers 
occurs. At the first meeting of the Society under 
this constitution, one member shall be elected to 
serve on the Committee for three years, one for 
two years, and one for one year; and subsequently 
one member shall be elected each year to serve for 
a period of three years. 

E. There shall be a Nominating Committee of 
five members. No two members shall be from the 
same institution. Members of the Nominating 
Committee shall serve for one year. They are 
eligible for re-election, but shall not hold member- 
ship in the Committee for more than two consecu- 
tive years. 

F. No person may hold dual membership on 
the Council, Membership or Nominating Com- 
mittees. 

G. Members of the Nominating Committee are 
not eligible to nomination for other office. 

Section 2. Nomination of Officials and Com- 
mitteemen. 

A. The Nominating Committee shall make at 
least one nomination for each office and for the 
position on the Membership Committee to be filled 
by vote of the members. The nominations so made 
shall be transmitted to the Secretary and by him 
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in turn to the members, at least one month before 
the annual meeting. 

B. Nominations for membership on the Nomi- 
nating Committee shall be made by individual 
members at the time of the annual election. The 
five nominees who receive the highest numbers of 
votes shall be declared elected. The Nominating 
Committee shall select its own Chairman who 
shall serve as Secretary to the Committee. 

Section 3. Election of Officials and Committeemen. 

A. At the opening of the first executive session 
of the annual meeting the Secretary shall give to 
each member present a printed ballot showing the 
nominations of the Nominating Committee. After 
accepting additional nominations from individual 
members present a complete list of nominees shall 
be posted. A preliminary vote shall then be taken 
and the tellers, appointed by the President to 
conduct the election, shall post immediately a 
final list showing the two nominees for each office 
receiving the highest number of votes. At the close 
of the first session, a final vote shall be taken. A 
majority of votes cast shall be necessary to a 
choice. 

B. Such vacancies as may occur in the offices 
and in the various committees in the interval 
between annual meetings shall be filled by a ma- 
jority vote of the Council. 


ARTICLE V. Meetings 


Section 1. The annual meeting of the Society 
shall be held at a time and place determined by 
the Council in consultation with the Executive 
Committee of the Federation of American So- 
cieties for Experimental Biology. 

Section 2. Special meetings may be held at 
such times and places as the Council may 
determine. 

Section 3. At least four weeks before the annual 
meeting the Secretary shall send to each member 
a notice of the time and place of such meeting and 
shall make such announcements as the Council 
may direct. 


ArtTIcLE VI. Financial 


Section 1. The annual assessment shall be de- 
termined by majority vote at the annual Spring 
meeting, upon the recommendation of the Council, 
and shall be due at the close of each such meeting. 

Section 2. Beyond the ordinary expenditures 
required by the routine business of the Society 
no money shall be disbursed save by the authority 
of the Council or Society. 

Section 3. The treasurer shall make an annual 
report to the Society. 

Section 4. All publication funds shall be kept 
in a separate account, subject to the control of 
the Board of Publications Trustees except that 
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none of these funds may be diverted from tke 
support of publications of the Society except by 
consent of the Council or the Society. A financial 
report shall be made by the Board at. each 
annual meeting. | 


ArTIcLE VII. Quorum 


Ten members shall constitute a quorum for the 


transaction of business. 
Artic.e VIII. By-Laws 


By-Laws shall be adopted, altered or repealed 
at any meeting by two-thirds vote of the ballots 
cast. 


ARTICLE IX. Amendments 


Section 1. Intended amendments to the Con- 
stitution shall be sent to the Secretary at least 
one month before the date of the meeting at which 
they are to be considered, and must be indorsed 
in writing by at least three members. 

Section 2. The Secretary shall give all members 
due notice of proposed amendments. 

Section 3. A four-fifths vote of the members 
present shall be required for the adoption of an 
amendment. 


ARTICLE X. Official Publications 


Section 1. The President of the Society shall 
appoint, in consultation with the Council, and 
subject to the approval of the Society, three mem- 
bers of the Society to serve as members of a Board 
of Publications Trustees; these members shall 
elect a Managing Editor for each of the official 
journals of the Society, and each Managing Editor, 
during the term of his service, shall act as an 
additional voting member of the Board of Publica- 
tions Trustees and shall participate in all the 
activities of the Board except that of election of 
managing editors of the journals of the Society 

Section 2. The members of the Board of Publi- 
cations Trustees, hereinafter termed ‘The 
Board,’’ shall each serve for a term of three years, 
shall be subject to reappointment, and may hold 
office concurrently in the Society. At the first 
appointment, however, one member shall be ap 
pointed for three years, one member for two years 
and one member for one year, in order that in th 
future, appointments may be made annually in 
rotation. The Board shall meet at least once an- 
nually (a quorum shall consist of three members 
and shall report directly to the Society. 

Srction 3. The special functions of The Boar« 
shall be to consider and to investigate thoroughl:’ 
all matters pertaining to the fiscal and editorial 
policies of the journals which may come to th> 
Society or to its Council, to the Managing Editors, 
and to the members of The Board. The Boar! 
shall (1) administer the finances of the journals, 
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(2) establish the publication policies of the 
journals, and (3) elect a Managing Editor for 
eich of the journals of the Society (as described 
in Sec. 1). 

Section 4. The Managing Editor of each journal 
siall nominate to The Board, members of the 
Society acceptable to him as Associate Editors. 
In the event that the Society should develop an 
International Journal, foreign Associate Editors 
who are not members of the Society are eligible 
for nomination and appointment to the Editorial 
Board of said Journal. From those nominated, 
The Board shall elect, for each journal, Associate 
Editors in such number as they shall consider 
adequate to fulfill the duties of that Editorial 
Board. The Managing Editor and each Associate 
Editor shall serve for three years, subject to 
reappointment, and may hold office concurrently 
in the Society. In the choice of The Boards of 
Editors, The Board is charged with the responsi- 
bility of obtaining editors with expert knowledge 
in the several fields of pharmacological research 
and with evidenced ability for critical and gram- 
matical expression. 

Section 5. The Boards of Editors of the journals 
shall meet on call of the respective Managing 
Editor, if possible just prior to or during the 
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regular meetings of the Society, and may make 
recommendations to The Board concerning the 
improvement of the publication policies of the 
journals. 


BY-LAWS 


1. Papers to be read shall be submitted by the 
members of the Society to the Secretary, who, with 
the President, shall be empowered to arrange the 
program. No person may orally present more than 
one paper. In case of joint authorship, the name 
of the individual who will orally present the paper 
shall stand first. Papers not read shall appear on 
the program as read by title. 

2. An abstract of a paper to be read before the 
Society shall be sent to the Secretary with the 
title. As early as possible after each meeting, the 
Secretary shall edit and publish the Proceedings 
of the Society together with abstracts in a publica- 
tion authorized by the Society. 

3. All applications for membership shall be 
accompanied by a copy of as many reprints as 
possible of the published work of the applicant. 

4. Any member who has been an active member 
for thirty years, or who has retired for disability 
or age, may upon notification to the Treasurer be 
relieved from payment of dues. 
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OFFICERS, 1954-1955 


President—RussELL L. Hotman, Louisiana 
State University School of Medicine, New Or- 
leans. 

Vice-President—Haro.p L. Stewart, National 
Cancer Institute, Bethesda, Md. 

Secretary-Treasurer—Cyrus C. Erickson, Uni- 
versity of Tennessee College of Medicine, Memphis. 

Past-President—D. Murray ANGEVINE, Uni- 
versity of Wisconsin Medical School, Madison. 

Councilors—Russe__ L. Hotman, Haroup L. 
Srewart, Crrus C. Erickson, F. W. Hartman, 
Emory D. WARNER. 


SPECIAL COMMITTEES 


Meritorious Award or Honors Committee—Joun 
G. Kipp, Chairman; Frank W. Hartman, WIL- 
LIAM H. CARNES. 

Publications Committee—Cyrus C. Erickson, 
Chairman; Ropert W. Wisster, Haroup L. 
STEWART. 


REPRESENTATIVES TO OTHER 
ORGANIZATIONS 


Division of Medical Sciences, National Research 
Council—RussEL.L L. HotMan. 

American Association for the Advancement of 
Science—JaMES F. RINEHART, CHARLES C. 
RANDALL. 

Eli Lilly Award Committee (jointly with the 
Society of American Bacteriologists)—For nomi- 
nations: SipNEY C. Mappen. For award: D. 
Murray ANGEVINE. 

Committee for Placement Service—RusskE.u L. 
HoLMAN. 

Commission for Biological Stains—D. Murray 
ANGEVINE. 


PAST OFFICERS 


Presidents—1914 R. M. Pearce. 1915 THEOBALD 
SmitH. 1916 Simon FLEXxNeER. 1917 Lupvia Hex- 
TOEN. 1918 H. Gipgon WELLs. 1919 W. G. Mac- 
Cauuum. 1920 W. H. Park. 1921 F. G. Novy. 1922 
H. T. Karsner. 1923 E. L. Opie. 1924 A. S. War- 
THIN. 1925 G. H. Wuipp.e. 1926 Wave H. Brown. 
1927 Davip Marine. 1928 E. B. KrumBuaar. 1929 
W. F. Perersen. 1930 F. L. Gates. 1931 S. R. 
Haytuorn. 1932 Peyton Rovs. 1933 C. V. 
WELLER. 1934S. B. Woipacu. 1935 Oskar Kotz. 
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1936 A. R. Docuez. 1937 C. P. MILER. 1938 
Morton McCurtcueon. 1939 E. W. GoopPastTuRE. 
1940 SHreLps WARREN. 1941 J. L. Botuman. 1942- 
1945 BaLpuINn Luck&. 1946 P. R. Cannon. 1947 D. 
H. Sprunt. 1948 H. P. Smitu. 1949 J. G. Kipp. 
1950 J. F. RinewArT. 1951 Frrepa 8S. Rosscuerr- 
Rossins. 1952 8S. C. MappEn. 1953 D. Murray 
ANGEVINE. 

Vice-Presidents—1914 J. S. ANDERSON. 1915 G. 
H. Wurpp.e. 1916-1917 Leo Logs. 1918 W. G. Mac- 
Catium. 1919 W. H. Park. 1920 F. G. Novy. 1921 
H. T. Karsner. 1922 E. L. Opie. 1933 A. S. War- 
THIN. 1924G. H. Wurpp.e. 1925 W. H. Brown. 1926 
Davip Marine. 1927 E. B. KrumBuaar. 1928 W. F. 
PETERSEN. 1929 F. L. Gates. 1930 S. R. Hay- 
THORN. 1931 Peyton Rous. 1932 C. V. WELLER. 
1933 S. B. WoLBacu. 1934 Oskar Kio7z. 1935 A. R. 
Docuez. 1936 C. P. MitueR. 19837 Morton Mc- 
CutcHEon. 1938 E. W. GooppasturE. 1939 SHIELDS 
WarRrREN. 1940 J. L. Botuman. 1941 Ba.pvuIn 
Luckk. 1942-1945 P. R. Cannon. 1946 D. H. 
Sprunt. 1947 H. P. Smiru. 1948 J.G. Kipp. 1949 
J. F. Rrnewart. 1950 F. 8. Rosscnert-Rossins. 
1951 S. C. MappEn. 1952 D. M. ANGEVINE. 1953 
Russett L. Houtman. 

Secretary-Treasurers—1914 G. H. Wuippxe. 1915- 
1916 Peyton Rovs. 1917-1920 H. T. Karsner. 
1921-1923 Wave H. Brown. 1924-1926 E. B. 
KRUMBHAAR. 1927-1929 C. V. WELLER. 1930-1933 
C. P. Mriuer. 1934-1936 SHieLps WaRREN. 1937- 
1939 P. R. Cannon. 1940-1945 H. P. Smrtn. 1946- 
1948 F. S. Ropscuert-Rossins. 1949-1950 Sipnry 
C. Mappen. 1951-1952 R. L. Houtman. 1953- 
Cyrus C. ERICKSON 


CONSTITUTION 
ARTICLE I. Name 


The Society shall be named “THe AMERICAN 
Society ror EXPERIMENTAL PATHOLOGY.”’ 


ArtTIcLE II. Object 


The object of this Society is to bring the produc- 
tive investigators in pathology, working essen- 
tially by experimental methods, in closer affilia- 
tion with the workers in the other fields of 
experimental medicine. 


Artic.e III. Time and Place of Meeting 


The Society shall meet at the same time and 
place as the Federation of American Societies for 
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i xperimental Biology, which comprises at present 
te American Physiological Society, the American 
S ciety of Biological Chemists, the American So- 
cety for Pharmacology and Experimental Thera- 
pouties, the American Society for Experimental 
Fathology, the American Institute of Nutrition 
aid the American Association of Immunologists. 


ARTICLE IV. Membership 


Section 1. Any American investigator who, 
through the use of experimental methods, has, 
within three years prior to his candidacy, con- 
tributed meritorious work in pathology, is eligible 
to membership. 

SEcTION 2. It shall be the policy of the Society to 
restrict its membership to as small numbers as is 
compatible with the maintenance of an active 
existence. 

Section 3. There shall be two classes of mem- 
bers: active and honorary members. 

Active members: .Candidates for active member- 
ship shall be nominated at or before an annual 
meeting by two members of the Society. The nomi- 
nators shall present to the Secretary in writing 
evidence of the candidate’s qualifications for 
membership. Nominations approved by the Coun- 
cil shall be presented to the Society for election 
at the next annual meeting following nomination. 
For election a favorable ballot by a majority of 
the members present is necessary. 

Honorary members: These may be elected from 
the active list or from the group of distinguished 
investigators at home or abroad who have con- 
tributed to the knowledge of pathology by experi- 
mental study. They shall be elected only by the 
unanimous vote of the members present at time 
of nomination. 

Section 4. Active members shall pay such 
annual dues as are determined upon, from year to 
year, by the Council. Honorary members shall 
pay no dues, are not eligible to office, and have 
no vote in the business affairs of the Society, but 
they shall have all the privileges of the active 
members in the scientific proceedings. 

Section 5. Upon failure of an active member to 
pay dues for two years, notice shall be given to 
the member by the Secretary. At the end of the 
third year, if dues are still unpaid, such failure 
constitutes forfeiture of membership. 

Section 6. A motion for expulsion of a member 
must be thoroughly investigated by the Council; 
at this investigation the accused shall be afforded 
a hearing or may be represented by a member. 
Expulsion can be accomplished only after a unani- 
mous vote by the Council in favor of expulsion, 
sustained by a four-fifths vote of the members 
present at the meeting. 
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ARTICLE V. Officers 


The management of the Society shall be vested 
in a Council of five members, consisting of a 
President, a Vice-President, a Secretary-Treas- 
urer, and two other members who shall be nomi- 
nated by the Council and elected by the Society. 
Officers are elected by a majority vote and remain 
in office until July 1 following the Federation 
Meeting. Vacancies shall be filled by the Council 
for the unexpired term. 

The President and Vice-President shall hold 
office for one year and are ineligible for re-election 
during the following year. The Secretary-Treas- 
urer is eligible for re-election. Councilors shall 
hold office for two years and are elected on alter- 
nate years. At the first election one Councilor shall 
be elected for a short term of one year. 


ARTICLE VI. Quorum 


Section 1. Three constitute a quorum of the 
Council. The Council decides by a majority vote. 

Section 2. A quorum of the Society for transac- 
tion of business shall be one-fourth of the total 
membership. In all questions brought before the 
Society a majority vote of those present shall 
decide, except as elsewhere provided for. 


ArticLtE VII. Annual Meeting 


Section 1. Papers shall be limited to ten min- 
utes. However, on motion and with unanimous 
consent, the time may be prolonged by a period 
not exceeding five minutes. The Council may make 
provision for longer papers on suitable occasions. 

Section 2. The subjects of papers must be 
confined to experimental work in pathology. In 
doubtful cases a liberal interpretation by the 
President and Secretary may prevail. The Council 
may invite, however, presentations dealing with 
any subject which it considers of considerable 
interest to the Society. 


ArticLE VIII. Change of Constitution 


A motion concerning a change of the Constitu- 
tion must be presented to the Council in writing 
by three members, and must be communicated to 
the members by the Secretary at least four weeks 
before the annual meeting. At this meeting such a 
change may be established when accepted by a 
four-fifths vote of the members present. 


BY-LAWS 


1. There must be in each year at least one meet- 
ing of the Council, which shall take place not later 
than the evening before the annual meeting. 
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2. At the end of the first session of the annual 
meeting the Secretary shall read the report of the 
Council. This report shall include (1) names of 
persons recommended for membership, (2) nomi- 
nations for offices, (3) matters of general interest. 
The Secretary shall exhibit in a conspicuous place 
the names cf candidates for membership recom- 
mended by the Council, together with the evidence 
of the qualifications of the candidates. 

3. The election of officers and of new members, 
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changes in the Constitution, etc., shall be voted 
upon at the end of the first session. 

4. Changes in the By-Laws may be determined 
by a majority vote of those present. 

5. In the year that a new Secretary-Treasurer 
is elected the incoming Council Member elected 


that year, or another member of the Council, . 


shall become Assistant Secretary-Treasurer for 
the duration of the term of the Secretary-Treas- 
urer. 
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Founded April 11, 1983; Incorporated November 16, 1934 
Member of Federation 1940 





OFFICERS, 1954-1955 


President—GrorcGe R. Cowart, Yale Uni- 
versity, New Haven, Conn. 

Vice-President—W. HENRY SEBRELL, JR., Na- 
tional Institutes of Health, Bethesda, Md. 

Past-President—C. A. Etvensem, University of 
Wisconsin, Madison. 

Secretary—R. W. ENGEL, Virginia Polytechnic 
Institute, Blacksburg. 

Treasurer—O. L. Kune, Food and Drug Ad- 
ministration, Washington, D. C. 

Council—G. R. Cowart, W. H. SEBRELL, JR., 
C. A. E._vensem, R. W. Encez, O. L. Kune, 
Guapys A. Emerson (1954), H. D. Kruse (1955), 
J.M. Hunpwey (1956). 

Nominating Committee—WENDELL H. GRIFFITH, 
Paut L. Day, J. H. Rog, D. V. Frost, Icte Macy 
HoosB.eEr. 

Committee on Registry of Pathology of Nutritional 
Diseases—HERBERT Pouuack, Chairman; W. H. 
SEBRELL, Jr., E. L. SevrineuHaus, O. A. BEssEy. 
Consultants: P. B. CANNON, PauL KLEMPERER, 
W. Stantey Harrrort. Secretary: C. L. Prrant. 

Representatives on Committee on Biological Nom- 
enclature (joint with American Society of Biolog- 
ical Chemists)—C. G. Kine, E. M. Newson. 

Representative to the Division of Biology and 
Agriculture, to the Agricultural Research Institute 
and to the Food and Nutrition Board, National 
Research Council—R. N. Exits, L. A. MAYNARD 
(alternate). 

Representatives to American Association for the 
Advancement of Science Council—J. H. Rog, F. J. 
STARE. 


Editorial Board, Journal of Nutrition 


GeorGE R. Cowart, Editor (1959); ALEx 
Buiack (1955), Froyp S. Darr (1955), Harry G. 
Day (1955), James B. Auuison (1956), Cart A. 
BAUMANN (1956), L. C. Norris (1956), E. W. 
Crampton (1957), CHartes R. Grav (1957), 
Guapys A. Emerson (1957), Grace A. GOLDSMITH 
(1958), W. D. Satmon (1958), L. D. Wriaur (1958). 


PAST OFFICERS 


Presidents—1933 L. B. MENDEL. 1934-1935 J. R. 
Mourn. 1936 E. F. Du Bots. 1937 Mary S. Ross. 
1938 E. V. McCouuivum. 1939 H. C. SHerman. 1940 
T. M. Carpenter. 1941 A. G. Hogan. 1942 L. A. 
Maynarp. 1943 H. B. Lewis. 1944 Ictm G. Macy- 


Hooster. 1945 W. C. Rose. 1946 A. H. Smrru. 1947 
R. M. BetuxKe. 1948 E. M. Netson. 1949 C. G. 
Kine. 1950 W. H. Grirritu. 1951 C. M. McCay. 
1952 Pauu L. Day. 1953 C. A. ELVEHJEM. 

Vice-Presidents—1933 H. C. SHERMAN. 1934-1935 
E. F. DuBois. 1936 Mary S. Ross. 1937 E. V. 
McCo.uvum. 1938-1939.T. M. Carpenter. 1940 A. 
G. Hoaan. 1941 L. A. Maynarp. 1942 H. B. Lewis. 
1943 Icte G. Macy-Hoosuer. 1944 W. C. Ross. 
1945 A. H. Smrru. 1946 R. M. Betuxe. 1947 E. M. 
Ne son. 1948 C. G. Kina. 1949 W. H. Grirritu. 
1950 C. M. McCay. 1951 P. L. Day. 1952 C. A. 
ELVEHJEM. 1953 GEorGE R. CowGILL. 

Secretaries—1933 J. R. Muritn. 1934-1937 Icre 
G. Macy. 1938-1940 L. A. Maynarp. 1941-1944 A. 
H. Smiru. 1945-1947 H. E. Carter. 1948-1950 J. H. 
Roe. 1951-1953 J. M. OrTEN. 

Treasurers—1933 J. R. Muruin. 1934 W. M. 
Boortusy. 1935-1939 G. R. Cowaiiu. 1940-1943 W. 
H. SEBRELL, Jr. 1944-1946 E. M. Netson. 1947- 
1949 N. R. Extis. 1950-1952 N. B. GuEeRRAnr. 
1953- O. L. KLINE. 


CONSTITUTION 


1. The name of the proposed society is the 
‘(AMERICAN INSTITUTE OF NUTRITION.” 

2. The purposes of the society are to further the 
extension of the knowledge of nutrition and to 
facilitate personal contact between investigators 
in nutrition and closely related fields of interest. 

3. The management of the American Institute of 
Nutrition shall be vested in a council consisting 
of the President, Vice-President, Past President, 
Secretary, Treasurer and three additional mem- 
bers. 


BY-LAWS 


ARTICLE I. Membership 


Section 1. Eligibility for membership: Members. 
Qualified investigators who have independently 
conducted and published meritorious original in- 
vestigations in some phase of the chemistry or 
physiology of nutrition and who have shown a 
professional interest in nutrition for at least 5 
years shall be eligible for membership in the 
Society. 

Section 2. Nomination: Nominations for mem- 
bership shall be made and seconded by members 
of the Society on blanks furnished by the Secre- 
tary. Nominations shall be submitted to the Coun- 
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cil who shall determine eligibility and make 
recommendation to the Society at a regular meet- 
ing. 

Section 3. Election to membership: A. A nomi- 
nee for membership may be voted for by ballot at 
any meeting of the Society after the Council has 
reported its findings on his eligibility. B. A ma- 
jority of the ballots cast shall elect. 

Section 4. Forfeiture: If a majority of the 
Council after due notice to the member in question 
and opportunity for a hearing, shall decide that 
the interests of the Society require the expulsion 
of a member, the Secretary shall send a notice of 
this decision to each member at least two weeks 
before the next annual meeting. At this meeting 
the Secretary shall, on behalf of the Council, 
propose the expulsion; and if two-thirds of the 
members present vote for it, the member shall 
be expelled, his assessment for the current year 
shall be returned to him, and he shall cease to be 
a member of the Society. 


ArticLeE II. Meetings and Quorum 


Section 1. Annual: The annual meeting of the 
Society shall be held on the date fixed by the 
Certificate of Incorporation. 

Section 2. Special: A special meeting may be 
called at any time by the President, or in case of 
his absence or disability, by the Vice-President, 
and must be called at the request in writing of a 
majority of the Council or fifty members of the 
Society. Notice specifying the purpose of such 
meeting shall be mailed to each member at least 
ten days previous thereto. The Council shall select 
the places at which meetings shall be held. 

SEcTION 3. Quorum: Thirty members shall con- 
stitute a quorum at all meetings of the Society, 
but in the absence of a quorum any number shall 
shall be sufficient to adjourn to a fixed date. 


Artic.ez III. Officials 


Section 1. Officers: The officers shall be a 
President, and a Vice-President, who shall be 
elected annually, and a Secretary and Treasurer, 
each of whom shall be elected to serve for a term 
of three years. These officers shall be elected by 
the members of the Society. Their terms of office 
shall commence on July 1 of the year in which they 
are elected. 

Section 2. Council: The officers so elected, the 
Past President and three additional members, one 
of whom shall be elected at each annual meeting 
to serve a term of three years, shall constitute a 
Board of Trustees and shall be known as ‘The 
Council.’’ (When this provision is first put into 
effect one member shall be elected for 1 year, one 
for 2 years and the third for 3 years.) 

Section 3. Duties of Officers: The powers and 
duties of the officers elected by the Society shall 
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be such as usually devolve upon their respective 
positions. 


ArticLE IV. The Council 


Section 1. Powers: The general management of 
the Society during the intervals between meetings 
shall be vested in the Council, which shall regu- 
larly perform the ordinary duties of an executive 
committee and possess all the powers conferred 
upon the Board of Trustees of an educational 
institution chartered by the Education Depart- 
ment of the University of the State of New York. 
A permanent charter was issued to the American 
Institute of Nutrition under date of November 16, 
1934. 

Section 2. Reports: The Council shall report to 
the Society its findings on the eligibility of candi- 
dates for membership, and on all charges of a 
violation of these By-Laws. 


ArTICLE V. Nominating Committee 


Section 1. Membership: A. The Nominating 
Committee shall consist of five members appointed 
for the coming year by the retiring President. 
Members who have served on the Nominating 
Committee for two consecutive years shall be in- 
eligible for reappointment until after a lapse of 
one year. B. The President shall designate one 
member to be Chairman of the Nominating 
Committee. 

Section 2. Nomination of Officials: A. The 
Nominating Committee shall make at least one 
nomination for each of the four offices, for each of 
the additional positions on the Council to be filled 
by vote of the members and for each of the posi- 
tions on the Editorial Board to be vacated at the 
time of the annual meeting. Any member of the 
Institute may submit nominations to the Nomi- 
nating Committee for its consideration along 
with those nominations made by the members of 
the Nominating Committee. B. The nominations 
by the Nominating Committee shall be trans- 
mitted to the Secretary at least six weeks before 
the annual meeting at which they are to be con- 
sidered. C. The Secretary shall send to every mem- 
ber, at least two weeks before the annual meeting, 
a printed ballot containing the list of nominees 
and space for such additional names as the mem 
ber wishes to propose, and at the same time shal’ 
notify the members that they may vote by mail 
returning to the Secretary the marked ballot i 
the envelope provided, at such a time and plac« 
as the Secretary may designate, or the ballot ma) 
be delivered to the Secretary at the beginning o 
the business session at which the elections are tc 
take place. 

Section 3. Election of officials: A. At the begin 
ning of the business session the Secretary shal. 
present to the tellers, appointed by the President 
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the ballots submitted by the members and the 
Lallots shall be counted forthwith. B. A majority 
c{ votes cast shall be necessary to elect an official. 

Section 4. Filling of Vacancies: A. The Nomi- 
nating Committee shall fill all vacancies in elective 
positions except such as may occur at a meeting 
o' the Society. B. The President of the Society 
siall fill all vacancies in appointive positions. 


ArTICLE VI. Financial 


Section 1. Dues: The dues shall be the annual 
cost of subscription to The Journal of Nutrition 
for members plus an annual assessment which 
shall be determined by majority vote at the 
annual meetings, upon recommendation of the 
Council, and shall be due within a month after 
the annual meeting. A member on attaining the 
age of 65 may elect to be relieved from all financial 
obligations to the Institute including subscription 
to The Journal of Nutrition. 

Section 2. Expenditures: No expenditures from 
the general funds of the Society except those re- 
quired in the performance of the ordinary official 
duties shall be made except by vote of the Society 
or the Council. 

Section 3. Penalty for non-payment of dues: 
A. Members in arrears for dues for two consecutive 
years shall forfeit their membership. B. Delin- 
quent members may be reinstated by the Council 
provided all indebtedness to the Society is liqui- 
dated. 


Artic.e VII. The Journal of Nutrition 


Section 1. The American Institute of Nutrition 
designates The Journal of Nutrition as its official 
organ of publication. 

Section 2. In accordance with the expressed 
wish of the Wistar Institute of Anatomy and 
Biology, owner and publisher of The Journal of 
Nutrition, the American Institute of Nutrition 
shall nominate members of the Editorial Board 
for its official organ. A. The editorial management 
of The Journal of Nutrition shall be vested in an 
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Editorial Board consisting of an Editor and twelve 
Board Members. B. The Editor shall be chosen by 
the Editorial Board to serve a term of five years 
beginning July 1 of the year in which he is chosen, 
and shall be eligible for reélection. The Editor shall 
have the power to designate one of the Board 
Members to serve as his assistant, and such an 
appointee shall be called Associate Editor. C. 
Three members of the Institute shall be nominated 
by the Nominating Committee for membership 
on the Editorial Board each year to serve a term 
of four years, replacing three retiring members 
and taking office May 1 of the year in which they 
are elected. In the event of a vacancy in the mem- 
bership of the Editorial Board occurring through 
death or other reason, the Nominating Committee, 
for each such vacancy to be filled shall make an 
additional nomination. In this event the nominees 
elected who receive the greatest number of votes 
shall serve the longest term of vacancies to be 
filled. D. Retiring members of the Editorial Board 
shall not be eligible for renomination until one 
year after their retirement. 


ArticLte VIII. Papers on Scientific Subjects 


Section 1. The Secretary shall be authorized to 
arrange programs for the scientific sessions at the 
annual meetings. 


ARTICLE IX. Changes in Constitution and 
By-Laws 


Section 1. Proposed changes in the Constitu- 
tion and By-Laws must be sent in writing to the 
Secretary at least one month before the date of 
the meeting at which they are to be considered, 
and must be signed by at least three members. 
The Secretary shall send a printed copy of any 
proposed change to each member at least two 
weeks before the next meeting and shall notify 
all members that they may vote by proxy. 

Section 2. If at this meeting two-thirds of the 
votes cast shall favor the proposed change, it 
shall be made. 
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1951 Cotin M. MacLeop. 1952 Joun F. ENpmErs. 
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CONSTITUTION 
(As revised, 1949) 
ARTICLE I. Name 


This association shall be called THe AMERICAN 
ASSOCIATION OF IMMUNOLOGISTS. 


ARTICLE II. Object 


The purpose of the Association shall be to ad- 
vance knowledge of immunology and related disci- 
plines, and to facilitate interchange of ideas and 
information among investigators in the various 
fields. 

ArticLE III. Members 


Section 1. The Association shall consist of ac- 
tive members, members emeriti and honorary 
members. 

Section 2. Any qualified person engaged in the 
study of problems related to the purpose of the 
Association may apply for active membership. 
Candidates for active membership shall be nom- 
inated by two members of the Association on 
blanks furnished by the Secretary. Applications 
must be accompanied by letters of recommenda. 
tion of the sponsors, a curriculum vitae, and « 
list of reprints of publications. The Council shal 
determine eligibility and post a list of candidates 
at the annual meeting. The membership shall elect 
new members by majority vote. 

Section 3. Failure to pay dues for three succes 
sive years shall annul membership. The Counci 
may reinstate a member if an acceptable explana- 
tion is submitted and all indebtedness to the Asso- 
ciation is liquidated. Payment of such indebted- 
ness may be waived by unanimous vote of the 
Council if circumstances justify such action. 

Section 4. If a two-thirds majority of the Coun- 
cil decides that the best interests of the Associa- 


852 











Dec 


ion 
ary 
of t 
ible 
‘ore 
hir 
ent 
tl 
At 

of t 
two 
ber 
rent 
be 4 


for 

or ¢ 
mer 
priv 
liga 
the 


hon 
achi 
ciat 
foll 
offic 
ord 
hon 


™| 


by 

of — 
wh 
of I 


i 


be ¢ 


per! 
by 


TH 


the 
at 1 
to & 
Tre 
ter! 
sha 
met 

KR 
yea 
eve 
afte 

K 
nat 
not 
cial 
Cor 
of F 


Bie otis 


te 


\Ww 








December 1954 


ion require the expulsion of a member, the Secre- 
ary shall notify the affected member in writing 
f the charges. The Council shall allow a reason- 
ible time for the presentation of his defense be- 
‘ore acting. Upon recommendation of a two- 
hirds majority of the Council, the Secretary shall 
end a notice of the decision to each active member 
.t least six weeks before the next annual meeting. 
it this meeting the Secretary shall, on behalf 
of the Council, propose the expulsion; and on a 
two-thirds vote of the members present, the mem- 
ber shall be expelled, his assessment for the cur- 
rent year shall be returned, and he shall cease to 
be a member of the Association. 

Section 5. An active member of the Association 
for twenty years upon retirement because of age 
or disability, may elect to accept the status of 
member emeritus. As such he shall retain voting 
privileges but shall be relieved of all financial ob- 
ligations to the Association and shall not receive 
the Journal without payment. 

SEcTION 6. The Council may nominate for 
honorary membership persons of extraordinary 
achievement in the field of endeavor of this Asso- 
ciation. Election to honorary membership shall 
follow the same procedure as that for election for 
office in the Association, and the Secretary, on 
order of the Council, shall place nominations for 
honorary membership on the annual ballot. 


ArTIcLE IV. Officers 


Section 1. The Association shall be governed 
by a Council, which shall consist of the Officers 
of the Association and five Councilors, one of 
whom shall be the Editor-in-Chief of the Journal 
of Immunology. 

Section 2. The Officers of the Association shall 
be a President, a Vice President, a Secretary, and 
a Treasurer. The duties of the two latter may be 
performed ky one or two individuals as determined 
by vote of the Association. (See By-Law # 7.) 

Section 3. The President, the Vice President, 
the Secretary, and the Treasurer shall be elected 
at the regular annual meeting of the Association 
to serve for one year. Only the Secretary and the 
Treasurer are eligible to serve for successive 
terms in their respective offices. The term of office 
shall begin the day after the end of the annual 
meeting. 

Section 4. One Councilor shall be elected each 
year to serve for a term of four years. He may how- 
ever serve in any other elective office immediately 
after expiration of his term as Councilor. 

Section 5. The President shall appoint a Nomi- 
nating Committee of three (or more) members 
not currently serving on the Council of the Asso- 
ciation and shall designate the Chairman. The 
Committee shall submit nominations for the offices 
of President, Vice President, Secretary, Treasurer, 
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and Councilor. They may nominate the member 
currently serving as Vice President for the office of 
President, and the Councilor who is serving his 
fourth year for the office of Vice President. They 
shall submit the names of three members of the 
Association as candidates for the office of Coun- 
cilor for a four-year term. The Nominating Com- 
mittee shall confer at least three months before 
the annual meeting and shall transmit its nom- 
inations, over the signatures of the majority of 
the Committee, to the Secretary at least two 
months before the annual meeting. Other names 
may be added to the ballot upon petition of at 
least twenty-five members of the Association to 
the Secretary at least two months before the 
annual meeting. The Secretary. shall send to each 
member of the Association, at least six weeks be- 
fore the annual meeting, a ballot containing the 
list of all such nominees. 

Section 6. The members of the Association shall 
vote on the nominations by secret ballot by mail. 
All ballots must be in the hands of the Secretary 
one week before the annual meeting. At the time 
of the annual meeting the Secretary shall present 
all the valid sealed ballots received by him to the 
tellers appointed by the President. A plurality of 
votes shall be sufficient for election. 

Section 7. The Vice President shall substitute 
for the President when necessary. If both the Presi- 
dent and Vice President are unable to serve, the 
senior Councilor shall temporarily assume the 
duties of President. Should a vacancy occur in the 
office of Secretary or Treasurer, or Councilor, the 
Council by a majority vote shall appoint a’mem- 
ber to fill the unexpired term until the following 
election. In the event of a vacancy in the Council, 
the members shall in the following election choose 
two Councilors from among six nominees whose 
names shall be selected by the Nominating Com- 
mittee and included on the ballot as above. More- 
over, in this event the terms of the four Councilors 
shall be adjusted so as to provide an orderly pro- 
gression within the general sense of the Constitu- 
tion. 

ArTICLE V. Meetings 

Section 1. A regular meeting of the Association 
shall be held annually at such time and place as 
the Council shall determine. Regular meetings 
shall be open to all members of the Association. 
The members present at the annual meeting of 
the Association shall constitute a quorum. 

Section 2. A meeting of the Council shall be 
held prior to the annual business meeting of the 
Association. A quorum of the Council for this 
meeting shall be five. 

Section 3. In case of equal division of votes, 
the President shall cast the decisive ballot. 

Section 4. Minutes of the annual meeting of the 
Council and of the annual business meeting of the 
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Association shall be published in the form of a 
news-letter and be distributed only to members 
of the Association. The annual report of the Treas- 
urer shall be included in this news-letter. 


ArtTicLe VI. Business 


Section 1. The fiscal year of the Association 
shall begin March first. 

Section 2. Annual dues, upon recommendation 
of the Council, shall be determined by a majority 
vote at the annual meeting of the Association. 


ArticLe VII. Publication 


Section 1. The Journal of Immunology, which 
is the property and official organ of this Associa- 
tion, shall be administered for the Association by 
an Editorial Board. 

Section 2. An Editor-in-Chief shall be elected 
from the membership by a majority vote of the 
Council to serve for four years. His term of office 
shall be subject to renewal. He shall appoint with 
the consent of the Council an Editorial Board 
of four to six members to serve for four years. 
The Editor-in-Chief and the members of the Edi- 
torial Board shall be responsible for the editorial 
conduct of the Journal. 

Section 3. The Editor-in-Chief shall, with the 
consent of the Council, appoint from the active 
members Associate Editors as needed. These As- 
sociate Editors are to be chosen because of their 
ability in specialized fields. 

Section 4. The Editor-in-Chief shall make a 
report of his stewardship of the Journal at the 
annual meeting and in this report shall summarize 
the editorial situation and all matters dealing with 
finances. He shall submit to the Council state- 
ments relating to the number of manuscripts re- 
ceived, rejected, accepted, and published during 
the year; changes in editorial personnel of editors; 
a complete summary of circulation and of finances 
and of any other information which the Editorial 
Board may feel to be pertinent or which may be 
required by the Council. 


ArtTIcLE VIII. Amendments 


Section 1. Proposed changes in the Constitu- 
tion shall be submitted by at least five members 
in writing through the Secretary to the President. 
The President shall then appoint a committee of 
at least three members which shall communicate 
its recommendations to the President for consid- 
eration by the Council. The Council shall then ad- 
vise the Secretary to submit the recommendations 
of the committee to the membership of the Asso- 
ciation for approval with the annual ballot. A 
change in the Constitution shall require a two- 
thirds majority of the votes cast by the members 
at the annual meeting and shall require confirma- 
tion by a majority in a mail vote in which at least 
50% shall have participated. 

Section 2. As an alternative procedure a pro- 
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posed change in the Constitution may be sub- 
mitted directly to the Council by petition of one- 
tenth of the total active membership. Under this 
circumstance the Council is required to arrange 
for a vote by the members as heretofore described. 

Section 3. Proposed changes in By-Laws may 
be adopted by two-thirds vote of members present 
at the annual meeting. 


BY-LAWS 


1. The Past Presidents shall have the right of at- 
tending, without vote, the meetings of the Council. 

2. The President may appoint a Past President 
or a Past Councilor as pro tempore Councilor at 
any stated meeting of the Council at: which a 
quorum is not present. 

3. The Council may transact and vote by mail 
on such business as cannot be conveniently trans- 


‘acted at meetings. 


4. The Secretary shall arrange the program for 
the «scientific meetings, with the advice of the 
other officers of the Association. Any member in 
good standing shall have the right to submit a 
paper. The privilege of presentation may be ex- 
tended to non-members upon recommendation of 
active members. Papers intended for presentation 
at the meetings shall conform to the standards of 
the Journal of Immunology. In case of doubt, the 
Secretary shall have the right to submit papers to 
the scrutiny of three or more members of the 
Editorial Board of the Journal of Immunology 
whose decision shall be final. 

5. Each member who signifies his intention of 
reading a paper at any session may specify the 
length of time which its presentation shall re- 
quire. In the absence of any specification of time 
required not more than ten minutes shall be al- 
lotted for the reading of any one paper. The time 
allotted shall be printed on the official program, 
and the presiding officer shall have no authority 
to extend it unless a majority of the members 
present signify their wish to the contrary. 

6. If by force of circumstances it should be im- 
possible to hold the annual meeting, the election 
of Officers and Council may be carried out entirely 
by mail. 

7. The offices of Secretary and Treasurer arc 
combined and shall be held by one person. 

8. Official or invited addresses presented at the 
annual meeting shall be given immediate priorit» 
in publication, unless the Editor-in-Chief shal! 
be otherwise instructed by majority vote of the 
Council. 

9. Dues are payable on or before January 1s’ 
and subscriptions to the Journal will be lapsed i° 
not paid by this date. 

10. If the Editor-in-Chief is unable to attend the 
stated meeting of the Council, he may designat«: 
an alternate from the membership of the Editoria! 
Board. 
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ALPHABETICAL LIST OF MEMBERS OF THE SIX SOCIETIES 


(1) The American Physiological Society 


(2) American Society of Biological Chemists 

(3) The American Society for Pharmacology and Experimental Therapeutics 
(4) The American Society for Experimental Pathology 

(5) The American Institute of Nutrition 

(6) The American Association of Immunologists 


Vumber and year in parentheses following each name indicate Society affiliation and year of election 
H signifies honorary member; R signifies retired status 





Abbott, Lynn D., Jr., Ph.D. Med. College of 
Virginia, Richmond 19. Assoc. Prof. of Biochem- 
istry. (2, 1948) 

Abood, Leo G., Ph.D. Univ. of Illinois, College of 
Medicine, Dept. of Psychiatry, Chicago. Asst. 
Prof. of Biochemistry and Neurophysiology (1, 
1951) 

Abrams, Richard, Ph.D. Montefiore Hospital, 
Inst. of Research, 3459 Fifth Ave. at Darragh, 
Pittsburgh 13, Pa. Assoc. Dir. (2, 1953) 

Abramson, David I., M.D. Univ. of Illinois, Dept. 
of Medicine, Chicago 12. Clin. Asst. Prof.; 
Attending Physician, Hines Veterans Ho&pital. 
(1, 1987) 

Abramson, Harold A., M.D. Mt. Sinai Hospital, 
New York City. Chief, Allergy Clinic; Asst. 
Prof. of Physiology, Columbia Univ. College of 
Physicians and Surgeons. (1, 1930; 2, 1934) 

Abreu, Benedict E., Ph.D., M.D. Pitman-Moore 
Co., Indianapolis, Ind. Assoc. Research Dir. 
(3, 1941) 

Acheson, George H., M.D. Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. Prof. 
of Pharmacology. (1, 1942; 3, 1945) 

Ackermann, W. Wilbur, Ph.D. 116 N. State St., 
Ann Arbor, Mich. Assoc. Prof. of Epidemiology, 
Univ. of Mich. (2, 1952; 6, 1953) 

Adams, Elijah, M.D. Natl. Inst. of Arthritis and 
Metabolic Diseases, NIH, Bethesda 14, Md. 
Member, Sec. on Biochemical Pharmacology. 
(2, 1954) 

Adams, Georgian, M.A., D.Sc. U.S. Dept. of 
Agriculture, Washington 25, D. C. Sr. Exper. 
Station Admin. (5, 1946) 

Adams, John M., M.D., Ph.D. Univ. of California, 
405 Hilgard Ave., Los Angeles 24. Prof. of 
Pediatrics. (4, 1947)’ 

Adams, Mark, Ph.D. New York Univ. College of 
Medicine, 477 First Ave., New York City 16. 
Assoc. Prof. of Microbiology. (6, 1951) 

Adams, Mildred, Ph.D. Dept. of Agriculture, 
Bureau of Human Nutrition, Beltsville, Md. 
Head, Nutritional Biochemistry Sec. (2, 1934) 

Adams, R. Charles, C.M., M.D. Mayo Clinic, 


Rochester, Minn. Assoc. Prof. of Anesthesiology, 
Mayo Foundation; Consultant,.Mayo Clinic, Sec- 
tion on Anesthesia. (8, 1942) 

Adams, W. Lloyd, M.D., Ph.D. 900 First Natl. 
Bank Bldg., Lexington 6, Ky. Practicing Oph- 
thalmologist. (3, 1942) 

Adams, Wright R., M.D. Univ. of Chicago, Dept. 
of Medicine, Chicago 37, Ill. Assoc. Prof. of 
Medicine. (1, 1946) 

Addison, William H., M.D. Univ. of Pennsylvania, 
Philadelphia. Prof. Emeritus of Histology and 
Embryology. (IR, 1928) 

Ades, Harlow Whiting, Ph.D. Emory Univ., 
Atlanta, Ga. Prof. and Chairman, Dept. of Anat- 
omy. (1, 1953) 

Adler, Frank L., Ph.D. Public Health Research 
Inst. of City of New York, Foot of E. 15th St., 
New York City, 9. Research Assoc. (6, 1953) 

Adler, Harry F., Ph.D., M.D. 274 W. Ware Bivd., 
San Antonio, Tex. Dir. of Medicine, USAF 
School of Aviation Medicine. (1, 1943) 

Adler, Terrine K., Ph.D. Univ. of California Med. 
Center, San Francisco 22. Asst. Research Phar- 
macologist. (3, 1954) 

Adolph, Edward Frederick, Ph.D. Univ. of Roches- 
ter School of Medicine and Dentistry, Rochester, 
N. Y. Prof. of Physiology. (1, 1921) 

Adolph, William H., Ph.D. 1047 Whitney Ave., 
Hamden, Conn. (2R, 1946; 5, 1934) 

Adrian, E. D. Cambridge Univ., Dept. of Physi- 
ology, Cambridge, England. (1H, 1946) 

Ahiquist, Raymond P., Ph.D. Med. College of 
Georgia, Augusta. Prof. and Chairman of Dept. 
of Pharmacology. (1, 1952; 3, 1945) 

Ainslie, John D., M.D. U.S. Public Health Service 
Hospital, Fort Worth 1, Texas. Sr. Asst. Surgeon. 
(6, 1951) 

Ajazzi-Mancini, Mario, M.D. Univ. of Firenze, 
Dept. of Pharmacology, Viale G. B. Morgagni 
65, Firenze, Italy. Dir. of Pharmacology (3, 1951) 

Albanese, Anthony A., Ph.D. St. Luke’s Con- 
valescent Hospital, Nutritional Research Lab., 
King St., Greenwich, Conn. Chief of Nutritional 
Research. (2, 1944) 
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Albaum, Harry G., Ph.D. Brooklyn College, Bed- 
ford Ave. and Ave. H, Brooklyn, N. Y. Prof. 
of Biology. (2, 1947) 

Albert, A., Ph.D., M.D. Mayo Clinic, Roch- 
ester, Minn. Head, Endocrinology Lab. (1, 1947) 

Albritton, Errett C., M.D. George Washington 
Univ. Med. School, 1339 H St., N.W., Washing- 
ton, D. C. Fry Prof. of Physiology. (1, 1933) 

Alden, Roland H., Ph.D. Univ. of Tennessee, 
College of Medicine, Memphis 3. Prof. and 
Chief, Div. of Anatomy. (1, 1949) 

Alderton, Gordon, M.S. U.S. Dept of Agriculture, 
Western Regional Research: Lab., Albany 6, 
Calif. Chemist. (2, 1952) 

Alexander, Benjamin, M.D. Beth Israel Hospital, 
330 Brookline Ave., Boston, Mass. Assoc. Prof. 
of Medicine, Harvard Med. School. (2, 1951) 

Alexander, Robert S., Ph.D. Dept. of Physiology, 
Med. College of Georgia, Augusta. Assoc. Prof. 
(1, 1946) 

Alfin-Slater, Roslyn B., Ph.D. Univ. of Southern 
California, School of Medicine, Dept. of Bio- 
chemistry and Nutrition, Los Angeles 7. Asst. 
Prof .of Biochemistry. (2 , 1952) 

Alfredson, Bernard V., D.V.M., M.S. Michigan 
State College, Dept. of Physiology and Phar- 
macology, East Lansing. Prof. and Head of 
Dept. (1, 1951) 

Algire, Glenn H., M.D. Natl. Cancer Inst., 
Bethesda, Md. Sr. Surgeon, USPHS. (4, 1945) 

Allan, Frank N., M.D. Lahey Clinic, 605 Common- 
wealth Ave., Boston, Mass. Exec. Dir. of the 
Med. Dept. (4, 1930) 

Allen, Charles Robert, Ph.D., M.D. Univ. of 
Texas School of Medicine, Galveston. Prof. 
and Chairman, Dept. of Anesthesiology. (1, 1943) 

Allen, Frank W., Ph.D. Univ. of California, 1557 
Life Science Building, Berkeley. Prof. of Phys- 
iological Chemistry. (2, 1947) 

Allen, Frederick M., M.D. 1031 Fifth Ave., New 
York City. (IR, 1924; 4, prior to 1920) 

Allen, J. Garrott, M.D. Univ. of Chicago, Univ. 
Clinies, Chicago, Ill. Instr. in Surgery. (1, 
1943) 

Allen, Lane, Ph.D., M.D. Med. College of Georgia, 
Univ. Place, Augusta. Assoc. Prof. of Anatomy. 
(1, 1939) 

Allen, Shannon C., Ph.D. Elgin State Hospital, 
750 S. State St., Elgin, Ill. (1, 1945) 

Allen, Thomas H., Ph.D. Columbia Univ. College 
of Physicians and Surgeons, Dept. of Physiol- 
ogy, 630 W. 168th St., New York City 32. Assoc. 
Prof. (1, 1947) 

Allen, Willard M., M.D. Washington Univ. School 
of Medicine, 630 S. Kingshighway, St. Louis, 
Mo. Prof. of Obstetrics and Gynecology. (1, 1934) 

Alles, Gordon A., Ph.D. 770 8. Arroyo Parkway, 

Pasadena, Calif. Lecturerin Pharmacology, Univ. 
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of California Med. School, and Research Assoc. in 
Biology, California Inst. of Technology. (1, 1932; 
3, 1941) 

Alling, Eric L., M.D. Univ. of Rochester Schoo! of 
Medicine and Dentistry, Rochester 20, N. Y. 
Assoc. in Medicine; Assoc. in Radiology. (4, 1947) 

Allison, James B., Ph.D. Rutgers Univ., New 
Brunswick, N. J. Prof. of Physiology and Bio- 
chemistry; Dir. of Bureau of Biological Research. 
(2, 1946; 5, 1949) 

Almquist, Herman J., Ph.D., D.Sc. The Grange 
Co., Modesto, Calif. Dir. of Research and Vice- 
Pres. (2, 1937; 5, 1937) 

Altland, Paul D., Ph.D. Natl. Insts. of Health, 
Bethesda, Md. Physiologist. (1, 1950) 

Altschul, Aaron M., Ph.D. Southern Regional 
Research Lab., USDA, 2100 R. E. Lee Blvd., 
New Orleans, 19, La. Head, Oilseed Div. (2, 1949) 

Alvarez, Walter C., M.D. 700 N. Michigan Ave., 
Chicago 11, Ill. (1R, 1917; 3R, 1921) 

Alving, Alf Sven, M.D. Billings Hospital, Univ. 
of Chicago, 950 E. 59th St., Chicago, Ill. Assoc. 
Prof. of Medicine. (1, 1939) 

Amassian, Vahe Eugene, M.B., B.Ch. Univ. of 
Washington School of Medicine, Seattle 5. Asst. 
Prof. of Physiology and Biophysics. (1, 1953) 

Amberg, Samuel, M.D. Mayo Clinic, Rochester, 
Minn. Assoc. Prof. Emeritus of Pediatrics, Mayo 
Foundation. (1R, 1903; 2R, 1906; 3R, 1909) 

Amberson, William R., Ph.D. Univ. of Maryland 
School of Medicine, Baltimore. Prof. of Physi- 
ology. (1, 1924) 

Ambrose, Anthony M., Ph.D. Western Regional 
Research Lab., U.S.D.A. Bureau of Agricultural 
and Industrial Chemistry, 800 Buchanan S&t., 
Albany, Calif. Sr. Pharmacologist. (3, 1937) 

Ambrus, Clara M., M.D. Philadelphia College of 
Pharmacy and Science, 43rd St. and Woodland 
Ave., Philadelphia 4, Pa. Assoc. Prof. of Pharma- 
cology. (8, 1953) 

Ambrus, Julian L., M.D. Philadelphia College of 
Pharmacy and Science, 43rd St. and Woodland 
Ave., Philadelphia 4, Pa. Prof. of Pharmacology. 
(3, 1953) 

Ames, Stanley R., Ph.D. Distillation Products 
Ind., Div. of Eastman Kodak Co., Rochester 3, 
N. Y. Sr. Research Chemist. (2, 1948) 

Amoss, Harold L., M.D., D.P.H., Sc.D. 68 Deer- 
field Drive, Greenwich, Conn. (4, 1922; 6, 1917) 

Anchel, Marjorie, Ph.D. New York Botanical 
Garden, Bronx Park, New York City 58 (For 1- 
ham P.O.). Research Assoc. (2, 1951) 

Andersch, Marie A., Ph.D. Univ. Hospital, Bali‘i- 
more, Md. Asst. Dir. of Lab. (2, 1940) 

Andersen, Dorothy H., M.D. Babies Hospit:|, 
Broadway and 167th St., New York City. As:t. 
Prof. of Pathology, Columbia Univ. (4, 1935) 

Anderson, Carl E., Ph.D. Univ. of North Carolina, 
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school of Medicine, Dept. of Biological Chem- 
stry, Chapel Hill. Assoc. Prof. of Biochemis- 
-y. (2, 1950) 

Anderson, Evelyn, M.D. Ph.D. Natl. Insts. of 
ifealth, Bethesda 14, Md. Chief, Section of En- 
_ ocrinology. (1, 1934) 

Anderson, Hamilton H., M.D. Univ. of California 
chool of Medicine, Dept. of Pharmacology & 
‘ixperimental Therapeutics, San Francisco 22. 
Prof. and Chairman. (3, 1931) 

Anderson, Joseph T., Ph.D. Univ. of Minnesota, 
Lab. of Physiological Hygiene, Minneapolis 14. 
Assoc. Prof. (5, 1952) 

Anderson, Laurens, Ph.D. Univ. of Wisconsin, 
Dept. of Biochemistry, Madison 6. Asst. Prof. 
of Biochemistry. (2, 1953) 

Anderson, Norman G., Ph.D. Biology Div., Oak 
Ridge Natl. Lab., Oak Ridge, Tenn. Biologist. 
(1, 1954) 


Anderson, Oscar Daniel, Ph.D. Adelphi College, ° 


Dept. of Psychology, Garden City, N. Y. (1, 
1939) 

Anderson, Robert C., B.S. Lilly Research Labs., 
Eli Lilly & Company, Indianapolis 6, Ind. Head, 
Dept. of Toxicology. (8, 1954) 

Anderson, Rubert S., Ph.D. Chemical Corps Med. 
Labs., Army Chemical Center, Md. (1, 1948) 

Anderson, Rudolph J., Ph.D. Sterling Lab., Yale 
Univ., New Haven, Conn. Prof. of Chemistry. 
(2, 1915) 

Anderson, W. A. D., M.D. Univ. of Miami School 
of Medicine, Coral Gables 34, Fla. Prof. of Path- 
ology. (4, 1941) 

Anderson, William E., M.A. Eastern State Farm- 
ers’ Exchange, Westbrook Farm, Rockville, 
Conn. Biochemist. (2R, 1931; 5, 1933) 

Andervont, H. B., D.Sc. Natl. Cancer Inst., Be- 
thesda, Md. Chief, Lab. of Biology. (4,1939) 

Andrews, James C., Ph.D. School of Medicine, 
Univ. of North Carolina, Chapel Hill. Head of 
Dept. and Prof. of Biological Chemistry and Nu- 
trition. (2, 1925) 

Andrus, E. Cowles, M.D. Johns Hopkins Hospital, 
Baltimore 5, Md. Asst. Visiting Physician; 
Assoc. Prof. of Medicine, Johns Hopkins Univ. 
(1, 1925) 

Anfinsen, Christian B., Jr., Ph.D. Natl. Heart 
Inst., Bethesda 14, Md. Chief, Section of Cellular 
Physiology. (2, 1946) 

Angerer, Clifford, Ph.D. Ohio State Univ., Co- 
lumbus. Assoc. Prof. ef Physiology. (1, 1943) 

Angevine, D. Murray, M.D. Univ. of Wisconsin 
Med. School, Madison. Prof. of Pathology. (4, 
1940) 

Anker, H. S., M.D., Ph.D. Univ. of Chicago, Dept. 
of Biochemistry, 947 E. 58th St., Chicago 37, 
Ill. Research Assoc. and Assoc. Prof. (2, 1949) 

Annegers, John H., Ph.D., M.D. Northwestern 
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Univ. Med. School, Dept. of Physiology, 313 E. 
Chicago Ave., Chicago 11, Ill. Assoc. Prof. of 
Physiology. (1, 1949) 

Ansbacher, Stefan, Sc.D. Jocinah Farms, R.R. 1., 
Marion, Ind. Scientific and Med. Consultant. (2, 
1939) 

Anslow, W. Parker, Jr., Ph.D. Univ. of Virginia, 
Dept. of Medicine, Physiological Labs., Char- 
lottesville. Prof. and Chairman of Dept. of 
Physiology. (2, 1948) 

Anson, Mortimer L., Ph.D. Lever Bros. Research 
Center, Edgewater, N. J. Asst. Research Dir. (2, 
1937) 

Antopol, William, M.D. Beth Israel Hospital, 
10 Livingstone Pl., New York City 3. Dir., Re- 
search, Joseph H. Levy Fndn. (4, 1953) 

Apperly, Frank L., D.Sc., M.D. Med. Col- 
lege of Virginia, Richmond. Prof. of Pathology. 
(4, 1936) 

Aptekman, Paul Myron, Ph.D. The Wistar Inst., 
36th and Woodland Ave., Philadelphia 4, Pa. 
Curator of the Museum; Fellow in Chemistry. (6, 
1953) 

Archibald, Reginald M., Ph.D., M.D. Rockefeller 
Inst. Hospital, 66th St. and York Ave., New 
York City 21. Member, Rockefeller Inst. for Med. 
Research. (2, 1947) 

Arkin, Aaron, M.D., Ph.D. Suite 2006, 25 E. Wash- 
ington St., Chicago, Ill. Rush Prof. of Medicine, 
Univ. of Illinois; Prof. and Chairman of Dept. of 
Medicine, Cook County Grad. School. (1, 1914; 
3, 1919) 

Armstrong, Marvin D., Ph.D. Univ. of Utah School 
of Medicine, Salt Lake City 1. Assoc. Research 
Prof., Dept. of Biochemistry. (2, 1951) 

Armstrong, Philip B., M.D. State Univ. of N. Y. 
College of Medicine, Syracuse 10, N.Y. Prof. of 
Anatomy. (1, 1945) 

Armstrong, W. D., M.D., Ph.D. Univ. of Minne- 
sota, Med. School, 227 Millard Hall, Minneap- 
olis 14. Prof. and Head of Physiological Chemis- 
try. (2, 1938) 

Arnold, Aaron, Ph.D. Sterling-Winthrop Research 
Inst., Rensselaer, N. Y. Head of Nutritional Re- 
search Lab. (5, 1947) 

Arnold, Lloyd, A.M., M.D. 1538 E. 57th St., Chi- 
cago, Ill. (4, 1930; 6, 1925) 

Arnow, L. Earle, Ph.D., M.D. Sharp & Dohme, 
Div. of Merck & Co., Inc., West Point, Pa. Vice 
Pres. in Charge of Research. (2, 1940) 

Aronoff, S., Ph.D. Iowa State College, Botany 
Hall, Ames. Assoc. Prof. (2, 1954) 

Aronson, Joseph D., M.D. The Henry Phipps 
Inst., Univ. of Pennsylvania, Philadelphia. 
Prof. of Bacteriology (4, 1927; 6, 1925) 

Artom, Camillo, M.D., Ph.D. Wake Forest College, 
Bowman Gray School of Medicine, Winston- 
Salem, N. C. Prof. of Biochemistry. (2, 1944) 
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Ascham, Leah, Ph.D. Kansas State College, Man- 
hattan. Prof. in School of Home Economics. (5, 
1935) 

Asenjo, Conrado F., Ph.D. Univ. of Puerto Rico, 
School of Tropical Medicine, San Juan 22. Prof. 
and Head, Dept. of Biochemistry and Nutrition. 
(2, 1944; 5, 1951) 

Ashby, Winifred M., Ph.D. 305 10th St., N.E., 
Washington, D. C. (6, 1923) 

Ashman, Richard, Ph.D. 5902 Marshall Foch St., 
New Orleans, La. Prof. of Physiology, Louisiana 
State Univ. (1R, 1925) 

Astwood, Edwin Bennett, M.D., Ph.D. New Eng- 
land Center Hospital, Boston 11, Mass. (1, 1939) 

Atkin, Lawrence, Ph.D. The Fleischmann Labs., 
Standard Brands, Inc., Betts Ave., Stamford, 
Conn. Asst. Dir. of Research. (2, 1946; 5, 1946) 

Aub, Joseph C., M.D. Massachusetts General 
Hospital, Fruit St., Boston 14. Prof. of Re- 


search Medicine, Harvard Med. School. (1, 1919; - 


5, 1933) 

Auerbach, Stewart H. Thayer Veterans Adminis- 
tration Hospital, Nashville, Tenn. Chief, Lab. 
Service. (4, 1953) 

Austin, George M., M.D. Univ. of Pennsylvania, 
University Hospital, Philadelphia 4. Asst. 
Prof. of Neurosurgery. (1, 1954) 

Avery, O. T., M.D., Sc.D. Hoods Hill Rd., Nash- 
ville, Tenn. Member Emeritus, Rockefeller Inst. 
for Med. Research. (4, 1921; 6R, 1920) 

Aviado, Domingo M., Jr., M.D: Univ. of Pennsyl- 
vania Med. School, Dept. of Pharmacology, 
Philadelphia. Asst. Prof. Pharmacology (1, 1951; 
3, 1950) 

Awapara, Jorge, Ph.D. M. D. Anderson Hosp., 
Texas Med. Center, Houston, Tex. Assoc. 
Biochemist. (2, 1951) 

Axelrod, Abe E., Ph.D. Univ. of Pittsburgh 
School of Medicine, Dept. of Biochemistry, 
3941 O’Hara St., Pittsburgh, Pa. Professor. (2, 
1950; 5, 1949) 

Axelrod, Bernard, Ph.D. Purdue Univ., Dept. of 
Biochemistry, Lafayette, Ind. Assoc. Prof. (2, 
1948) 

Axelrod, Julius, M.S. Natl. Heart Inst., Bethesda 
14, Md. Sr. Biochemist. (3, 1953) 

Axtmayer, Joseph H., Ph.D. Univ. of Puerto 
Rico, Rio Piedras. Prof. of Chemistry; Dir. Inst. 
of Nutrition. (5, 1935) 

Bacchus, Habeeb, Ph.D. George Washington 
Univ., School of Medicine, Dept. of Physiology, 
Washington, D. C. Research Assoc. (1, 1952) 

Bach, L. M. N., Ph.D. Tulane Univ. School of 
Medicine, New Orleans, La. Prof. of Physiology. 
(1, 1948) 

Bachem, Albert, Ph.D. Univ. of Illinois College 
of Medicine, Chicago 12. Prof. of Biophysics. 

(1R, 1933) 
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Bacher, James E., Ph.D. 6474 Benvenue Ave., 
Oakland 9, Calif. Asst. Research Biochemist, 
College of Pharmacy, Univ. of California Med. 
Center, San Francisco 22. (2, 1953) 

Bachman, Carl, M.D. Univ. of Pennsylvania 
School of Medicine, 3400 Spruce St. Philadel. 
phia 4. Prof. and Dir. of Obstetrics and Gyne- 
cology. (2, 1941) 

Bachmann, George, M.D. Georgian Clinic, Georgia 
Commissinn on Alcoholism, 1260 Briarcliff Rd., 
N.E., Atlanta. Physician in Charge. (1R, 1912) 

Bachrach, William H., M.D., Ph.D. Univ. of 
Southern California School of Medicine, Dept. 
of Physiology, Los Angeles 7. Research Assoc. 
(1, 1949) 

Baer, Erich, Ph.D. Banting Inst., Banting and 
Best Dept. of Med. Research, 100 College St., 
Toronto, Ont., Canada. Prof. (2, 1942) 

Baernstein, Harry D., Ph.D. Natl. Insts. of 
Health, Bethesda, Md. Sr. Biochemist. (2, 1934) 

Baetjer, Anna M., D.Sc. Johns Hopkins School of 
Hygiene and Public Health, 615 N. Wolfe St., 
Baltimore 5, Md. Assoc. Prof. of Environmental 
Medicine. (1, 1929) 


Baez, Silvio, M.D. Cornell Medical Center, 525 | 


E. 68th St., New York City 32. Research Assoc. 
(1, 1950) 

Bahrs, Alice M., Ph.D. 2735 Orchard St., Corvallis, 
Ore. (1, 1933) 

Bailey, Cameron Vernon, C.M., M.D. New York 
Univ. and Hospital, 303 E. 20th St., New York 
City. Clin. Prof. of Medicine. (2R, 1920; 5R, 
1933) 

Bailey, Orville T., M.D. Larue D. Carter Mem. 
Hospital, 1815 W. 10th St., Indianapolis 7, 
Ind. Prof. of Neuropathology, Indiana Univ. 
Med. School. (4, 1939) 

Bailey, Percival, M.D., Ph.D. Univ. of Illinois 
College of Medicine, 1853 W. Polk St., Chicago 
12, Ill. Prof. of Neurology. (1, 1941) 

Bain, James A., Ph.D. Dept. of Pharmacology, 
Emory Univ. School of Medicine, Emory Univ., 
Ga. (3, 1951) 

Baitsell, George Alfred, Ph.D. Yale Univ., Os- 
born Zoological Lab., 165 Prospect St., New 
Haven, Conn. Emeritus Prof. of Biology. (1R, 
1915) 

Baker, A. B., M.D. Univ. of Minnesota Hospit1l, 
19 Millard Hall, Minneapolis. Dir. and Prof. of 
Neurology and Neuropathology. (4, 1940) 

Baker, Burton L., Ph.D. Univ. of Michigan, De; t. 
of Anatomy, Ann Arbor. Professor. (1, 1951) 
Baker, Edgar E., Ph.D. Boston Univ. School of 
Medicine, 80 E. Concord St., Boston 18, Mais. 

Prof. of Microbiology. (6, 1950) 

Baker, James A., D.V.M., Ph.D. Cornell Univ., 
New York State Veterinary College, Ithaca. 

Dir., Veterinary Virus Research. (4, 1947) 
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Baker, Roger D., M.D. 303 Swift Ave., Durham, 
N. C. Chief, Lab. Service, Durham VA Hospital. 
(4, 1939) 

Baldes, Edward J., Ph.D. Mayo Clinic, Rochester, 
Minn. Prof. of Biophysics, Mayo Fndn., Grad. 
School, Univ. of Minnesota; Chairman, Sec. on 
Biophysics & Biophysical Research, Mayo Clinic. 
(1, 1933) 

Bale, William F., Ph.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
Prof. of Radiation Biology. (1, 1943) 

Balis, M. Earl, Ph.D. Sloan-Kettering Inst., 444 
E. 68th St., New York City 21. Assoc. Member; 
Asst. Prof. of Biochemistry, Cornell Univ. Med. 
College. (2, 1953) 

Ball, Eric G., Ph.D. Harvard Med. School, 25 
Shattuck St., Boston 15, Mass. Prof. of Bio- 
logical Chemistry. (2, 1934) 

Ball, Howard A., M.D. Route 1, Alpine, Calif. 
Pathologist. (4, 1947) 

Balls, Arnold Kent, Ph.D. Purdue Univ., Dept. of 
Agricultural Chemistry, Lafayette, Ind. Prof. 
of Enzyme Chemistry. (2, 1932) 

Bandurski, Robert S., Ph.D. Michigan State Col- 
lege, Dept. of Botany, East Lansing. (2, 1954) 

Bang, Frederik B., M.D. Johns Hopkins Hospi- 
tal, Baltimore, Md. Assoc. Prof. in Medicine. 
(4, 1947; 6, 1953) 

Bard, Philip, Ph.D., Johns Hopkins Univ. School 
of Medicine, 710 N. Washington St., Baltimore, 
Md. Prof. and Dir. of Dept. of Physiology; Dean 
of Med. Faculty. (1, 1929) 

Barger, A. Clifford, M.D. Harvard Med. School, 
Dept. of Physiology, 25 Shattuck St., Boston 
15, Mass. Asst. Prof. (1, 1950) 

Barker, H. A., Ph.D. Univ. of California, 337 
Biochemistry-Virus Lab., Berkeley 4. Prof. of 
Plant Biochemistry. (2, 1946) 

Barker, Harold G., M.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Asst. Prof. of Clin. Surgery. 
(1, 1954) 

Barker, S. B., Ph.D. Univ. of Alabama, Birming- 
ham 5. Prof. of Pharmacology. (1, 1938; 3, 1954) 

Barlow, O. W., M.D., Ph.D. 3 Warwick Rd., 
Winchester, N. H. (3, 1944) 

Barnard, John W., Ph.D. Dept. of Electrical 
Engineering Research, Univ. of Illinois, Urbana. 
Research Prof. (1, 1953) 

Barnes, B. O., M.D., Ph.D. 1160 8S. Colorado 
Blvd., Denver 20, Colo. (1, 1932) 

Barnes, Frederick W., Jr., M.D., Ph.D. Johns 
Hopkins Hospital, Baltimore 5, Md. Assoc. Prof. 
of Medicine and of Physiological Chemistry, Johns 
Hopkins Univ. School of Medicine. (2, 1953) 

Sarnes, LaVerne A., Ph.D. Naval Med. Research 
Inst., Natl. Naval Med. Center, Bethesda 14, 
Md. Head, Bacteriology Facility. (6, 1931) 
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Barnes, Richard Henry, Ph.D. Sharp & Dohme. 
Div. of Merck & Co., West Point, Pa. Assoc. 
Dir. of Research. (2, 1941; 5, 1944) 

Barnes, Thomas C., D.Sc. Hahnemann Med. Col- 
lege and Hosp. of Philadelphia, Philadelphia, 
Pa. Assoc. Prof. of Pharmacology; Electroen- 
cephalographer of Hahnemann Hospital. (1, 1942; 
3, 1948) 

Barnett, Henry L., M.D. Cornell Univ. Med. Col- 
lege, New York City 21. Assoc. Prof. of Pediat- 
rics. (1, 1952) 

Barnum, Cyrus P., Jr., Ph.D. Univ. of Minnesota, 
212 Millard Hall, Minneapolis 14. Assoc. Prof. 
of Physiological Chemistry. (2, 1946) 

Barott, Herbert G., E.E. U.S. Dept. of Agricul- 
ture, Natl. Agricultural Research Center, Belts- 
ville, Md. Biophysicist, Animal Nutrition Div., 
Bur. of Animal Industry. (5R, 1938) 

Barron, Donald H., Ph.D. Yale Univ. School of 
Medicine, New Haven, Conn. Prof. of Physi- 
ology. (1, 1943) 

Barron, E. S. Guzman, M.D. Univ. of Chicago, 
Dept. of Medicine, Chicago 37, Ill. Prof. of 
Biochemistry (2, 1931) 

Bartlett, Grant R., Ph.D. Scripps Metabolic 
Clinic, La Jolla, Calif. Research Assoc. (2, 
1951) 

Bartlett, Paul D., Ph.D. Edsel B. Ford Inst. for 
Med. Research, Henry Ford Hospital, Detroit 
2, Mich. Sr. Assoc. in Biochemistry. (2, 1950) 

Bartley, S. Howard, Ph.D. 348 Cowley, East 
Lansing, Mich. Prof. of Psychology, Michigan 
State College. (1, 1935) 

Basinski, Daniel H., Ph.D. Dept. of Laboratories, 
Henry Ford Hopital, Detroit 2, Michigan. Assoc. 
Chemist. (2, 1953) 

Bass, Allan D., M.D. Vanderbilt Univ., School of 
Medicine, Nashville, Tenn. Prof. of Pharma- 
cology; Head of Department. (3, 1944) 

Batchdider, Esther L., Ph.D. 8 Devon Rd., Silver 
Spring, Md. Head of Food and Nutrition Div., 
Bureau of Human Nutrition and Home Eco- 
nomics. (5, 1933) 

Bateman, John B., Ph.D. Camp Detrick, Freder- 
ick, Md. Special Asst.in Biophysics. (1, 1945) 
Bates, Robert W., Ph.D. Natl. Insts. of Health, 
Inst. of Arthritis and Metabolic Diseases, Be- 

thesda 14, Md. Hormone Chemist. (2, 1936) 

Batson, Herbert C., Ph.D. Illinois Dept. of Public 
Health, Div. of Labs., 1800 W. Fillmore St., 
Chicago 12. Prof. of Biostatistics, Univ. of 
Ill. College of Medicine, Dept. of Public Health. 
(6, 1949) 

Batterman, Robert C., M.D. New York Medical 
College, 905 Fifth Ave., New York City. Asst. 
Prof. of Medicine. (3, 1941) 

Bauer, J. H., M.D. The Rockefeller Foundation, 
49 W. 49th St., New York City 20. (4, 1935) 








860 


Bauer, Walter, M.D. Massachusetts General Hos- 
pital, Boston. Chief, Med. Services, Mass. Gen. 
Hospital; Jackson Prof. of Clin. Medicine, Har- 
vard Med. School. (1, 1929) 

Bauernfeind, J. C., Ph.D. Hoffmann-LaRoche, 
Inc., Nutley 10, N. J. Chief of Applied Nutri- 
tion. (5, 1947) 

Bauman, Louis, M.D. Columbia Presbyterian 
Med. Center, 180 Fort Washington Ave. New 
York City 32. Asst. Prof. of Clin. Medicine 
(retired), Columbia Univ. (2R, 1912) 

Baumann, Carl A., Ph.D. Univ. of Wisconsin, 
Biochemistry Dept., Madison. Prof. of Biochem- 
istry. (2, 1938; 5, 1938) 

Baumann, Emil J., Ph.D. 7 Church Lane, Scars- 
dale, N. Y. Chemist, Montefiore Hospital. (2, 
1922) 

Baumberger, J. Percy, Sc.D. Physiology Dept., 
Stanford Univ., Stanford, Calif. Prof. of Phys- 
iology. (1, 1921) 

Baxter, James H., M.D. Natl. Insts. of Health, 
Natl. Heart Inst., Bethesda, Md. Unit Chief, 
Section on Metabolism. (3, 1948) 

Bayne-Jones, Stanhope, M.D. Army Medical Re- 
search and Development Bd., Office of the Sur- 
geon Gen., Dept. of the Army, Washington 25, 
D. C. (4, 1927; 6, 1917) 

Beach, Eliot F., Ph.D. Metropolitan Life In- 
surance Co., 1 Madison Ave., New York City 10. 
Dir., Biochemical Lab. (2, 1941; 5, 1942) 

Beadle, Buell W., Ph.D. Geo. W. Gooch Labs., 
Los Angeles, Calif. General Manager. (2, 1947) 

Bean, John W., Ph.D., M.D. Univ. of Michigan, 
Ann Arbor. Prof. of Physiology. (1, 1932) 

Beard, Heward H., Ph.D. Terrell’s Labs. of 
Clin. Medicine, Med. Arts Bldg. Rin 24, Fort 
Worth, Tex. Chief Chemist. (2, 1928) 

Beard, Joseph W., M.D. Duke Hospital, Durham, 
N. C. Prof. of Surgery; Assoc. Prof. of Virol- 
ogy. (4, 1938; 6, 1940) ° 

Beatty, Clarissa H., Ph.D. Univ. of Oregon Med. 
School, Portland. Instructor. (1, 1949) 

Beazell, J. M., Ph.D., M.D. 1027 So. Tejon, Col- 
orado Springs, Colo. (1, 1939) 

Beck, Claude S., M.D. Lakeside Hospital, Cleve- 
land, Ohio. Prof. of Cardiovascular Surgery, 
Western Reserve Univ.; Assoc. Surgeon, Lake- 
side Hospital. (4, 1930) 

Beck, Ivan Thomas, M.D. McGill Univ., Dept. of 
Pharmacology, Montreal, Canada. Lecturer. (3, 
1951) 

Beck, Lyle V., Ph.D. Univ. of Pittsburgh School 
of Medicine, Dept. of Physiology and Pharma- 
cology, Pittsburgh 13, Pa. Assoc. Prof. (1, 1941) 

Becker, Elery R., D.Sc. Iowa State College, Dept. 
of Zoology and Entomology, Ames. Prof. (6, 
1951) 

Becker, Elmer L., Ph.D. M.D. Army Med. Service 

Grad. School, Immunology Div., Walter Reed 
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Army Med. Center, Washington 12, D. C. Chicf, 
Dept. of Exper. Immunology. (6, 1952) 

Becker, R. Frederick, Ph.D. Duke Univ. Med. 
School, Dept. of Anatomy, Durham, N. JU. 
Assoc. Prof. (1, 1949) 

Beckman, Harry, M.D. Marquette Univ. School of 
Medicine, Milwaukee, Wis. Dir. of Dept. of 
Pharmacology. (3, 1937) 

Beecher, Henry K., M.D. Massachusetts General 
Hospital, Boston. Anesthetist-in-Chief; Dorr 
Prof. of Research in Anesthesia, Harvard Med. 
School. (1, 1951; 3, 1940) 

Beerstecher, Ernest, Jr., Ph.D. Univ. of Texas, 
School of Dentistry, P. O. Box 8277, Houston. 
Asst. Prof. of Biochemistry. (2, 1950) 

Beeson, W. M., Ph.D. Purdue Univ., Dept. of 
Animal Husbandry, Lafayette, Ind. Professor. 
(5, 1952) 

Begg, R. W., M.D., Ph.D. Univ. of Western On- 
tario, Dept. of Med. Research, London, Canada. 
Assoc. Prof. (2, 1954) 

Behnke, Albert R., M.D. U. 8. Naval Radiologi- 
cal Defense Lab., San Francisco 24, Calif. 
Radiological Med. Dir. (1, 1946) 

Behre, Jeanette Allen, Ph.D. Columbia Univ. 
College of Physicians and Surgeons, Dept. of 
Biochemistry, 630 W. 168th St., New York City 
32. Associate. (2, 1925) 

Behrens, Otto K., Ph.D. Lilly Research Labs., 
Eli Lilly and Co., Indianapolis 6, Ind. Dir., Div. 
of Biochemistry. (2, 1949) 

Behrmann, Vivian G., Ph.D. Henry Ford Hospital, 
2799 W. Grand Blvd., Detroit 2, Mich. Research 
Physiologist. (1, 1948) 

Beinert, Helmut, Dr. Rer. Nat. Inst. for Enzyme 
Research, Univ. of Wisconsin, 1702 University 
Ave., Madison 5. Asst. Prof. (2, 1953) 

Beiser, Sam M., Ph.D. 76-28 Springfield Blvd., 
Bayside 64, N. Y. Assoc. in Microbiology, Colum- 
bia Univ. (6, 1953) 

Belding, David L., M.D. Boston Univ. School of 
Medicine, Boston, Mass. Prof. Emeritus of Bac- 
teriology and Exper. Pathology. (4, 1927) 

Belding, Harwood S., Ph.D. Univ. of Pittsburgh, 
Grad. School of Public Health, Dept. of Occu- 
pational Health, Pittsburgh 13, Pa. Prof. «f 
Environmental Physiology. (1, 1945) 

Belford, Julius, Ph.D. State Univ. of New York 
College of Medicine, 350 Henry St., Brookl; a 
1. Assoc. Prof. (8, 1954) 

Belkin, Morris, Ph.D. Natl. Cancer Inst., B.- 
thesda 14, Md. Sr. Pharmacologist. (3, 1949) 

Bell, E. T., M.D. 110 Anatomy Bldg., Univ. «f 
Minnesota, Minneapolis. Prof. Emeritus of P.- 
thology. (4, 1931) 

Bender, M. B., M.D. New York Univ. College of 
Medicine, New York City. Prof. of Clin. Neuro!- 
ogy. (1, 1947) 

Bendich, Aaron, Ph.D. Sloan-Kettering Inst. for 
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Cancer Research, 444 E. 68th St., New York 
City 21. Assoc. Prof. Biochemistry, Cornell 
Univ. Med. College. (2, 1950) 

Benditt, Earl P., M.D. Univ. of Chicago Clinics, 
Dept. of Pathology, Chicago 37, Ill. Assoc. Prof. 
(4, 1947) 

Benedict, Francis G., Ph.D., M.D. Machiasport, 
‘Maine. (1R, 1904; 2R, 1906) 

Benesch, Reinhold, Ph.D. State Univ. of Iowa, 
Dept. of Biochemistry, Iowa City. Asst. Prof. 
(2, 1952) 

Benham, Olive Ray, B.S. Connecticut State Dept. 
of Health, Bureau of Labs., Hartford. Chief 
Serologist. (6, 1944) 

Bennett, A. Lawrence, Ph.D., M.D. Univ. of Ne- 
braska College of Medicine, Omaha. Prof. of 
Physiology and Pharmacology. (1, 1941) 

Bennett, Granville A., M.D. Univ. of Illinois 
College of Medicine, 1853 W. Polk St., Chicago. 
Prof. of Pathology and Dean, College of Medicine. 
(4, 1931) 

Bennett, H. Stanley, M.D. Univ. of Washington 
School of Medicine, Seattle. Prof. of Anatomy. 
(1, 1946) 

Bennett, Ivan L., Jr., M.D. Johns Hopkins Hosp., 
614 Dispensary Bldg., Baltimore 5, Md. Head, 
Biological Div. (6, 1954) . 

Bennett, Leslie L., M.D., Ph.D. Univ. of Califor- 
nia, Berkeley 4. Prof. of Physiology. (1, 1945) 

Bennett, Mary Adelia, Ph.D. Lankenau Hospital 
Research Inst., 7701 Burholme St., Fox Chase, 
Philadelphia 11, Pa. Research Biochemist. (2, 
1941) 

Bennett, Warren A., M.D. Mayo Clinic, Roches- 
ter, Minn. Asst. Prof. of Pathology, Univ. of 
Minnesota. (4, 1952) 

Benson, Clara C., Ph.D. 160 Dorset St., West, 
Port Hope, Ontario, Canada. Prof. Emeritus of 
Food Chemistry, Univ. of Toronto. (2R, 1906) 

Benson, Otis O., Jr., M.D. Office of the Surgeon 
General, Headquarters, USAF, Washington 25, 
D. C. Brig. Gen. USAF (MC); Dir., Med. Staf- 
fing and Education. (1, 1951) 

Benson, Wilbur M., Ph.D. Hoffmann-LaRoche, 
Inc., Nutley, N. J. Sr. Pharmacologist; Chair- 
man of Dept. of Pharmacology. (3, 1954) 

Bentley, Ronald, Ph.D. Univ. of Pittsburgh 
School of Public Health, Pittsburgh 13, Pa. 
Asst. Prof. of Biochemistry. (2, 1954) 

Eenton, Joseph G., Ph.D., M.D. New York Univ. 
College of Medicine, 477 First Ave., New York 
City 16. Asst. Prof. of Physical Medicine and Re- 
habilitation. (3, 1949) 

henzinger, Theodore, M.D., D.Sc. Naval Med. 
Research Inst., Bethesda 14, Md. Head, Calorim- 
etry Branch. (1, 1950) 

lerg, Benjamin N., M.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Assoc. in Pathology. (4, 1928) 


MEMBERSHIP LIST 


861 


Berg, Clarence P., Ph.D. State Univ. of Iowa, 
Dept. of Biochemistry, Chemistry Bldg., Iowa 
City. Prof. of Biochemistry. (2, 1933; 5, 1936) 

Berge, Trygve O., Ph.D. Sixth Army Area Med. 
Lab., Fort Baker, Calif. Chief, Immunology 
Branch. (6, 1954) 

Bergeim, Olaf, Ph.D. Univ. of Illinois College of 
Medicine, 1853 W. Polk St., Chicago 12. Prof. 
of Biochemistry. (1, 1916; 2R, 1914) 

Berger, Eugene Y., M.D. 3640 Johnson Ave., 
New York 63, N. Y. (1, 1953) 

Berger, F. M., M.D. 227 Prospect Ave., Princeton, 
N. J. Dir., Wallace Labs., New Brunswick, N. J. 
(3, 1949) 

Bergmann, Werner, Ph.D. Yale Univ., Sterling 
Chemistry Lab., New Haven, Conn. Prof. of 
Chemistry. (2, 1934) 

Berlin, Nathaniel I., M.D., Ph.D. 105 Palm Ave., 
San Francisco, Calif. Special Research Fellow, 
Natl. Heart Inst. (on military leave). (1, 1954) 

Berliner, Robert W., M.D. 4317 Elm St., Chevy 
Chase 15, Md. Assoc. Dir. in charge of Research, 
Natl. Heart Inst. (1, 1950) 

Bernard, Richard, Ph.D. Laval Univ., Dept. of 
Biology, Blvd. de l’Entente, Quebec, Canada. 
Prof. of Physiology. (1, 1947) 

Berne, Robert M., M.D. Western Reserve Univ. 
Med. School, Dept. of Physiology, Cleveland 6, 
Ohio. Asst. Prof. (1, 1951) 

Bernfeld, Peter, Ph.D. New England Center Hos- 
pital, Boston 11, Mass. Assoc. Prof. of Biochemis- 
try, Tufts College Med. School. (2, 1952) 

Bernheim, Frederick, Ph.D. Box 3109, Duke 
Univ. Med. School, Durham, N. C. Prof. of 
Pharmacology. (2, 1933; 3, 1935) 

Bernheimer, Alan Weyl, Ph.D. New York Univ. 
College of Medicine, 477 First Ave., New York 
City 16. Assoc. Prof. of Microbiology. (6, 1951) 

Bernthal, Theodore G., M.D. Med. College of the 
State of South Carolina, Dept. of Physiology, 
Charleston 16. Professor. (1, 1932) 

Berry, George Packer, M.D. Harvard Med. 
School, Boston 15, Mass. Dean and Prof. of Bac- 
teriology. (6, 1934) 

Berryman, George H., Ph.D., M.D. Abbott Labs., 
No. Chicago, Ill. Assoc., Dept. of Medicine; 
Clinical Asst. Prof. of Medicine, Univ. of Illi- 
nots. (i, 1919) 

Bessey, Otto A., Ph.D. Univ. of Texas Med. 
Branch, Dept. of Biochemistry and Nutrition, 
Galveston. Professor. (2, 1938; 5, 1943) 

Bessman, Samuel P., M.D. Children’s Hospital, 
Washington, D. C. Dir. Biochemical Research; 
Asst. Clin. Prof. Pediatrics, George Washington 
Univ. (2, 1954) 

Best, Charles H., M.D., D.Sc. Univ. of Toronto, 
Toronto, Ontario, Canada. Dir. of Banting and 
Best Dept. of Med. Research and Dept. of Physi- 
ology. (1, 1923; 2, 1923) 
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Betheli, Frank H., M.D. 409 Lenawee Drive, Ann 
Arbor, Mich. Prof. of Internal Medicine and 
Asst. Dir. of the Thomas Henry Simpson Me- 
morial Inst. (4, 1936) 

Bethke, Roland M., Ph.D. Ralston Purina Co., 
835 S. 8th St., St. Louis 2, Mo. Vice Pres. and 
Dir. of Research. (2, 1928; 5, 1933) 

Beutner, R., Ph.D., M.D. Des Moines Still 
College of Osteopathy and Surgery, Des Moines, 
Ia. Assoc Prof.,Pharmacology. (1R, 1924; 3, 1924) 

Bevans, Margaret. Columbia Research Div., Gold- 
water Memorial Hospital, Welfare Island, New 
York City. Asst. Prof. of Pathology, Columbia 
Univ. (4, 1952) 

Beyer, Karl H., Ph.D., M.D. Sharp & Dohme, 
Inc., Med. Research Div., West Point, Pa. 
Asst. Dir of Research. (1, 1942; 3, 1944) 

Bickford, Reginald G., M.D. Mayo Clinic, Sec- 
tion on Physiology, Rochester, Minn. Head of 
Lab. of Neurophysiology and Electroencephalog- 
raphy. (1, 1949) 

Biddulph, Clyde, Ph.D. Directorate of Flying 
Safety Research, Med. Safety Div., Office of the 
Inspector Gen. USAF, Norton Air Force Base, 
San Bernardino, Calif. Lt. Col. USAF. (1, 1952) 

Bier, Otto, M.D. Instituto Biologico, Caixa Postal 
7119, Sao Paulo, Brazil. Head, Immunological 
Dept. (6, 1947) 

Bieri, John G., Ph.D. Univ. of Texas Med. Branch, 
Galveston. Assoc. Prof. of Biochemistry and 
Nutrition. (5, 1954) 

Bierman, Howard R., M.D. City of Hope Med. 
Ctr., Duarte, Calif. Med. and Scientific Dir., 
Hosp. for Tumors and Allied Diseases. (3, 1950) 

Bieter, Raymond N., M.D., Ph.D. Univ. of Minne- 
sota, Minneapolis. Prof. and Head of Dept. of 
Pharmacology. (3, 1930) 

Bills, Charles E., Ph.D. 6403 Murray Hill Rd., 
Baltimore 12, Md. Consultant. (2, 1928; 5, 1935) 

Bing, Franklin C., Ph.D. 303 E. Chicago Ave., 
Chicago, Ill. Consulting Chemist. (2, 1931; 5, 
1934) 

Bing, Richard J., M.D. Med. College of Alabama, 
Birmingham. Prof. of Experimental Medicine. (1, 
1942) 

Binkley, Francis, Ph.D. Emory Univ., Dept. of 
Biochemistry, Emory University, Ga. Prefessor. 
(2, 1947) 

Binkley, Stephen Bennett, Ph.D. Univ. of Illinois 
College of Medicine, 1853 W. Polk St., Chicago. 
Prof. of Biochemistry. (2, 1941) 

Bird, Francis H., Ph.D. Eastern States Farmers’ 
Exchange, Inc., Westbrook Lab., Rockville, 
RFD 3, Conn. Assoc. in Feed Research. (5, 1951) 

Bird, Herbert R., Ph.D. Univ. of Wisconsin Col- 
lege of Agriculture, Dept. of Poultry Hus- 
bandry, Madison 6. Professor. (5, 1947) 

Bird, Orson D., Ph.D. Parke, Davis and Co., 
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Research Labs., Detroit 32, Mich. Lab. Dir. in 
Nutritional Research. (2, 1947) 

Bird, Robert M., M.D. Univ. Hospital, Dept. 
of Medicine, Oklahoma City, Okla. Assoc. 
Prof. (1, 1950) 

Birnbaum, Sanford M., Ph.D. Natl. Cancer Inst., 
Lab. of Biochemistry, Bethesda 14, Md. Sr. 
Asst. Scientist. (2, 1953) 

Birnie, James H., Ph.D. Morehouse College, Dept. 
of Biology, Atlanta, Ga. Prof. and Chairman of 
Dept. (1, 1952) 

Birren, James E., Ph.D. Natl. Inst. of Mental 
Health, Besthesda 14, Md. Research Psycholo- 
gist. (1, 1950) 

Bisbey, Bertha, Ph.D. 1402 Bass Ave., Columbia, 
Mo. Prof. of Nutrition, Univ. of Missouri (5, 1933) 

Bischoff, Fritz E., Ph.D. Santa Barbara Cottage 
Hospital, Santa Barbara, Calif. Dir. of Re- 
search. (2, 1928; 5, 19383) 

Bishop, George H., Ph.D. Washington Univ. Med. 
School, Euclid and Kingshighway, St. Louis, 
Mo. Prof. of Neurophysiology. (1, 1923) 

Biskind, Gerson R., M.D. 450 Sutter St., San 
Francisco, Calif. Chief Pathologist; Dir. of 
Clinical Lab., Mt. Zion Hospital; Clin. Instr. *n 
Pathology, Univ. of California Med. School. 
(4, 1944) 

Black, Alex, Ph.D. Pennsylvania State College, 
Dept. of Animal Nutrition, State College. Prof. 
of Animal Nutrition. (5, 1947) 

Black, Edgar C., Ph.D. Univ. of British Columbia, 
Dept. of Physiology, Vancouver, B. C., Canada. 
Assoc. Prof. of Physiology. (1, 1943) 

Black, Simon, Ph.D. Natl. Insts. of Health, Natl. 
Inst. of Arthritis and Metabolic Diseases, Be- 
thesda 14, Md. Chemist. (2, 1948) 

Blair, Edgar A., Ph.D. Med. Field Service School, 
Fort Sam Houston, Tex. Lt. Col. (1, 1936) 

Blair, Henry A., Ph.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
Dir. of Dept. of Radiation Biology; Dir., Atomic 
Energy Project. (1, 1934) 

Blair, Joseph Reese, M.D. Harvard Med. School, 
25 Shattuck St., Boston 15, Mass. Prof. of 
Military Medicine, USA; Research Assoc. in 
Physiology, Harvard Med. School. (1, 1952) 

Blake, William D., M.D. Univ. of Oregon Med. 
School, Dept. of Physiology, Portland 1. Asso-. 
Prof. of Physiology. (1, 1950) 

Blanchard, Ernest W., Ph.D. Schieffelin and Cc., 
30 Cooper Sq., New York City 3. Dir. of R» 
search. (1, 1946) 

Blanchard, Kenneth C., Ph.D. Johns Hopkis 
Univ. School of Medicine, Baltimore 5, M1. 
Assoc. Prof. of Pharmacology. (8, 1954) 

Blankenhorn, M. A., M.D. Univ. of Cincinnati, 
Cincinnati, Ohio. Prof. of Medicine. (4, 1932) 

Blatherwick, Norman R., Ph.D. P.O. Box 5415, 

Daytona Beach, Fla. (1, 1915; 2R, 1915; 5, 1934) 
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Blau, Nathan F., Ph.D. Veterans Admin. Center, 
), Kellogg & Bradley Drive, Wichita 8, Kan. 
zesearch Biochemist, VA Hospital. (2, 1928) 

Blish, Morris J., Ph.D. 4810 N. 31st St., Phoenix, 
Ariz. (2, 1944) 

Bliss, Chester Ittner, Ph.D. Conn. Agricultural 
iixper. Station, P. O. Box 1106, New Haven. 
Biometrician; Lecturer in Biometry, Yale Univ. 
‘3, 1944) 

Bliss, Eleanor A., Sc.D. Bryn Mawr College, Dept. 
of Biology, Bryn Mawr, Pa. Prof. of Biology; 
Dean of Grad. School. (6, 1931) 

Bloch, Hubert, M.D. Public Health Research 
Inst. of the City of New York, Foot of E. 15th 
St., New York City 9. Member; Chief of Div. 
of Tuberculosis. (6, 1954) 

Bloch, Konrad, Ph.D. Harvard Univ., Dept. of 
Chemistry, Cambridge 38, Mass. Prof. of Bio- 
chemistry. (2, 1944) 

Block, Matthew H., Ph.D., M.D. Univ. of Cole- 
rado Med. Center, Denver. Assoc. Prof. of Medi- 
cine. (4, 1953) 

Block, Richard J., Ph.D. 15 Cooper Rd., Scarsdale, 
N. Y. Assoc., Dept. of Biochemistry, New York 
Med. College, Flower and Fifth Ave. Hospital; 
Dir., Biochemical Research Lab., Special Pro- 
ducts Div., Borden Co., Yonkers. (2, 1934; 5, 1933) 

Block, Walter D., Ph.D. Univ. of Michigan Med. 
School, Kresge Med. Research Bldg., Ann Arbor. 
Assoc. Prof. of Biological Chemistry, Inst. of 
Ind. Health. (2, 1942) 

Blood, Frank R., Ph.D. Vanderbilt Univ., Dept. 
of Biochemistry, Nashville 4, Tenn. Professor. 
(1, 1950) 

Bloom, William, M.D. 1419 E. 56th St., Chicago, 
Ill. Prof. of Anatomy, Univ. of Chicago. (4, 
1930) 

Bloomfield, A. L., M.D. Stanford Univ. Hospital, 
San Francisco, Calif. Prof. of Medicine. (3, 
1927; 4, 1927) 

Bloor, W. R., Ph.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester 20, N.Y. 
Prof. Emeritus of Biochemistry. (1R, 1915; 2R, 
1910) 

Blum, Harold F., Ph.D. Princeton Univ., Dept. 
of Biology, Princeton, N. J. Physiologist, Natl. 
Cancer Inst., and Visiting Lecturer. (1, 1928) 

Blumberg, Harold, Sc.D. Endo Products, Inc., 
84-40 101st St., Richmond Hill 18, N. Y. Head 
of Biological Labs. (3, 1954; 5, 1942) 

Biumenstock, Julius, M.D. Veterans Admin. Hos- 
pital, Sheridan, Wyo. (1, 1925) 

B'umenthal, Herman T., M.D., Ph.D. The Jewish 
Hospital, 216 8S. Kingshighway, St. Louis 10, 
Mo. Dir. of Labs. (4, 1951) 

B'umgart, Herrman L., M.D. Beth Israel Hospi- 
tal, 330 Brookline Ave., Boston, Mass. Physi- 
cian-in-Chief; Prof. of Medicine, Harvard Med. 
School. (1, 1927) 
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Bly, Chauncey G., M.D., Ph.D. Univ. of Kansas 
School of Medicine, 39th and Rainbow, Kansas 
City 12. Assoc. Prof. of Pathology and Oncology. 
(4, 1951) 

Bobb, J. Richard R., M.D. School of Medicine, 
Temple Univ., Philadelphia 40, Pa. Asst. Prof. 
of Pharmacology. (1, 1949) 

Bock, Joseph C., Ph.D. 2324 N. 46th St., Mil- 
waukee 10, Wis. Prof. Emeritus of Biochemistry, 
Marquette Univ. Med. School; Biochemist, Mil- 
waukee County Hospital. (2R, 1916) 

Bodansky, Aaron, Ph.D. Hospital for Joint Dis- 
eases, 1919 Madison Ave., New York City. 
Biological Chemist. (2R, 1926) 

Bodansky, Oscar, Ph.D., M.D. Memorial Cancer 
Center, 444 E. 68th St., New York City 21. 
Chief, Clin. Biochemistry; Prof. of Biochemistry, 
Sloan-Kettering Div., Cornell Med. College. (2, 
1937; 3, 1942) 

Bodian, David, Ph.D., M.D. Johns Hopkins Univ., 
1901 E. Madison St., Baltimore, Md. Assoc. Prof. 
of Epidemiology. (6, 1949) 

Boell, Edgar J., Ph.D. Yale Univ., Osborn Zoolog- 
ical Lab., New Haven, Conn. Ross G. Harrison 
Prof. of Exper. Zoology. (1, 1942) 

Boettiger, Edward G., Ph.D. Univ. of Connec- 
ticut, Box U-42, Storrs. Assoc. Prof. of Zoology. 
(1, 1950) 

Boger, William P., M.D. Box 236, West Point, 
Pa. Med. Dir., Sharp & Dohme, Div. of Merck 
& Co. (3, 1948) 

Bogert, L. Jean, Ph.D. Hotel Claremont, Berke- 
ley, Calif. (2R, 1917) 

Bohr, David F., M.D. Univ. of Michigan, Physi- 
ology Lab., Ann Arbor. Assoc. Prof. (1, 1949) 

Bolliger, Adolph, Ph.D. Univ. of Sydney, Gordon 
Craig Research Lab., Sydney, Australia. Dir. of 
Research. (2, 1928) 

Bollman, J. L., M.D. Mayo Clinic, Rochester, 
Minn. Chairman of Div. of Exper. Medicine; 
Prof. of Physiology, Mayo Foundation. (4, 1927) 

Bond, Glenn C., Ph.D., M.D. The Upjohn Co., 
Kalamazoo, Mich. Asst. Dir. of Control. (6, 1939) 

Bondi, Amedeo, Jr., Ph.D. Hahnemann Med. 
College, Philadelphia, Pa. Prof. and Head of 
Dept. of Bacteriology. (6, 1948) 

Bonner, David M., Ph.D. Yale Univ., Micro- 
biology Dept., 310 Cedar St. New Haven, Conn. 
Research Assoc., Microbiology. (2, 1948) 

Bonner, James, Ph.D. California Inst. of Tech- 
nology, Pasadena 4. Prof. of Biology. (2, 1952) 

Bonnycastle, Desmond D., M.D., Ph.D. Yale 
Univ. School of Medicine, New Haven, Conn. 
Assoc. Prof. of Pharmacology. (3, 1947) 

Bonsnes, Roy W., Ph.D. Cornell Univ. Med. Col- 
lege, Dept. of Biochemistry, 1300 York Ave., 
New York City 21. Assoc. Prof.; Chemist, Wom- 
an’s Clinic, N. Y. Hospital. (2, 1947) 








864 





Booher, Lela E., Ph.D. 4858 E. 13th St., Tucson, 
Ariz. Consultant. (2, 1933; 5, 1933) 

Booker, Walter M., Ph.D. Howard Univ. School 
of Medicine, Washington, D. C. Head, Dept. of 
Pharmacology. (1, 1948; 3, 1948) 

Boone, Bert R., M.D. Natl. Insts. of Health, 
Natl. Heart Inst., Bethesda 14, Md. Chief, 
Technical Development Lab. (1, 1951) 

Boor, Alden K., Ph.D. Camp Detrick, Biological 
Labs., Frederick, Md. Biochemist, Chemical 
Corps, U.S.A. (2, 1931) 

Borchers, Raymond, Ph.D. Univ. of Nebraska, 
Dept. of Biochemistry and Nutrition, Lincoln 3. 
Assoc. Prof. (5, 1951) 

Bordley, James, III, M.D. Mary Imogene Bassett 
Hospital, Cooperstown, N. Y. Director; Clin. 
Prof. of Medicine, Columbia Univ. (1, 1938) 

Borek, Ernest, Ph.D. College of the City of New 
York, Convent Ave. and 140th St., New York 
City. Assoc. Prof., Dept. of Chemistry. (2, 1947) 

Borison, Herbert Leon, Ph.D. Univ. of Utah, 
College of Medicine, Dept. of Pharmacology, 
Salt Lake City. Asst. Prof. (1, 1950; 3, 1952) 

Boroff, Daniel A., Ph.D. State Research Hospi- 
tal, Galesburg, Ill. Chief Bacteriologist. (6, 1947) 

Bersook, Henry, M.D., Ph.D. California Inst. of 
Technology, Pasadena 4. Prof. of Biochem- 
istry. (2, 1931) 

Boss, Willis R., Ph.D. Div. of Biology and Medi- 
cine, U. 8. Atomic Energy Commission, Wash- 
ington 25, D. C. Physiologist. (1, 1954) 

Bosshardt, David K., Ph.D. Sharp & Dohme, Med. 
Research Div., West Point, Pa. Research Assoc. 
in Biochemistry. (5, 1947) 

Bostick, Warren L., M.D. Univ. of California 
Med. School, Dept. of Pathology, San Francisco 
22. Assoc. Prof. (4, 1949) 

Bosworth, Alfred Willson, A.M., M.D. R.F.D. 4, 
Circleville, Ohio. Consulting Chemist. (2, 1936; 
5R, 1935) 

Botelho, Stella Y., M.D. Grad. School of Medicine, 
Dept. of Physiology and Pharmacology, Univ. 
of Pennsylvania, Philadelphia 4. Asst. Prof. of 
Physiology and Pharmacology. (1, 1954) 

Bott, Phyllis A., Ph.D. Woman’s Med. College of 
Pennsylvania, Henry Ave. and Abbottsford Rd., 
Philadelphia. Prof. and Chairman of Dept. of 
Physiological Chemistry. (2, 1938) 

Botts, Dorothy Jean, Ph.D. Naval Med. Research 
Inst., Div. of Physical Biochemistry, Natl. 
Naval Med. Center, Bethesda 14, Md. Physi- 
ologist. (1, 1952) 

Boucher, Robert V., Ph.D. 303 Frear Labs., Penn- 
sylvania State College, State College, Pa. Prof. 
of Agricultural and Biological Chemistry. (5, 
1945) 

Bouman, H. D., M.D. Univ. of Wisconsin Med. 
School, Madison. Prof. of Physical Medicine. (1, 
1943) 
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Bourne, Wesley, M.D., M.Sc. McGill Univ., Dept, 
of Anesthesia, Montreal, Que., Canada. Con. 
sultant Anesthetist. (3, 1936) 

Bourque, Joseph E., M.D., Ph.D. 2700 Western 
Ave., Park Forest, Ill. Asst. Prof., Univ. of 
Illinois. (1, 1949) 

Bourquin, Helen, Ph.D. 1331 N. Tejon St., Colo. 
rado Springs, Colo. (1, 1925) 

Bovarnick, Marianna R., Ph.D. Veterans Adminis- 
tration Hospital, Brooklyn 9, N. Y. Lecturer, 
State Univ. of New York College of Medicine, 
New York City. (2, 1953) 

Bowen, William J., Ph.D. USPHS, Natl. Insts. 
of Health, Bethesda 14, Md. Physiologist; Sr. 
Scientist. (1, 1948) 

Bowman, Donald E., Ph.D. Indiana Univ., School 
of Medicine, Dept. of Biochemistry, Indian- 
apolis, Ind. Prof. of Biochemistry. (2, 1944) 

Bowman, Katherine L., B.A. Allergy Lab., Jewish 
Hospital of Brooklyn, Brooklyn 16, N. Y. Re- 
search Asst.; Research Fellow in Allergy. (6, 
1946) 

Boxer, George E., Ph.D. 513 Fairmont Ave., Rah- 
way, N. J. Sr. Biochemist, Research and Develop- 
ment Div., Merck & Co., Inc. (2, 1946) 

Boyarsky, Louis L., Ph.D. Univ. of Kentucky, 
Dept. of Anatomy and Physiology, Lexington. 
Assoc. Prof. (1, 1954) 

Boyd, Eldon M., M.D. Queen’s Univ., Kingston, 
Ontario, Canada. Prof. and Head of Dept. of 
Pharmacology. (3, 1941) 

Boyd, Linn J., M.D. New York Med. College and 
lower & Fifth Ave. Hospitals, 1 E. 105th St., 
New York City 29. Prof. of Pharmacology; Dir. 
of Medicine. (3, 1950) 

Boyd, M. John, Ph.D. Hahnemann Med. College, 
235 N. 15th St., Philadelphia 2, Pa. Prof. and 
Head, Div. of Biol. Chemistry. (2, 1947) 


Boyd, T. E., Ph.D. 9 Walworth Ave., Scarsdale, § 


N. Y. Asst. Dir. of Research, Natl. Fndn. for 
Infantile Paralysis, 120 Broadway, New York 
City 5. (1, 1924) 

Boyd, William C., Ph.D. Boston Univ. School of 
Medicine, 80 E. Concord St., Boston 18, Mass. 
Professor. (6, 1933) 

Boyden, Alan A. Rutgers Univ., New Brunswik, 
N. J. Prof. of Zoology. (6, 1948) 

Boyden, Edward A., Ph.D. Univ. of Washingt«n, 
Seattle 5. (1, 1929) 

Boyer, Paul D., Ph.D. Univ. of Minnesota, Det. 
of Agricultural Biochemistry, St. Paul 1. Prcf., 
Agricultural Biochemistry. (2, 1944) 

Boyle, Paul E., D.M.D. Univ. of Pennsylvaiiia 
School of Dentistry, 40th and Spruce Sts., 
Philadelphia 4. Prof. of Oral Pathology. (4, 19:.9) 

Bozicevich, John, M.A. PHS, Natl. Insts. of 
Health, Bethesda, Md. Head, Subsection of Im- 
munology, Trop. Diseases Div. (6, 1948) 
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Bo ler, Emil, Ph.D. Ohio State Univ., Columbus. 
’rof. of Physiology. (1, 1932) 

Br.dbury, James T., Sc.D. Dept. of Obstetrics 
ad Gynecology, University Hospital, Iowa 
(ity, Iowa. Assoc. Prof. (1, 1941) 

Bridley, Harold C., Ph.D. 2639 Durant Ave., 
lierkeley, Calif. (IR, 1911; 2, 1908) 

Br::dley, Stanley E., M.D. Columbia Univ. College 
of Physicians and Surgeons, 620 W. 168th St., 
New York City 32. Assoc. Prof. of Medicine. (1, 
1947) 

Bradley, William B., Ph.D. American Inst. of 
Baking, 1046 Elmwood Ave., Wilmette, Ill. Dir. 
of Labs. (1, 1939) 

Bradlow, H. Leon, Ph.D. Sloan-Kettering Inst., 
410 E. 68th St., New York City 21. Assistant. 
(2, 1954) 

Bragdon, Joseph Henry, M.D. Natl. Insts. of 
Health, Exper. Biology and Medicine Inst., 
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Biology Div., P. O. Box Y, Oak Ridge, Fenn. 
Principal Biochemist. (2, 1952) 

Carter, Charles E., M.D. Yale Univ. School of 
Medicine, 333 Cedar St., New Haven, Conn. 
Assoc. Prof. of Pharmacology. (2, 1950) 

Carter, Herbert E., Ph.D. Univ. of Illinois, 108 
Noyes Lab., Urbana. Prof. of Biochemistry and 
Head of Dept. (2, 1937; 5, 1941) 

Carter, John R., M.D. State Univ. of Iowa College 
of Medicine, Dept. of Pathology, Iowa City. 
Assoc. Prof. of Pathology. (4, 1951) 

Cartland, George F., Ph.D. The Upjohn Co., Re- 
search Dept., Kalamazoo, Mich. Asst. Dir. of 
Research. (2, 1936) 

Cartwright, G. E., M.D. Salt Lake Gen. Hospital, 
Salt Lake City. Assoc. Prof. of Medicine, Univ. 
of Utah. (5, 1951) 

Cary, Charles A., S.B. 141 N.W. 100th Terrace, 
Miami Shores, Fla. (2R, 1920) 

Casas, Carmen B., Ph.D. School of Tropical Medi- 
cine, The Med. School, San Juan, Puerto Rico. 
Assoc. Prof. of Physiology. (1, 1952) 

Casey, Albert Eugene, M.D. 1907 Wellington Rd., 
Birmingham 9, Ala. Pathologist and Dir. of Labs., 
Baptist Hospital; Prof. of Pathology, Med. Col- 
‘ege of Alabama. (4, 1933) 

Cash, James Robert, M.D. Univ. Hospital, Char- 
lottesville, Va. Prof. of Pathology, Univ. of Vir- 
ginia. (4, 1924) 

Cissidy, Harold G., Ph.D. Yale Univ., Dept. of 
Chemistry, New Haven, Conn. Assoc. Prof. 
(2, 1949) 

Castle, Edward S., Ph.D. Harvard Univ., Bio- 
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logical Labs., 16 Divinity Ave., Cambridge 5%, 
Mass. Assoc. Prof. of Physiology. (1, 1934) 

Castle, William B., M.D. Boston City Hospital, 
Boston, Mass. Prof. of Medicine, Harvard Univ.; 
Dir. of Thorndike Memorial Lab. (4, 1942) 

Castleman, Benjamin, M.D. Massachusetts Gen. 
Hosp., Dept. of Pathology and Bacteriology, 
Boston. Chief; Clin. Prof. of Pathology, Harvard 
Med. School. (4, 1954) 

Catchpole, Hubert Ralph, Ph.D. Univ. of Illinois 
College of Medicine, 1853 W. Polk St., Chicago 
12. Research Assoc. Prof. of Pathology. (1, 1941) 

Catron, Damon, Ph.D. Iowa State College, Dept. 
of Animal Husbandry, Ames. Research Assoc. 
Prof. (5, 1953) 

Catron, Lloyd, M.D. City Hospital, Akron, Ohio. 
Pathologist and Dir. of Labs. (4, 1939) 

Cattell, McKeen, Ph. D., M. D. Cornell Univ. Med. 
College, 1300 York Ave., New York City. Prof. 
of Pharmacology. (1, 1923; 3, 1924) 

Cavalieri, Liebe Frank, Ph.D. Sloan-Kettering 
Inst., 410 East 68th St., New York City 21. 
Assoc.; Asst. Prof. of Biochemistry, Sloan- 
Kettering Div., Cornell Med. College. (2, 1953) 

Cavelti, Philip A., M.D. 520 Cowper St., Palo 
Alto, Calif. (6, 1947) 

Cavert, H. Mead, M.D., Ph.D. Univ. of Minne- 
sota Med. School, Dept. of Physiology, Minne- 
apolis 14. Asst. Prof.; Established Investigator, 
Am. Heart Assn. (1, 1954) 

Cazort, Ralph Jerry, M.D. Meharry Med. College, 
Nashville 8, Tenn. Assoc. Prof. of Pharmacology. 
(3, 1951) 

Cederquist, Dena C., Ph.D. Michigan State Col- 
lege, School of Home Economics, East Lansing. 
Assoc. Prof. of Foods and Nutrition. (5, 1949) 

Ceithaml, Joseph J., Ph.D. Univ. of Chicago, 
947 E. 58th St., Chicago 37, Ill. Assoc. Prof. 
of Biochemistry. (2, 1950) 

Cerecedo, Leopold R., Ph.D. Fordham Univ., 
Dept. of Chemistry, New York City. Prof. of 
Biochemistry. (2, 1931; 5, 1945) 

Chadwick, Leigh Edward, Ph.D. Med. Labs., Army 
Chemical Center, Md. Chief, Entomology Br. 
(1, 1944) 

Chaikoff, I. L., Ph.D., M.D. Univ. of California, 
Berkeley. Prof. of Physiology. (1, 1932) | 

Chalkley, Harold W., Ph.D. 4609 Highland Ave., 
Bethesda 14, Md. (1, 1932) 

Chamberlain, W. Edward, M.D. Temple Univ. 
Med. School, Philadelphia, Pa. Prof. of Radiol- 
ogy. (1, 1948) 

Chambers, Alfred H., Ph.D. Univ. of Vermont 
College of Medicine, Dept. of Physiology, Bur- 
lington. Assoc. Prof. (1, 1946) 

Chambers, Leslie Addison, Ph.D. USPHS En- 
vironmental Health Center, 1014 Broadway, 
Cincinnati 2, Qhio. Scientist Dir. (1, 1940; 
6, 1948) 
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Chambers, Robert, Ph.D. New York Univ., Wash- 
ington Sq., New York City. Research Prof. 
Emeritus of Biology, N. Y. U. (1R, 1932) 

Chambers, William H., Ph.D Med. Labs., Army 
Chemical Center, Md. Chief, Physiology Div. 
(1, 1924; 5, 1933) 

Chambers, W. W., Ph.D. Univ. of Pennsylvania, 
School of Medicine, Dept. of Anatomy, Phila- 
delphia 4. Assoc. Prof. (1, 1950) 

Chance, Britton, Ph.D. Univ. of Pennsylvania, 
Johnson Fndn., 36th and Spruce Sts., Phila- 
deiphia 4. Prof. and Dir. of Johnson Foundation. 
(1, 1950; 2, 1950) 

Chandler, Joseph P., Ph.D. Univ. of Michigan 
Med. Scheol, Room G455, Univ. Hosp., Ann 
Arbor. Assoc. Prof. of Biological Chemistry; Bio- 
chemist, Univ. Hosp. (2, 1944; 5, 1944) 

Chang, Hsiang-Tung, Ph.D. Rockefeller Inst. 
for Med. Research, 66th St. and York Ave., 
New York City 21. Associate. (1, 1954) 

Chang, Min Chueh, Ph.D. Worcester Foundation 
for Exptl. Biology, Shrewsbury, Mass. Research 
Assoc. (1, 1946) 

Changus, George W., M.D. Danbury Hospital, 
Danbury, Conn. (4, 1951) 

Chanutin, Alfred, Ph.D. Univ. of Virginia School 
of Medicine, Biochemical Lab., Charlottesville. 
Prof. of Biochemistry. (2, 1925) 

Chargaff, Erwin, Ph.D. Columbia Univ. College of 
Physicians and Surgeons, 630 W. 168th St., New 
York City 32. Prof. of Biochemistry. (2, 1935) 

Charipper, Harry Adolph, Ph.D. Washington 
Seuare College of Arts and Sciences, 100 Wash- 
ington Square E., New York City. Prof. and 
Chairman of Depi. of Biology. (1, 1941) 

Charney, Jesse, M.S. Sharp & Dohme, Inc., West 
Point, Pa. Sr. Research Assoc. (2, 1954) 

Chase, Aurin M., Ph.D. Princeton Univ., Dept. 
of Biology, Princeton, N. J. Assoc. Prof. (1, 
1939) 

Chase, Harold F., M.D. Univ. of Virginia Hos- 
pital, Charlottesville. Dir. and Assoc. Prof. of 
Anesthesiology. (3, 1944) 

Chase, Merrill W., Ph.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City. Assoc. Member. (6, 1938) 

Chasis, Herbert, M.D., Med. Sc.D. 477 First Ave., 
New York City. Assoc. Prof. of Medicine, New 
York Univ. College of Medicine. (1, 1941) 

Chatfield, Charlotte, B.S. Viale delie Terme di 
Caracalla, Rome, Italy. Nutrition Officer. (5, 
1941) 

Chatfield, Paul Oakes, M.D. Natl. Insts. of Health, 
Clinical Center, Bethesda 14, Md. Chief, Sec. 
of Clin. Neurophysiology. (1, 1950) 

Chatterjee, Hemendra Nath, M.D. 9 Romas Mit- 
ter Rd., Bhowanipur, Calcutta, India. (6, 1948) 

Cheever, Francis Sargent, M.D. Univ. of Pitts- 
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burgh Grad. School of Public Health, Pitts. 
burgh 13, Pa. Prof. of Microbiology. (6, 1950) 

Cheldelin, Vernon H., Ph.D. Oregon State Col- 
lege, Corvallis. Prof. of Chemistry; Dir., Science 
Research Inst. (2, 1947; 5, 1946) 

Chen, Graham, Sc.D., M.D. Parke, Davis & Co., 
Detroit, Mich. Lab. Dir.; Research Pharma- 
cologist. (3, 1944) 

Chen, James Yu-ping, M.D. Marquette Univ. 
School of Medicine, Dept. of Pharmacology, 
Milwaukee 3, Wis. Assoc. Prof. of Pharmacology. 
(3, 1951) 

Chen, K. K., Ph.D., M.D. Lilly Research Labs., 
Indianapolis, Ind. Dir. of Pharmacological Re- 
search. (1, 1929; 3, 1925) 

Cheney, Ralph H., Sc.D. Brooklyn College, Biol- 
ogy Dept., Bedford Ave. and Ave. H, Brooklyn 
10, N. Y. Professor. (3, 1934) 

Chenoweth, Maynard B. M.D. The Dow Chemical 
Co., Biochemical Research Lab., Midland, 
Mich. Dir., Basic Biochemical Research Lab. 
(3, 1945) 

Chernick, Sidney S., Ph.D. Natl. Inst. of Ar- 
thritis and Metabolic Diseases, NIH, Bethesda 
14, Md. Sr. Asst. Scientist, PHS(R). (2, 1954) 

Chesley, Leon C., Ph.D. 45 DuBonnet Road, Val- 
ley Stream, N. Y. Assoc. Prof. of Obstetrics and 
Gynecology, State Univ. of New York College of 
Medicine. (1, 1949) 

Chesney, Alan M., M.D. Johns Hopkins Hospital, 
Baltimore, Md. Dean of Johns Hopkins Med. 
School; Assoc. Prof. of Medicine. (4, 1925) 

Child, Charles M., Ph.D. Stanford Univ., Stan- 
ford, Calif. Prof. Emeritus of Zoology, Stanford 
Univ. (1R, 1923) 

Child, George P., Ph.D., M.D. White Labs., Inc. 
Kenilworth, N. J. Dir. of Pharmacology. (3, 1949) 

Chin, Yin-Ch’ang, Ph.D. 1268 Sixth Ave., San 
Francisco, Calif. Research Fellow, Univ. of Cali- 
fornia; Asst. Prof., Peking Union Med. College. 
(3, 1950) 

Chinard, Francis P., M.D. Johns Hopkins Univ. 
School of Medicine, 710 N. Washington St., Bal- 
timore 5, Md. Asst. Prof. of Physiological Chen- 
istry and Medicine. (2, 1951) 

Chinn, Herman I., Ph.D. School of Aviation Meii- 
cine, Randolph Field, Tex. Head, Dept. of Phar- 
macology. (1, 1950; 3, 1951) 

Chopra, R. N., M.D., Sc.D. Drug Research La»., 
Canal Rd., Jammu-Tawi, Kashmir, Ind:a. 
Director. (8H, 1938) 

Choucroun, Nine. Dept. of Public Health and P’e- 
ventive Medicine, 1300 York Ave., New York 
City 22. Research Assoc., Cornell Med. Colle-e. 
(6, 1949) 

Chow, Bacon F., Ph.D. Johns Hopkins Un.v. 
School of Hygiene, 615 N. Wolfe St., Baltimore 
14, Md. Assoc. Prof. of Biochemistry. (2, 1940; 
5, 1948; 6, 1944) 
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Christensen, Halvor N., Ph.D. Tufts College Med. 
School, Boston, Mass. Prof. and Head of Dept. 
-f Biochemistry. (2, 1947) 

Christensen, L. Royal, Ph.D. New York Univ. 
_ollege of Medicine, Dept. of Microbiology, 477 
Virst Ave., New York City. Asst. Prof.; Dir., 
Berg Inst. (6, 1942) 

Christman, Adam A., Ph.D. Univ. of Michigan 
Med. School, Ann Arbor. Prof. of Biological 
Chemistry. (2, 1929) 

Churney, Leon, Ph.D. Louisiana State Univ. 
School of Medicine, New Orleans 12. Assoc. Prof. 
of Phystology. (1, 1953) 

Chusid, Joseph G., M.D. St. Yincent’s Hospital, 
Neurological Div., 145 W. 11th St., New York 
City 11. Attending Neurologist. (1, 1951) 

Cizek, Louis Joseph, M.D. Columbia Univ. Col- 
lege of Physicians & Surgeons, Dept. of Phys- 
iology, 6830 W. 168th St., New York City 32. 
Asst. Prof. (1, 1951) 

Clamann, Hans G., M.D. USAF School of Aviation 
Medicine, Dept. of Physiology and Biophysics, 
Randolph Field, Tex. Research Physiologist. 
(1, 1953) 

Clark, Byron B., Ph.D. Tufts College Med. School, 
136 Harrison Ave., Boston 15, Mass. Prof. of 
Pharmacology. (3, 1940) : 

Clark, Eliot R., M.D. Univ. of Pennsylvania, Phil- 
adelphia. Prof. of Anatomy. (1R, 1919) 

Clark, Ernest D., Ph.D. 826 Skinner Bldg., Seattle 
1, Wash. Dir. of the Labs., Northwest Branch, 
Natl. Canners’ Assoc. (2R, 1912) 

Clark, George, Ph.D. Univ. of Buffalo, Dept. of 
Physiology, Buffalo 14, N. Y. Assoc. Prof. of 
Physiology. (1, 1943) 

Clark, Guy W., Ph.D. R.F.D. 5330 Wild Horse 
Valley Rd., Napa, Calif. (2R, 1922) 

Clark, Janet Howell, Ph.D. 708 Cedarcroft Rd., 
Baltimore, Md. Research Assoc., Dept. of En- 
vironmental Medicine, Johns Hopkins Univ. (1, 
1922) 

Clark, John Kapp, M.D. Univ. of Pennsylvania, 
Univ. Hospital, Philadelphia 4. Asst. Prof. of 
Medicine; Dir. of Research, Smith, Kline & 
French Labs. (1, 1953) 

Clark, Leland C., Jr., Ph.D. Antioch College, Fels 
Research Inst., Yellow Springs, Ohio. Research 
Assoc. (1, 1953) 

Clark, Paul F., Ph.D. Univ. of Wisconsin Med. 
School, Madison. Prof. of Med. Microbiology. (6, 
1928) 

Clark, Robert T., Jr., Ph.D. USAF School of 
Aviation Medicine, Dept. of Physiology and 
Biophysics, Randolph Field, Tex. Head. (1, 
1953) 

Clark, William G., Ph.D. Gen. Med. Research, 
V. A. Center, Bldg. 114, Wilshire and Sawtelle 
Blvds., Los Angeles 25, Calif. Chief, Phar- 
macology-Physiology Section. (1, 1942; 3, 1949) 
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Clark, William Mansfield, Ph.D. Johns Hopkins 
Univ., Dept. of Chemistry, Baltimore, Md. 
DeLamar Prof. Emeritus of Physiological Chem- 
istry; Research Prof. of Chemistry. (2R, 1920) 

Clarke, Donald A., Ph.D. Sloan-Kettering Inst. 
for Cancer Research, 444 East 68th St., New 
York City 21. Assoc. Member and Head, Solid 
Tumor, Screening Sec. (3, 1952) 

Clarke, Hans Thacher, D.Sc. (London). Columbia 
Univ. College of Physicians & Surgeons, New 
York City 32. Prof. of Biochemistry. (2, 1929) 

Clarke, Robert W. Army Med. Service Grad. 
School, Army Med. Center, Washington 12, 
D. C. Chief, Dept. of Surgical Physiology. (1, 
1936) 

Cleghorn, Robert Allen, M.D., D.Se. McGill 
Univ., Dept. of Psychiatry, Montreal, Quebec, 
Canada. Assoc. Prof. (1, 1937) 

Clowes, George Henry Alexander, Ph.D. Eli Lilly 
& Co., Indianapolis 6, Ind. Dir. of Research 
Emeritus. (2R, 1914; 6, 1919) 

Cluff, Leighton Eggertsen, M.D. Johns Hopkins 
Hosp., Baltimore 5, Md. Resident Physician; 
Instr. in Medicine, Johns Hopkins Univ. (6, 
1954) 

Coburn, Alvin F., M.D. Rheumatic Fever Research 
Inst., Chicago, Ill. Director. (6, 1948) 

Coca, Arthur F., M.D. 425 Grant Ave., Oradell, 
N.J. (GH, 1916) 

Cochran, K. W., Ph.D. Univ. of Michigan, School 
of Public Health, Dept. of Epidemiology, Ann 
Arbor. Research Assoc.; Instr., Dept. of Phar- 
macology. (3, 1952) 

Code, Charles F., Ph.D., M.D. Mayo Foundation, 
Rochester, Minn. Prof. of Physiology. (1, 1939; 
3, 1950) 

Coffey, Julia M., A.B. Div. of Labs. and Research, 
New York State Dept. of Health, Albany. 
Assoc. Bacteriologist. (6, 1937) 

Coghill, Robert D., Ph.D. Abbott Labs., N. Chi- 
cago, Ill. Dir. of Research. (2, 1932) 

Cohen, Philip P., Ph.D., M.D. Univ. of Wisconsin, 
Med. School, Madison. Prof. of Physiological 
Chemistry. (2, 1941) 

Cohen, Saul L., Ph.D. Univ. of Minnesota, 207 
Millard Hall. Minneapolis. Assoc. Prof. of Phys- 
iological Chemistry. (2, 1948) 

Cohen, Seymour S., Ph.D. Univ. of Pennsylvania 
School of Medicine, Dept. of Physiological 
Chemistry, Philadelphia, Pa. Prof. of Physio- 
logical Chemistry and Pediatrics. (2, 1946) 

Cohen, Sophia M., B.S. New York State Dept. of 
Health, Div. of Labs. and Research, Albany. Sr. 
Bacteriologist. (6, 1938) 

Cohen, Stanley, Ph.D. Washington Univ., Dept. 
of Zoology, St. Louis 5, Mo. Research Asst. 
(2, 1954) 

Cohn, Alfred E., M.D. Rockefeller Inst. for Med. 
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City 21. Member. (1R, 1911; 3, 1913) 

Cohn, Clarence, M.D. Michael Reese Hospital, 
Med. Research Inst., Chicago, Ill. Dir. of Dept. 
of Biochemistry. (1, 1948) 

Cohn, Melvin. Pasteur Institute, Paris, France. 
(6, 1951) 

Cohn, Mildred, Ph.D. Washington Univ. School 
of Medicine, Euclid Ave. and Kingshighway, 
St. Louis 10, Mo. Established Investigator, Am. 
Heart Assn.; Research Assoc., Biological Chem- 
istry. (2, 1949) 

Cohn, Waldo E., Ph.D. Oak Ridge Natl. Lab., 
Biology Div., Oak Ridge, Tenn. Biochemist. (2, 
1944) 

Cole, Harold H., Ph.D. Univ. of California, Col- 
lege of Agriculture, Dept. of Animal Husbandry, 
Davis. Prof. and Chairman of Dept. (1, 1947) 

Cole, Kenneth S., Ph.D. Naval Med. Research 
Inst., Bethesda 14, Md. Technical Dir. (1, 
1934) 

Cole, Rufus, M.D., D.Sc. Mount Kisco, N. Y. 
Member Emeritus, Rockefeller Inst. for Med. Re- 
search. (4R, 1924; 6R, 1917) 

Cole, Versa V., Ph.D., M.D. Indiana Univ. Med. 
Center, Indianapolis. Pharmacologist. (3, 1941) 

Collett, Mary Elizabeth, Ph.D. Western Reserve 


Univ., Mather College, Cleveland, Ohio. Assoc. 


Prof. of Biology. (1, 1921) 

Collier, H. Bruce, Ph.D. Univ. of Alberta, Dept. 
of Biochemistry, Edmonton, Alta., Canada. 
Prof. and Head of Dept. (2, 1944) 

Collings, William Doyne, Ph.D. Michigan State 
College, Dept. of Physiology, East Lansing. 
Assoc. Prof. (1, 1944) 

Collins, Dean A., Ph.D., M.D. Temple Univ. 
School of Medicine, 3400 N. Broad St., Phila- 
delphia 40, Pa. Prof. and Head of Dept. of Phar- 
macology. (1, 1938) 

Collins, Russell J., A.M., M.D. St. John, New 
Brunswick, Canada. Med. Superiniendent of St. 
John Tuberculosis Hospital. (3, 1915) 

Collip, J. B., Ph.D., M.D. Univ. of Western On- 
tario, R.R. 3, London, Ontario, Canada. Dean 
of Medicine; Dir., Med. Research. (1, 1920; 2, 
1920) 

Colowick, Sidney P., Ph.D. Johns Hopkins Univ., 
McCollum-Pratt Inst., Baltimore 18, Md. Prof. 
of Biology. (2, 1944) 

Coman, Dale R., M.D. Univ. of Pennsylvania 
School of Medicine, Philadelphia. Prof. of Ezx- 
per. Pathology. (4, 1939) 

Comar, Cyril Lewis, Ph.D. Univ. of Tennessee, 
Atomic Energy Commission Agricultural Re- 
search Program, Oak Ridge. Lab. Dir. and Re- 
search Coordinator. (5, 1951) 

Combs, Gerald F., Ph.D. Univ. of Maryland, 

Dept. of Poultry Husbandry, College Park. 

Prof. of Poultry Nutrition. (5, 1954) 





vania Grad. School of Medicine, Philadelphia. 
Prof. of Physiology and Pharmacology. (1, 1943; 
3, 1939) i 

Congdon, Charles C., M.D. Natl. Insts. of Health, 
Natl. Cancer Inst., Bethesda 14, Md. Med. 
Officer and Pathologist. (4, 1953) 

Conklin, Ruth E., Ph.D. Vassar College, Pough- 
keepsie, N. Y. Prof. of Physiology. (1, 1940) 

Conn, Eric E., Ph.D. Univ. of California, Div. of 
Plant Nutrition, Berkeley 4. Lecturer in Plant 
Nutrition; Asst. Plant Physiologist, Agriculture 
Expt. Station. (2, 1952) 

Conn, Jerome W., M.D. Univ. of Michigan Med. 
School, Ann Arbor. Prof. of Internat Medicine. 
(5, 1942) 

Consolazio, William V., B. S. National Science 
Foundation, Washington 25, D. C. Program Dir. 
of Molecular Biology. (2, 1949) 

Cook, Donald Hunter, Ph.D. Univ. of Miami, 
Coral Gables 34, Fla. Prof. of Chemistry. (2, 1929) 

Cook, Donald L., Ph.D. G. D. Searle and Co., 
P. O. Box 5110, Chicago 80, Ill. Pharmacologist. 
(3, 1952) 

Cooke, Robert A., A.M., M.D. 60 E. 58th St., New 
York City. Dir. of Dept. of Allergy, Roosevelt 
Hospital. (6, 1920) 

Coolidge, Thomas B., M.D., Ph.D. Univ. of Chi- 
cago, Abbot Hall, Chicago 37, Ill. Assoc. Prof., 
Dept. of Biochemistry and Walter G. Zoller Me- 
morial Dentai Clinic. (2, 1942) 

Coon, Julius M., M.D. Jefferson Med. College, 
Dept. of Pharmacology, 1025 Walnut St., 
Philadelphia 7, Pa. Prof. and Chairman of Dept. 
(3, 1941) 

Coon, Minor J., Ph.D. Univ. of Pennsylvania Med. 
School, Philadelphia 4. Assoc. Prof. of Phys- 
tological Chemistry. (2, 1952) 

Coons, Albert H., M.D. Harvard Univ. Med. 
School, 25 Shattuck St., Boston 15, Mass. Assoc. 
in Bacteriology and Immunology. (6, 1950) 

Coons, Callie Mae, Ph.D. U.S. Dept. of Agricu!- 
ture, Bureau of Human Nutrition and Home 
Economics, Washington, D. C. Asst. Chief. (é, 
1933) 

Cooper, Merlin L., M.D. Children’s Hospital R: - 
search Foundation, Elland Ave. and Bethesd.,, 
Cincinnati 29, Ohio. Assoc. Prof. of Bacteriolog: ; 
Asst. Prof. of Pediatrics, Univ. of Cincinnai 
College of Medicine. (6, 1949) 

Cooperman, Jack M., Ph.D. Hoffmann-LaRocl e 
Inc., Nutley 10, N. J. Sr. Research Biochemis'. 
(5, 1952) 

Copeland, D. Eugene, Ph.D. 1027 N. Manchester 
St., Arlington 5, Va. Assoc. Prof., Brown Univ; 
on leave to Office of the Surgeon General, USA? 
Hqs., Washington, D.C. (1, 1951) 

Copley, Alfred Lewin, M.D. Centre Internation: 

de l’Enfance, Lab. de Recherches, Chateau ce 
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Longchamp, Bois de Boulogne, Paris 16°, 
France. Charge de Recherches de Laboratoire. (1, 
1944) 

Copp, Douglas Harold, M.D., Ph.D. Univ. of 

British Columbia, Dept. of Physiology, Van- 

couver, B.C., Canada. Prof. and Head of Dept. 

(1, 1951) 

orbin, Kendall B., M.D. 919 8th St., S.W., 

Rochester, Minn. Consultant in Neurology, Mayo 

Clinic; Prof. of Neuroanatomy, Mayo Founda- 

tion. (1, 1941) 

Corcoran, Arthur Curtis, C.M., M.D. Cleveland 
Clinic Foundation, Cleveland 6, Ohio. Asst. 
Dir., Research Div. (1, 1940) 

Cordy, Donald R., Ph.D. Univ. of California 
School of Veterinary Medicine, Davis. Assoc. 
Prof. of Veterinary Pathology; Assoc. Patholo- 
gist. (4, 1954) 

Corey, Edward Lyman, Ph.D. Univ. of Virginia 
School of Medicine, Charlottesville. Prof. of 
Physiology. (1, 1931) 

Cori, Carl F., M.D. Washington Univ. School of 
Medicine, Kingshighway and Euclid Ave., St. 
Louis 10, Mo. Prof. of Biochemistry. (2, 1925) 

Cori, Gerty T., M.D. Washington Univ. School of 
Medicine, St. Louis 10, Mo. Prof. of Biochem- 
istry. (2, 1927) ‘ 

Corley, Ralph Conner, Ph.D. Purdue Univ., Dept 
of Chemistry, Lafayette, Ind. Prof. of Biochem- 
istry. (2, 1927) 

Cornatzer, W. E., Ph.D., M.D. Univ. of North 
Dakota Med. School, Dept. of Biochemistry, 
Grand Forks. Prof. and Head of Dept. (2, 1950) 

Corper, Harry J., M.D., Ph.D. 1295 Clermont St., 
Denver 7, Colo. Dir. of Research, Natl. Jewish 
Hospital and Univ. of Colorado School of Medicine. 
(2R, 1912) 

Corson, Samuel A., Ph.D. Univ. of Arkansas 
School of Medicine, Little Rock. (1, 1943) 

Cotten, Marion deVeaux, Ph.D. Tulane Univ. 
School of Medicine, Dept. of Pharmacology, 
New Orleans, La. (3, 1953) 

Cotts, Gerhard K., M.D. 4668 N. Dittmar Rd., 
Arlington, Va. (8, 1937) 

Co Tui, Frank W., M.D. Creedmoor Inst., Queens 
Village 27, N. Y. Dir., Biologic Research. (3, 
(1931) 

Cotzias, George C., M.D. Brookhaven Natl. 
Lab., Dept. of Medicine, Upton, N. Y. Physi- 
cian. (4, 1954) 

Couch, James Russell, Ph.D. Texas A. & M. Col- 
lege, College Station. Prof., Depts. of Poultry 
Husbandry and Biochemistry and Nutrition. (2, 
1953; 5, 1950) 

Coulson, Roland A., Ph.D. Louisiana State Univ. 
School of Medicine, Dept. of Biochemistry, 
New Orleans 12. Professor. (2, 1954) 

Cournand, Andre Frederic, M.D. Chest Service, 
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Bellevue Hospital, C. D. Building, Ist Ave. at 
28th St., New York City. Prof. of Medicine, 
College of Physicians and Surgeons, Columbia 
Univ. (1, 1944) 

Cowen, David, M.D. Columbia Univ. College of 
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Crampton, E. W., Ph.D., Macdonald College Post 
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Crandall, Dana I., Ph.D. Univ. of Cincinnati, 
College of Medicine, Cincinnati 19, Ohio. Assoc. 
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Crandall, Lathan A., Jr., M.D., Ph.D. Miles Labs., 
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1951) 

Crisler, George R., Ph.D., M.D. 157 E. New Eng- 
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Calif. Dir., Biological Science Lab. (3, 1951) 

Cronkite, Eugene P., M.D. 9700 Parkwood Dr., 
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Cullen, Stuart C., M.D. Univ. Hospitals, Iowa 
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Curtis, George Morris, Ph.D., M.D. Ohio State 
Univ., Kinsman Hall, Columbus. Prof. of Sur. 
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Curtis, Howard J., Ph.D. Brookhaven Natl. Lab., 
Upton, L. I., N. Y. Sr. Biologist and Chairman, 
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School of Medicine, Pittsburgh, Pa. Renzie- 
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Darby, William J., M.D., Ph.D. Vanderbilt Univ. 
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of Medicine, New York City 16. Prof. of Phar- 
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Davis, Dorland J., M.D., Ph.D. Natl. Insts. of 
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Day, Harry G., Sc.D. Indiana Univ., Dept. of 
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School of Medicine, 80 E. Concord St., Boston 
18, Mass. Prof. of Pharmacology. (3, 1946) 
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St., Chevy Chase, Md. Consultant, Biological 
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York Hospital. (6, 1941) 

DeGraff, Arthur C., M.D. New York Univ. Col- 
lege of Medicine, New York City. Prof. of 
Therapeutics. (1, 1950; 3, 1937) 

de Gutierrez-Mahoney, C. G., M.D. St. Vincent’s 
Hospital, New York City. Dir., Neurological 
Div. and Neurosurgeon-in-Chief. (1, 1940; 4, 
1941) 

Deichmann, William B., Ph.D. Univ. of Miami, 
School of Medicine, Dept. of Pharmacology, 
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Delory, George Edward, Ph.D. (Lond.). Univ. of 
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Dennis, Emery W., Ph.D. Sterling-Winthrop Re- 
search Inst., Rensselaer, N. Y. Dir., Biology 
Div. (3, 1952; 6, 1952) 
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Dettwiler, Herman A., Ph.D. Eli Lilly and Cc., 
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Dickman, Sherman R., Ph.D. Univ. of Utah, 205 
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Prof. of Biochemistry. (2, 1951) 
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Dienes, Louis, M.D. Massachusetts General Hos- 
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Univ. School of Medicine, Cleveland 6, Ohio. 
Prof. of Preventive Medicine. (6, 1941) 

liinning, James S., Ph.D. Univ. of Arkansas 
School of Medicine, Dept. of Biochemistry, 
Little Rock, Ark. Assoc. Prof. (5, 1953) 
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College, Dept. of Pharmacology, 230 N. Broad 
St., Philadelphia, Pa. Prof. and Head of Dept. 
(1, 1943; 3, 1951). 

Lische, Zacharias, M.D. Columbia Univ. College 
of Physicians and Surgeons, Dept. of Oph- 
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Dittmer, Karl, Ph.D. Florida State Univ., Dept. 
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Dodd, Matthew C., Ph.D. Ohio State Univ., Dept. 
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Dohan, F. Curtis, M.D. 80 Princeton Rd., 
Cnywyd, Pa. Assoc. in Clinical Medicine, Univ. 
of Pennsylvania. (1, 1941) 
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Dept. of Pediatrics, 920 E. 59th St., Chicago, II. 
Assoc. Prof. (2, 1948) 
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Radiation Lab., Chicago 37, Ill. Research Assoc.; 
Asst. Prof. Dept. of Pharmacology. (3, 1953) 

Dounce, Alexander L., Ph.D. Strong Memorial 
Hospital, 260 Crittenden Blvd., Rochester, 
N. Y. Asst. Prof. of Biochemistry, Univ. of 
Rochester School of Medicine and Dentistry. (2, 
1944) 

Doupe, Joseph, M.D. Medical College, Dept. of 
Physiology and Med. Research, Bannatyne and 
Emily, Winnipeg, Manitoba, Canada. Prof. 
and Chairman of Dept. (1, 1949) 

Dow, Philip, Ph.D. Medical College of Georgia, 
Augusta. Prof. of Physiology. (1, 1939) 

Dow, Robert S., M.D., Ph.D. Univ. of Oregon 
Med. School, Portland, Assoc. Prof. of Anat- 
omy. (1, 1940) 

Downs, Ardrey W., M.D., D.Sc. Univ. of Alberta, 
Edmonton, Alberta, Canada, Emeritus Prof. 
of Physiology and Pharmacology. (1R, 1917) 

Downs, Cornelia M., Ph.D. Route 2, Lawrence, 
Kans. Prof. of Bacteriology, Univ. of Kansas. 
(6, 1929) 

Doyle, William Lewis, Ph.D. Univ. of Chicago, 
Dept. of Anatomy, Chicago 37, Ill. (1, 1946) 

Drabkin, David L., M.D. Univ. of Pennsylvania 
Grad. School of Medicine, Philadelphia 4. Prof. 
and Chairman of Dept. of Physiological Chem- 
istry. (2, 1928; 5, 1934) 

Dragstedt, Carl A., Ph.D., M.D. Northwestern 
Univ. Med. School, 303 E. Chicago Ave., 
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Chicago, Ill. Prof. and Chairman of Dept. of 
Pharmacology. (1, 1928; 3, 1932) 

Dragstedt, Lester R., M.D., Ph.D. Univ. of 
Chicago, 950 E. 59th St., Chicago, Ill. Prof. 
and Chairman of Dept. of Surgery. (1, 1920) 

Draize, J. H., Ph.D. Food and Drug Admin., 
Div. of Pharmacology, Washington, D. C. Phar- 
macologist. (3, 1940) 

Drake, T. G. H., M.B. Univ. of Toronto, Toronto, 
Canada. Asst. Prof. of Pediatrics, Dept. of 
Medicine; Dir., Research Lab., Hospital for 
Sick Children. (5, 1936) 

Draper, William B., M.Sc., M.D. Univ. of 
Colorado School of Medicine, 4200 E. 9th Ave., 
Denver. Prof. of Pharmacology. (1, 1947; 3, 1938) 

Dreisbach, Robert H., Ph.D., M.D. Stanford 
Univ. School of Medicine, San Francisco 15, 
Calif. Assoc. Prof. of Pharmacology. (3, 1945) 

Dreyer, Nicholas Bernard, M.A. Woman’s Med. 
College of Pennsylvania, Philadelphia 29. Prof. 
of Physiology and Pharmacology. (3, 1942) 

Drill, Victor Alexander, Ph.D., M.D. Wayne Univ. 
College of Medicine, Detroit 26, Mich. Prof. of 
Pharmacology. (1, 1943; 3, 1946) 

Drinker, Cecil K., M.D. P. O. Box 502, Falmouth, 
Mass. (1, 1915) 

Dripps, Robert D., M.D. Univ. of Pennsylvania 
School of Medicine, Philadelphia 4. Prof. of 
Anesthesiology. (1, 1947; 3, 1945) 

Driver, Robert L., Ph.D., M.D. Humboldt, Tenn. 
(1, 1945; 3, 1947) 

Drury, Douglas R., M.D. Univ. of Southern 
California, Los Angeles. Prof. of Physiology. 
(1, 1932) 

Dubin, Harry E., Ph.D. HED Pharmaceuticals, 
Inc., 48 Carlton Rd., New Rochelle, N. Y. 
President. (2, 1925) 

Dubin, Isadore N., M.D. Armed Forces Inst. of 
Pathology, Washington 25,D C. Chief, Hepatic 
Pathology Sec. (4, 1947) 

Dubnoff, Jacob W., Ph.D. 1201 E. California St., 
Pasadena 4, Calif. Sr. Research Fellow, Cali- 
fornia Inst. of Technology. (2, 1946) 

Du Bois, Arthur B., M.D. Univ. of Pennsylvania 
Grad. School of Medicine, Dept. of Physiology 
and Pharmacology, Philadelphia 4. Asst. Prof. 
of Physiology. (1, 1954) 

DuBois, Eugene F., M.D. Cornell Univ. Med. 
School, 1300 York Ave., New York City. Emeri- 
tus Prof. of Physiology and Biophysics. (1, 1913; 
3R, 1921; 5R, 1935) 

Du Bois, Kenneth P., Ph.D. Univ. of Chicago, 
Dept. of Pharmacology, Chicago 37, Ill. Assoc. 
Prof. (3, 1946) , 

Dubos, Rene J., Ph.D., D.Sc. Rockefeller Inst. 
for Med. Research, 66th St. and York Ave., 
New York City. Head of Dept. of Bacteriology. 
(6, 1938) 

Duffy, Carl E., Ph.D. Univ. of Arkansas School 
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of Medicine, Little Rock. Prof. of Bacteriolog; 
and Parasitology. (6, 1951) 

Dugal, L. Paul, Ph.D. Laval Univ. Med. School, 
Research Dept. on Acclimatization, Quebec 
City, Canada. Dir. and Prof., Exper. Physiology. 
(1, 1947) 

Duggan, Edward L., Ph.D. Univ. of California 
Med. School, Berkeley, Asst. Prof. of Physio- 
logical Chemistry. (2, 1951) 

Dukes, H. H., D.V.M., M.S. Cornell Univ., New 
York State Veterinary College, Ithaca. Prof. 
of Veterinary Physiology. (1, 1934) 

Dulaney, Anna D., Ph.D. Univ. of Tennessee, 
Pathological Inst., Memphis. Assoc. Prof. of 
Bacteriology, Med. School. (6, 1924) 

Dumke, Paul Rudolph, M.D. Henry Ford Hospi- 
tal, West Grand Blvd. and Hamilton Ave., 
Detroit 2, Mich. Dir., Sec. of Anesthesiology. 
(3, 1942) 

Dumm, Mary E., Ph.D. New York Univ. College 
of Medicine, 477 First Ave., New York City 16. 
Adjunct Asst. Prof. of Chemistry. (1, 1950) 

Dunham, Wolcott B., M.D. V. A. Med. Teaching 
Group, Kennedy Hospital, Memphis 15, Tenn. 
Dir., General Research Lab. (6, 1951) 

Dunlap, Charles E., M.D. Tulane Univ. of Lou- 
isiana, 1430 Tulane Ave., New Orleans. Prof. 
of Pathology. (4, 1942) 

Dunn, Arthur L., Ph.D. VA Hospital, Radioiso- 
tope Unit, 4101 Woolworth Ave., Omaha 5. 
Principal Scientist. (1, 1951) 

Dunn, Max Shaw, Ph.D. Univ. of California, Los 
Angeles. Prof. of Chemistry; Prof. of Physiolog- 
ical Chemistry. (2, 1933) 

Dunn, Thelma Brumfield, M.D. Natl. Cancer 
Inst., Bethesda, Md. Med. Officer. (4, 1945) 

Durlacher, Stanley H., M.D. Louisiana State 
Univ. School of Medicine, Dept. of Pathology, 
New Orleans 12. Assoc. Prof. (1, 1949) 

Durrum, Emmett L., M.D. Walter Reed Med. 
Center, Army Med. Service Grad. School, 
Washington 12, D. C. Chief, Dept. of Pharma- 
cology. (2, 1954) 

Dury, Abraham, Ph.D. Bradford Hospital, In- 
terstate Pkwy., Bradford, Pa. Dir., Dorn Lab. 
for Med. Research. (1, 1948) 

Duryee, William R., Ph.D. Carnegie Inst., Dept. 
of Terrestrial Magnetism, Washington 15, D. C. 
Head, Cellular Physiology Unit, Natl. Cancer Inst., 
Natl. Insts. of Health. (1, 1952) 

Dutcher, James D., Ph.D. Squibb Inst. for Mec. 
Research, New Brunswick, N. J. Dept. Hea, 
Div. of Organic Chemistry. (2, 1946) 

Dutcher, R. Adams, D.Sc. 254 E. Hamilton Ave, 
State, College Pa. Prof. Emeritus, Dept. cf 
Agriculture and Biochemistry, Pennsylvania Sta‘ 
College. (2R, 1920; 5R, 1933) 

Duval, Charles Warren, M.D. Sacred Heart Hos- 
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pital, Pensacola, Fla. Prof. Emeritus of Pathol- 
ogy and Bacteriology, Tulane Univ. (4, 1913) 

du Vigneaud, Vincent, Ph.D. Cornell Univ. Med. 
College, 1300 York Ave., New York City 21. 
Prof. of Biochemistry. (2, 1929; 5, 1934) 

Dworkin, Simon, D.D.S., M.D. McGill Univ., 
Biology Building, Montreal, Quebec, Canada. 
Lecturer in Physiology, Faculty of Medicine. 
(1, 1931) 

Dye, J. A. Ph.D. Cornell Univ., James Law Hall, 
Ithaca, N. Y. Prof. of Physiology. (1, 1929) 

Dye, Marie, Ph.D. Michigan State College, East 
Lansing. Dean, School of Home Economics. (2, 
1929; 5, 1933) 

Dyer, Helen M., Ph.D. Natl. Cancer Inst., 
Bethesda, Md. Chemist. (2, 1936; 5, 1937) 

Dziemian, Arthur J., Ph.D. Med. Labs., Army 
Chemical Center, Md. Chief, Wound Ballistics 
Br. (1, 1948) 

Dziewiatkowski, Dominic D., Ph.D. Rockefeller 
Inst. for Med. Research, Hospital, 66th St. and 
York Ave., New York City 21. Assoc., Dept. 
of Biochemistry. (2, 1950) 

Eadie, George S., Ph.D. Duke Univ. School of 
Medicine, Box 3709, Durham, N. C. Prof. of 
Physiology and Pharmacology. (1, 1929; 3, 1940) 

Eagle, Edward, Ph.D. Swift and Co., Research 
Labs., Chicago 9, Ill. Head, Div. of Physiology 
and Toxicology. (1, 1950; 3, 1953) 

Eagle, Harry, M.D. Natl. Insts. of Health, Bethes- 
da, Md. Chief of Section on Exper. Therapeutics, 
Microbiological Inst. (3, 1946; 4, 1936; 6, 1953) 

Eakin, Robert E., Ph.D. Univ. of Texas, Dept. of 
Chemistry, Austin. Assoc. Prof. of Chemistry. 
(2, 1948) 

Earle, D. P., Jr., M.D., Med. Sc.D. Northwestern 
Univ. Med. School, 303 E. Chicago Ave., Chi- 
cago 11, Ill. (1, 1947) 

Earle, Wilton R., Ph.D. Natl. Cancer Inst., 
Bethesda, Md. Head, Tissue Culture Seetion, 
Lab. of Biology. (4, 1940) 

Eaton, Monroe D., M.D. Harvard Med. School, 
Boston, Mass. Assoc. Prof. of Bacteriology and 
Immunoiogy. (6, 1937) 

Eccles, John Carew, Ph.D. Australian Natl. Univ., 
Dept. of Physiology, Canberra. Professor. 
(1H, 1952) 

Eckenhoff, James E., M.D. Hospital of the Univ. 
of Pennsylvania, Philadelphia. Assoc. Prof. of 
Anesthesiology. (1, 1948) 

Ecker, E. E., Ph.D. Western Reserve Univ. School 
of Medicine, 2085 Adelbert Rd., Cleveland, 
Ohio. Prof. of Immunology. (4, 1925; 6, 1947) 

Eckert, Edward A., Ph.D. Duke Univ. School of 
Medicine, Box 2926, Durham, N. C. Instr. in 
Bacteriology; Research Assoc. (4, 1954; 6, 1954) 

Eckstein, Gustav, M.D. Univ. of Cincinnati Col- 
lege of Medicine, Cincinnati, Ohio. Prof. of 
Physiology. (1, 1948) 
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Eckstein, Henry C., Ph.D. Univ. of Michigan, 
320 W. Med. Building, Ann. Arbor. Prof. of Bio- 
logical Chemistry. (2, 1925) 

Eckstein, R. W., M.D. Western Reserve Univ., 
Dept. of Medicine, Cleveland, Ohio. Asst. Prof. 
of Medicine and Physiology. (1, 1947) 

Eddy, Bernice E., Ph.D. Natl. Insts. of Health, 
Inst. of Microbiology, Bethesda 14, Md. Sr. 
Bacteriologist. (6, 1949) 

Eddy, Nathan B., M.D. Natl. Insts. of Health, 
Bethesda, Md. Med. Officer. (3, 1929) 

Eddy, Walter H., Ph.D. P.O. Box 6147, Southbore 
Sta., West Palm Beach, Fla. Research Dir., 
Mangrove Products Co. (2R, 1913; 5R, 1933) 

Edelmann, Abraham, Ph.D. Brookhaven Natl. 
Lab., Upton, L. I., N. Y. Physiologist. (1, 
1948) 

Ederstrom, H. E., Ph.D. Univ. of North Dakota, 
School of Medicine, Dept. of Physiology, Grand 
Forks. Professor. (1, 1949) 

Edholm, O. G., M.B. Natl. Inst. for Med. Re- 
search, Hampstead, London, N.W. 3, England. 
Head, Dept. of Human Physiology. (1, 1948) 

Edsall, Geoffrey, M.D. Army Med. Service Grad. 
School, Army Med. Center, Washington 12, 
D. C. Dir., Immunology Div. (6, 1943) 

Edsall, John Tileston, M.D. Biological Labs., 
Harvard Univ., 16 Divinity Ave., Cambridge 38. 
Prof. of Biological Chemistry. (2, 1931) 

Edwards, Dayton J., Ph.D. Cornell Univ. Med. 
College, 1300 York Ave., New York City. 
Acting Dean. (1R, 1921) 

Edwards, Jesse E., M.D. Mayo Clinic, Rochester 
4, Minn. Assoc. Prof. of Pathologic Anatomy, 
Mayo Foundation. (4, 1941) 

Edwards, J. Graham, Ph.D.3435 Main St., Buffalo, 
N. Y. Assoc. Prof. of Anatomy, Univ. of Buffalo. 
(1, 1932) 

Edwards, Leslie E., Ph.D. Med. College of Vir- 
ginia, Dept. of Physiology and Pharmacology, 
Richmond. Assoc. Prof. (1, 1950) 

Eggerth, Arnold H., Ph.D. Hoagland Lab., 335 
Henry St., Brooklyn, N. Y. Prof. Emeritus of 
Microbiology and Immunology, State Univ. Med. 
Center at New York. (4, 1925) 

Ehrenstein, Maximilian R., Ph.D. Univ. of Penn- 
sylvania Hospital, 806 Maloney Clinic, 36th 
and Spruce Sts., Philadelphia 4. Prof. of Physio- 
logical Chemistry, Univ. of Pennsylvania School 
of Medicine. (2, 1942) 

Ehrich, William E., M.D. Univ. of Pennsylvania, 
Philadelphia. Prof. of Pathology, Grad. School 
of Medicine; Chief, Div. of Pathology, Philadel- 
phia General Hospital. (4, 1945) 

Eichelberger, Lillian, Ph.D. Univ. of Chicago, 
Dept. of Surgery, Chicago, Ill. Assoc. Prof. of 
Biochemistry. (2, 1937) 

Eichna, Ludwig W., M.D. New York Univ. Col- 
lege of Medicine, Dept. of Medicine, 477 First 





Ave., New York City 16. Assoc. Prof. of Medi- 
cine; Visiting Physician, Bellevue Hosp. (1, 1949) 

Eichwald, Ernest J. Montana Deaconess Hosp., 
Great Falls. (4, 1953) 

Eiler, John J., Ph.D. Univ. of California Med. 
Center, San Francisco 22. Prof. of Biochemistry. 
(2, 1948) 

Eisen, Herman N., M.D. New York Univ.-Bel- 
levue Med. Center, Inst. of Industrial Medi- 
cine, 477 First Ave., New York City 16. Assoc. 
Prof. (6, 1951) 

Eisenbrandt, Leslie L., Ph.D. Univ. of Kansas 
City, 5100 Rockhill Rd. Kansas City 10, Mo. 
Prof. of Pharmacology; Dean, School of Phar- 
macy. (3, 1951) 

Eisenman, Anna J., Ph.D. U. S. Public Health 
Service Hospital, Lexington, Ky. Biological 
Chemist. (2, 1930) 

Elberg, Sanford S., Ph.D. Univ. of California, 
Dept. of Bacteriology, Berkeley 4. Prof. and 
Chairman of Dept. (6, 1948) 

Elderfield, Robert C., Ph.D. Univ. of Michigan, 
2020 Chemistry Bldg., Ann Arbor. Prof. of Chem- 
istry. (2, 1934) 

Elftman, Herbert, Ph.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, 630 W. 168th 
St., New York City. Assoc. Prof. in Anatomy. 
(1, 1940) 

Elion, Gertrude B., M.S. 25 Park View Ave., 
Bronxville 8, N. Y. Sr. Biochemist, Wellcome 
Research Labs. (2, 1952) 

Eliot, Martha M., M.D. 5005 Jamestown Rd., 
Washington 16, D. C. (5, 1933) 

Elkinton, J. Russell, M.D. Univ. of Pennsylvania 
Hospital, Dept. of Medicine, Philadelphia. (1, 
1947) 

Elliott, Henry W., Ph.D., M.D. Univ. of California 
Med. School, San Francisco 22. Asst. Prof. of 
Pharmacology. (3, 1948) 

Elliott, K. Allan C., Sc.D., Ph.D. Montreal Neuro- 
logical Inst., 3801 Univ. St., Montreal, Que., 
Canada. Assoc. Prof. of Exper. Neurology and 
Biochemistry. (2, 1937) 

Elliott, William H., Ph.D. St. Louis Univ., School 
of Medicine, 1402 S. Grand Blvd., St. Louis 4, 
Mo. Assoc. Prof. of Biochemistry. (2, 1952) 

Ellis, C. H., Ph.D. Wellcome Research Labs., 
Tuckahoe 7, N. Y. Sr. Pharmacologist. (1, 1947) 

Ellis, Frederick W., M.D., Ph.D. Univ. of North 
Carolina, School of Medicine, Chapel Hill. As- 
soc. Prof. of Pharmacology. (3, 1945) 

Ellis, Lillian N., Ph.D. Adelphi College, Garden 
City, Long Island, N. Y. Professor. (5, 1940) 
Ellis, N. R., M.S. U. 8. Dept. of Agriculture, 
Agricultural Research Ctr., Beltsville, Md. 

Agric. Administrator, Animal and Poultry Hus- 
bandry Div. (2, 1928; 5, 1933) 
Ellis, Sydney, Ph.D. Temple Univ. Med. School, 
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Dept. of Pharmacology, Philadelphia, Pa. As- 
soc. Prof. (8, 1947) 

Elmadjian, Fred, Ph.D. Box 57, Worcester, Mass. 
Staff Member, Worcester Foundation for Exper. 
Biology. (1, 1950) : 

Elvehjem, Conrad Arnold, Ph.D. Univ. of Wis- 
consin, Biochemistry Bldg., Madison. Professor. 
(2, 1931; 5, 1933) 

Embree, Norris Dean, Ph.D. Distillation Prod- 
ucts Industries. Rochester 3, N. Y. Dir. of Re- 
search. (2, 1946) 

Emerson, George A., Ph.D. Univ. of Texas, Med. 
Branch, Galveston. Prof. of Pharmacology. (3, 
1935) 

Emerson, Gladys A., Ph.D. Merck Inst. of Ther- 
apeutic Research, Rahway, N. J. Head, Dept. 
of Animal Nutrition. (5, 1942) 

Emery, Frederick E., D.V.M., Ph.D. Univ. of 
Arkansas School of Medicine, Little Rock. Prof. 
of Physiology and Pharmacology. (1, 1930) 

Emmart, Emily W., Ph.D. Natl. Insts. of Health, 
Bethesda 14, Md. Cytologist. (3, 1947) 

Enders, John F., Ph.D. Children’s Med. Center, 
300 Longwood Ave., Boston, Mass. Chief, Re- 
search Div. of Infectious Diseases; Assoc. Prof. 
of Bacteriology and Immunology. (6, 1936) 

Endicott, Kenneth M., M.D. USPHS, Natl. Insts. 
of Health, Bethesda 14, Md. Scientific Dir., Div. 
of Research Grants. (4, 1947) 

Engel, Frank L., M.D. Duke Univ. School of 
Medicine, Durham, N. C. Assoc. Prof. of Medi- 
cine and Physiology. (1, 1947) 

Engel, Lewis L., Ph.D. Massachusetts General 
Hospital, Boston 14. Asst. Prof. of Biological 
Chemistry, Harvard Med. School (at the Mass. 
Gen. Hospital); Tutor in Biochemical Sciences, 
Harvard College. (2, 1949) 

Engel, Ruben W., Ph.D. Virginia Polytechnic 
Inst., Dept. of Biochemistry and Nutrition, 
Blacksburg. (5, 1948) 

Engle, Earl Theron, Ph.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, 630 W. 168th 
St., New York City. Prof. of Anatomy. (I, 
1930) 

English, James, Jr., Ph.D. Yale Univ., Sterling 
Chemistry Lab., New Haven, Conn. Asst. Prof. 
of Chemistry. (2, 1946) 

Enright, John B., Ph.D. Univ. of California. 
School of Veterinary Medicine, Davis. Assoc. 
Prof. (6, 1948) 

Entenman, Cecil, Ph.D. U. 8S. Naval Radiological 
Defense Lab., San Francisco 24, Calif. Head, 
Biochemistry Branch. (1, 1953) 

Eppright, Ercel S., Ph.D. Iowa State College 
Dept. of Food and Nutrition, Ames. Prof. ano 
Head of Dept. (5, 1954) 

Epstein, Albert A., M.D. 1111 Madison Ave. 
New York City. (2R, 1912) 

Ercoli, N., M.D., Ph.D. Armour Labs., 1425 W 
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42nd St., Chicago, Ill. Head of Pharmacology. (3, 
1947) 

Frickson, Cyrus C., M.D. Univ. of Tennessee, 
Inst. of Pathology, Memphis 3. Prof. of Pathol- 
ogy. (4, 1941) 

Erickson, John Otto, Ph.D. Veterans Admin. 
Center, Radioisotope Lab., Wilshire and Saw- 
telle Blvds., Los Angeles 25, Calif. Biophysicist. 
(6, 1946) 

Erlanger, Joseph, M.D., Sc.D. Washington Univ. 
School of Medicine, St. Louis, Mo. Prof. Emeri- 
tus of Physiology. (1R, 1901) 

Ershoff, Benjamin H., Ph.D. 2457 Fletcher Drive, 
Los Angeles 39, Calif. Research Assoc., Dept. of 
Biochemistry and Nutrition, Univ. of Southern 
California; Scientific Dir.. Emory W. Thurston 
Labs., Los Angeles. (5, 1950) 

Eschenbrenner, Allen B., M.D. Public Health 
Service, Virus and Rickettsial Lab., P.O. Box 
61, Montgomery 1, Ala. (4, 1946) 

Espe, Dwight L., Ph.D. U.S.D.A., Office of Exper. 
Stations, Washington 25, D. C. Administrator. 
(1, 1940) 

Essex, Hiram E., Ph.D. Mayo Clinic, Rochester, 
Minn. Prof. of Physiology Grad. School, Univ. 
of Minn. under the Mayo Fndn. (1, 1932; 3, 1940) 

Essig, Carl F., M.D. PHS Hosp., Lexington, Ky. 
Sr. Asst. Surgeon, PHS. (1, 1952) 

Etsten, Benjamin E., M.D. New England Center 
Hosp., Harrison Ave. and Bennett St., Boston 
11, Mass. Anesthetist in Chief; Prof. of Anesthe- 
sia, Tufts College Med. School. (3, 1954) 

Ettinger, C. H., M.D., C.M. Queen’s Univ., 
Kingston, Ontario, Canada. Prof. of Physiology; 
Asst. Dir., Div. of Med. Research, Natl. Re- 
search Council, Ottawa. (1, 1943) 

Evans, Charles A., M.D. Univ. of Washington, 
Dept. of Microbiology, Seattle 5. Prof. (6, 1952) 

Evans, Earl Alison, Jr., Ph.D. Univ. of Chicago, 
Dept. of Biochemistry, Chicago, Ill. Prof. and 
Chairman of Dept. (2, 1939) 

Evans, F. Gaynor, Ph.D. Wayne Univ. College of 
Medicine, 1401 Rivard St., Detroit 7, Mich. 
Assoc. Prof. of Anatomy. (1, 1954) 

Evans, Herbert M., M.D. Univ. of California, 
Berkeley. Prof. of Anatomy and Dir. of Inst. 
of Exper. Biology. (1R, 1919) 

Evans, John David, Ph.D. Temple Univ. School 
of Medicine, Philadelphia 40, Pa. Asst. Prof. of 
Physiology. (1, 1952) 

Evans, Robert John, ‘Ph.D. Michigan State Col- 
lege, Dept. of Agricultural Chemistry, East 
Lansing. Research Prof. (5, 1951) 

Evans, T. Gerald, M.D., Ph.D. Univ. of Minnesota 
Hospitals, Minneapolis. Dir. of Clin. Labs.; 
Prof. of Medicine, Univ. of Minnesota. (1, 1942) 

Evans, Titus C., Ph.D. State Univ. of Iowa, 
College of Medicine, Iowa City. Research Prof; 
Head of Radiation Research Lab. (1, 1949) 
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Eveleth, D. F., Ph.D., D.V.M. North Dakota 
Agricultural College, Fargo. Prof. of Veterinary 
Science, North Dakota Agricultural Exper. Sta- 
tion. (2, 1939) 

Everett, Guy M., Ph.D. Abbott Labs., Dept. of 
Pharmacology, N. Chicago 26, Ill. Sr. Pharma- 
cologist. (8, 1950) 

Everett, John W., Ph.D. Duke Hospital, 8ox 3209, 
Durham, N. C. Prof. of Anatomy, Duke Univ. 
School of Medicine. (1, 1951) 

Everett, Mark R., Ph.D. Univ. of Oklahoma 
School of Medicine, 800 N. E. 13th St., Okla- 
homa City 4. Dean, School of Medicine; Supt. of 
Univ. Hospitals. (2, 1929) 

Eversole, Wilburn J., M.Sc., Ph.D. Univ. of New 
Mexico, Dept. of Biology, Albuquerque. Pro- 
fessor. (1, 1950) 

Everson, Gladys, Ph.D. Univ. of California, Dept. 
of Home Economics, Davis. Prof. and Chairman. 
(5, 1948) 

Ewing, P. L., Ph.D. Univ. of Arkansas School of 
Medicine, Dept. of Pharmacology and Physi- 
ology, Little Rock. Assoc. Prof. (3, 1938) 

Eyster, John A. English, M.D. Univ. of Wiscon- 
sin, Madison. Prof. of Physiology. (1, 1906; 3R, 
1908) 

Fahr, George, M.D. Univ. of Minnesota Med. 
School, 102 Millard Hall, Minneapolis. Prof. of 
Clin. Medicine. (1R, 1913; 3R, 1940) 

Failey, Crawford F., Ph.D. 416 S. 6th St., Terre 
Haute, Ind. (2, 1933) 

Fairbairn, Donald, Ph.D. Macdonald College, Box 
199, Quebec, Canada. Assoc. Prof. of Parasitol- 
ogy, McGill Univ. (2, 1953) 

Fairhall, Lawrence T., Ph.D. Yale Univ., Dept. 
of Public Health, 310 Cedar St., New Haven, 
Conn. Lecturer in Public Health and Toxicology. 
(2R, 1924) 

Falk, Carolyn R., B.A. 40 E. 66th St., New York 
City. Bacteriologist, Bureau of Labs., Dept. of 
Health. (6, 1943) 

Falk, K. George, Ph.D. Lab. of Industrial Hy- 
giene, Inc., 254 W. 31st St., New York City 1. 
Director. (2R, 1913) 

Famulener, Lemuel W., Ph.D., M.D. 275 Engle 
St., Englewood, N. J. (6, 1920) 

Farah, Alfred E., M.D. State Univ. Med. Center 
at Syracuse, Syracuse, N. Y. Assoc. Prof. of 
Pharmacology. (3, 1948) 

Farber, Emmanuel. Tulane Univ. School of Medi- 
cine, Dept. of Pathology, New Orleans 12, La. 
(4, 1953) 

Farber, Sidney, M.D. 300 Longwood Ave., Boston, 
Mass. Prof. of Pathology, Harvard Med. School 
at Children’s Hospital. (4, 1934) 

Farmer, Chester J., A. M. Wilson’s Subdivision, 
Rt. 2, Cedar Lake, Ind. Prof. Emeritus of Bio- 
chemistry, Northwestern Univ. (2R, 1935) 

Farner, Donald S., Ph.D. State College of Wash- 





882 


ington, Dept. of Zoology, Pullman. Prof. of 
Zoephysiology. (1, 1952) 

Farnsworth, Edith B., M.D. 700 North Michigan, 
Chicago 11, Ill. Assoc. in Medicine, North- 
western Univ. (3, 1952) 

Farr, Lee E., M.D. Brookhaven Natl. Lab., 
Upton, L. I., N. Y. Chairman, Med. Dept.; 
Dir., Dept. of Med. Sciences; Physician-in-Chief, 
Brookhaven Natl. Lab. Hospital. (4, 1941) 

Farrar, George E., Jr., M.D. Wyeth Labs., 1401 
Walnut St., Philadelphia 3, Pa. Med. Dir. (3, 
1947) 

Farrell, James, Ph.D., M.D. 636 Church St., 
Evanston, Ill. (1, 1938) 

Fassett, David W., M.D. Eastman Kodak Co., 
Lab. of Industrial Medicine, Kodak Park 
Works, Rochester, N. Y. Dir. of Lab. (3, 1942) 

Faulconer, Albert, Jr., M.D. Mayo Clinic, Roches- 
ter, Minn. Head, Section of Anesthesiology. (3, 
1950) 

Fay, Marion, Ph.D. Woman’s Med. College of 
Pennsylvania, Philadelphia 29. Dean; Prof. of 
Physiological Chemistry. (2, 1937) 

Fazekas, Joseph F., M.D. District General Hospi- 
tal, Washington 3, D. C. Chief of Staff. (3, 1953) 

Featherstone, Robert M., Ph.D. State Univ. of 
Iowa, College of Medicine, Iowa City. Assoc. 
Prof. of Pharmacology. (3, 1947) 

Feeney, Robert Earl, Ph.D. Univ. of Nebraska, 
College of Agriculture, Dept. of Biochemistry 
and Nutrition. Professor. (2, 1952) 

Feigen, George A., Ph.D. Stanford Univ., Dept. 
of Physiology, Stanford, Calif. Instructor. (1, 
1948) 

Feinstein, Robert N., Ph.D. Argonne Natl. Lab., 
Lemont, IIl. (2, 1950) 

Feldman, Harry A., M.D. 704 Crawford Ave., 
Syracuse 10, N. Y. Assoc. Prof. of Medicine, State 
Univ. Med. Center. (6, 1943) 

Feldman, William H., D.V.M., D.Sc. Mayo Foun- 
dation, Rochester, Minn. Prof. in the Div. of 
Exper. Surgery and Pathology. (4, 1934) 

Fell, Norbert, Ph.D. Handbook of Biological 
Data, 2101 Constitution Ave., Washington 25, 
D. C. Dir., Research Dept. (6, 1944) 

Feller, A. E., M.D. Univ. of Virginia School of 
Medicine, Dept. of Microbiology, Charlottes- 
ville. Prof. and Chairman. (6, 1943) 

Feller, David D., Ph.D. Veterans Administration 
Hospital, 4485 Beacon Ave., Seattle 8, Wash. 
Instructor in Medicine, Univ. of Washington 
School of Medicine, Asst. Dir., Scientific Radi- 
oisotope Unit. (1, 1951) 

Fellows, Edwin J., Ph.D. Smith, Kline and French 
Labs., Philadelphia, Pa. Dir. of Biol. Sciences; 
Assoc. Prof. of Pharmacology, Temple Univ. 
Med. School (3, 1939) 

Felsenfeld, Oscar, M.D., D.T.M.& H. Hektoen 
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Research Inst., 629 South Wood St., Chicago 
12, Ill. Dir. of Bacteriology. (6, 1949) 

Fenn, Wallace Osgood, Ph.D. Univ. of Rochester 
School of Medicine and Dentistry, 260 Crit- 
tenden Blvd., Rochester, N. Y. Prof of Phys- 
tology. (1, 1924) 

Fenning, Con, M.D. Univ. of Utah School of 
Medicine, Salt Lake City. Prof. of Pharma- 
cology and Physiology. (1, 1942) 

Fenton, P. F., Ph.D. Brown Univ., Providence, 
R. I. Assoc. Prof. of Biology. (1, 1947; 5, 1949) 

Ferguson, Frank C., Jr., M.D. Albany Med. 
College, Dept. of Pharmacology, New Scotland 
Ave., Albany, N. Y. Prof. and. Dir. (3, 1951) 

Ferguson, Frederick P., Ph.D. Univ. of Maryland 
School of Medicine, Dept. of Physiology, Balti- 
more 1. Assoc. Prof. (1, 1949) 

Ferguson, James Kenneth Wallace, M.D. 76 
Kilbarry Rd., Toronto, Ont., Canada. Prof. of 
Pharmacology, Univ. of Toronto. (1, 1933; 3, 1941) 

Ferguson, John, Ph.D. Creighton Univ. School of 
Medicine, 302 No. 14th St., Omaha 2, Neb. Asst. 
Prof. of Physiology and Pharmacology (1, 1949) 

Ferguson, John Howard, M.D. Univ. of North 
Carolina School of Medicine, Dept. of Physiol- 
ogy, Chapel Hill. Prof. of Physiology and Dept. 
Head. (1, 1933) 

Ferguson, L. Kraeer, M.D. 133 S. 36th St., Phila- 
delphia 4, Pa. Prof. of Surgery, Grad. School, 
Univ. of Pennsylvania and Woman’s Med. College 
of Pennsylvania; Surgeon, Doctor’s Hospital and 
Philadelphia General Hosp. (4, 1935) 

Ferguson, Lloyd C., D.V.M., Ph.D. Ohio State 
Univ., Dept. of Bacteriology, Columbus 10. 
Assoc. Prof. (6, 1953) 

Ferguson, Ralph L., M.D. 606 Porter St., Joplin, 
Mo. Pathologist, St. John’s Hospital. (4, 1949) 

Ferris, Benjamin G., Jr., M.D. Town House Road, 
Weston 93, Mass. Assoc. in Physiology, Harvard 
School of Public Health. (1, 1951) 

Ferry, John Douglass, Ph.D. Univ. of Wisconsin, 
Madison. Prof. of Chemistry. (2, 1941) 

Ferry, Ronald M., M.D. 966 Memorial Drive, 
Cambridge, Mass. Assoc. Prof. of Biochemistry 
and Tutor in Biochem. Sciences, Harvard Univ ; 
Master of Winthrop House. (2, 1924) 

Fetcher, Edwin S., Ph.D. Steamboat Springs, 
Colo. (1, 1944) 

Fetter, Dorothy, Ph.D. Brooklyn College, Dept. 
of Hygiene, Brooklyn, N. Y. Asst. Prof. (1, 1944) 

Fevold, Harry L., Ph.D. Baxter Labs., Inc., 630 
Lincoln Ave., Morton Grove, Ill. Research Dir. 
(2, 1942) 

Field, John II, Ph.D. Univ. of California, Schoc! 
of Medicine, Dept. of Physiology, Los Angele: 
24. Prof. and Chairman of Dept. (1, 1930) 

Field, John B., M.D., Ph.D. Univ. of Souther» 
California School of Medicine, Los Angeles 35. 
Asst. Prof. of Clin. Medicine. (2, 1952) 
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F:nch, Clement A., M.D. Univ. of Washington 
Med. School, Dept. of Medicine, Seattle. Assoc. 
Prof. (1, 1951) 

Fincke, Margaret L., Ph.D. Oregon State Col- 
lege, Corvallis. Prof. and Head of Dept. of Foods 
and Nutrition, Dept. of Home Economics. (5, 
1940) 

Findley, Thomas, Jr., M.D. Ochsner Clinic, 3503 
Prytania, New Orleans, La. Head of Dept. of 
Internal Medicine; Prof. of Clin. Medicine, 
Tulane Univ. School of Medicine. (1, 1938) 

Finerty, John C., Ph.D. Univ. of Texas Med. 
Branch, Galveston. Prof. of Anatomy. (1, 1947) 

Fingl, Edward G., Ph.D. Univ. of Utah, Dept. of 
Pharmacology, Salt Lake City 1. Asst. Re- 
search Prof. (3, 1953) 

Fink, Kathryn F., Ph.D. Veterans Admin. Hos- 
pital, Long Beach, Calif. Research Biochemist; 
Assoc. Clinical Prof. of Biophysics, UCLA. 
(2, 1953) 

Fink, Robert M., Ph.D. Univ. of California Med. 
Center, Los Angeles 24. Assoc. Prof., Physio- 
logical Chemistry. (2, 1953) 

Finland, Maxwell, M.D. Boston City Hospital, 
Boston, Mass. Assoc. Prof. of Medicine, Harvard 
Med. School. (6, 1941) 

Finnegan, J. K., Ph.D. Med. College of Virginia, 
Richmond 19. Assoc. Prof. of Pharmacology. (3, 
1947) 

Firminger, Harlan I., M.D. Univ. of Kansas 
School of Medicine, Kansas City. Assoc. Prof. 
of Pathology and Oncology. (4, 1954) 

Firor, Warfield Monroe, M.D. Johns Hopkins 
Hospital, Baltimore, Md. Assoc. Prof. of Sur- 
gery, Johns Hopkins Univ. (1, 1932) 

Fischel, Edward E., Sc.D. Bronx Hosp., New 
York City 56. Dir., Dept. of Medicine. (6, 1948) 

Fischer, Ernst, M.D. Med. College of Virginia, 
Richmond. Prof. of Physiology. (1, 1936) 

Fischer, Hermann O. L., Ph.D. Univ. of Cali- 
fornia, Dept. of Biochemistry, Berkeley 4. 
Chairman of Dept. (2R, 1940) 


Fischer, Marie A., Ph.D. Univ. of Pittsburgh 


School of Medicine, Biochemistry Dept., Pitts- 
burgh 13, Pa. Asst. Prof. (2, 1954) 

Fischer, Martin H., M.D. Univ. of Cincinnati, 
107 Physics Bldg., Cincinnati 21, Ohio. Prof. 
Emeritus of Physiology. (1, 1901; 2R, 1919) 

Fishberg, Ella H., M.D. Beth Israel Hospital, 
Stuyvesant Park E., New York City. Dir., 
Biochem. Lab. (2, 1931) 

isher, Albert Madden, Ph.D. Univ. of Toronto, 
Connaught Med. Research Labs., Insulin Com- 
mittee, 150 College St., Toronto 5, Canada. 
Asst. Dir., Connaught Labs.; Exec. Secy., Insulin 
Com. (2, 1944) : 

fisher, Edwin R., M.D. Cleveland Clinic, Dept. 
of Pathology, Cleveland, Ohio. Assoc. Patholo- 
gist. (4, 1954) : 
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Fisher, Kenneth C., Ph.D. Univ. of Toronto, Dept. 
of Zoology, Toronto, Canada. Assoc. Prof. of 
Animal Physiology. (1, 1940) 

Fishman, Alfred P., M.D. 541 East 20th St., New 
York City 10. Established Investigator, Am. 
Heart Assn. (1, 1952) 

Fishman, William H., Ph.D. Tufts College Med. 
School, 30 Bennet St., Boston 15, Mass. Re- 
search Prof., Biochemistry and Nutrition. (2, 
1947) 

Fiske, Cyrus H., M.D. Harvard Med. School, 
Boston, Mass. Prof. of Biological Chemistry. 
(2, 1914) 

Fitzgerald, Mabel P. 
England. (1R, 1913) 
Fitzhugh, O. Garth, Ph.D. Food and Drug Admin., 
Div. of Pharmacology, Washington, D. C. Chief, 

Chronic Toxicity Branch. (3, 1940) 

Fleischmann, Walter, M.D., Ph.D. V. A. Hospital, 
Memphis 4, Tenn. Chief, Lab. Service. (1, 1940) 

Fleisher, Moyer S., M.D. Jewish Hospital, 216 S. 
Kingsbury Blvd., St. Louis, Mo. Research Bac- 
teriologist. (4, 1924; 6, 1932) 

Flexner, Louis B., M.D. Univ. of Pennsylvania 
School of Medicine, Dept. of Anatomy, Phila- 
delphia 4. Prof. and Chairman of Dept. (1, 
1933; 2, 1948) 

Flick, John A. Univ. of Pennsylvania School of 
Medicine, Dept. of Bacteriology, Philadelphia 
4. Assoc. Prof., Med. Microbiology. (6, 1949) 

Flock, Eunice V., Ph.D. Mayo Clinic, Rochester, 
Minn. Assoc. Prof. in Exper. Medicine, Mayo 
Foundation, Univ. of Minnesota. (2, 1940) 

Florman, Alfred L., M.D. Mt. Sinai Hospital, 
New York City. Investigator in Virology. (6, 
1942) 

Flosdorf, Earl W., Ph.D. Forest Grove, Pa. Dir. 
of Research, F. J. Stokes Machine Co., Phila- 
delphia. (6, 1941) 

Floyd, Cleveland, M.D., Sc.D. 246 Marlborough 
St., Boston, Mass. Chief Examiner, Boston 
Health Dept. (6, 1916) 

Flynn, Joseph E., M.D. Pathology Dept., Univ. 
of Missouri Med. School, Columbia. (4, 1953) 

Foa, Piero Pio, Ph.D., M.D. 710 S. Wolcott St., 
Chicago, Ill. Prof. of Physiology and Pharma- 
cology, Chicago Med. School. (1, 1944) 

Fodor, Paul J., Ph.D. New York Med. College, 
Biochemistry Dept., 5th Ave. at 105th St., 
New York City 29. Asst. Prof. (2, 1954) 

Folch, Jordi, M.D. McLean Hospital, Waverly, 
Mass. Assoc. Prof. of Biological Chemistry, Har- 
vard Med. School; Dir. of Scientific Research, 
McLean Hospital. (2, 1941) 

Foldes, Francis F., M.D. Mercy Hospital, 1400- 
1430 Locust St., Pittsburgh 19, Pa. Dir. of An- 
esthesiology. (3, 1952) 

Folk, G. Edgar, Jr., Ph.D. State Univ. of Iowa 


12 Crick Rd., Oxford, 
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Med. School, Iowa City. Assoc. Prof. of Physi- 
ology. (1, 1953) 

Folkers, Karl, Ph.D. Merck & Co., Inc., Rahway, 
N. J. Dir., Organic and Biological Chemical Re- 
search Div. (2, 1947; 5, 1954) 

Follensby, Edna M., Ph.D. 80 E. Concord St., 
Boston, Mass. Research Assoc., Boston Univ. 
School of Medicine. (6, 1933) 

Follis, Richard H., Jr., M.D. Salt Lake County 
Gen. Hosp., 2033 State St., Salt Lake City 15, 
Utah. Prof. and Head, Dept. of Pathotogy, Univ. 
of Utah, College of Medicine. (4, 1942) 

Fokz, Elwood L., M.D. Univ. of Pennsylvania, 
School of Medicine, Philadelphia 4. Instr. in 
Medicine; Assoc. in Clin. Pharmacology. (1, 1952) 

Fones, William Spencer, Ph.D. Natl. Cancer 
Inst., NIH, Bethesda 14, Md. Chemist. (2, 1954) 

Fong, Jacob, Ph.D. 2640 Derby St., Berkeley 5, 
Calif. Asst. Prof. of Bacteriology, Univ. of Cali- 
fornia. (6, 1951) 

Fontaine, Thomas D., Ph.D. U. 8. Dept. of Agri- 
culture, Eastern Utilization Research Br., 
600 E. Mermaid Lane, Chestnut Hill Station, 
Philadelphia 18, Pa. Head, Biologically Active 
Compounds Div. (2, 1946) 

Foot, Nathan Chandler, M.D. Cornell Univ. Med. 
College, New York City. Consultant. (4, 1924) 

Foraker, Alvan Glenn, M.D. Univ. of Texas Post- 
grad. School of Medicine, Houston. Assoc. 
Pathologist; Physician, Anderson Hosp. for Can- 
cer Research. (4, 1954) 

Forbes, Alexander, A.M., M.D. Harvard Uni- 
versity, Biological Labs., Divinity Ave., Cam- 
bridge, Mass. Prof. of Physiology. (1, 1910) 

Forbes, Ernest B., Ph.D. State College, Pa. Prof. 
Emeritus of Animal Nutrition. (1R, 1917; 5R, 
1935) 

Forbes, Henry S., M.D. 71 Forest St., Milton 86, 
Mass. (1R, 1931) 

Forbes, John C., Ph.D. Med. College of Virginia, 
Richmond. Research Prof. of Biochemistry. (2, 
1937) 

Forbes, Richard M., Ph.D. Univ. of Illinois, Dept. 
of Animal Nutrition, Urbana, Ili. Assoc. Prof. 
(&, 1953) 

Forbes, William H., Ph.D. Harvard School of 
Public Health, 55 Shattuck St., Boston, Mass. 
(1, 1943) 

Forney, Robert B., Ph.D. Indiana Univ. School 
of Medicine, Indianapolis. Assoc. Prof. of Tozi- 
cology. (3, 1950) 

Forssander, C. A., M.D. Dept. of Tuberculosis 
Control, Vancouver, B. C., Canada. (1, 1950) 

Forster, Francis M., M.D. 3800 Reservoir Rd., 
Washington, D. C. Prof. and Dir. of Dept. of 
Neurology, Georgetown Univ. School of Medicine, 
(1, 1948) 

Forster, Robert Elder, II, M.D. 721 Millbrook 
Lane, Haverford, Pa. Assoc. Prof. of Physiology, 
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Grad. School of Medicine, Univ. of Pennsylvania. 
(1, 1951) 

Forster, Roy P., Ph.D. Dartmouth College, Dept. 
of Zoology, Hanover, N. H. Professor. (1, 1950) 

Fosdick, Leonard S., Ph.D. 311 E. Chicago Ave., 
Chicago, Ill. Prof. of Chemistry, Northwestern 
Univ. (2, 1944) 

Foster, G. L., Ph.D. Columbia Univ., College of 
Physicians and Surgeons, 630 W. 168th St., 
New York City. Prof. of Biological Chemistry. 
(2, 1923) 

Foster, Harry E., M.D. Fairmont Hotel, San 
Francisco, Calif. Retired Med. Dir., Cutter 
Labs. (6, 1913) 

Foster, Jackson W., Ph.D. Univ. of Texas, Dept. 
of Bacteriology, Austin 12. Prof. of Bacter- 
tology. (2, 1946) 

Foster, Joseph F., Ph.D. Dept. of Chemistry, 
Purdue Univ., Lafayette, Ind. Assoc. Prof. 
(2, 1952) 

Foster, Robert H. K., Ph.D., M.D. 301 E. Jefferson 
St., Franklin, Ind. Practicing Physician. (1, 
1940; 3, 1944) 

Foster, William C., M.S. Hahnemann Med. Col- 
lege, 235 North 15th St., Philadelphia 2, Pa. 
Research Assoc.; Teaching Asst. in Physiology. 
(1, 1952) 

Fowler, Ward S., M.D. Mayo Foundation, Dept. 
of Physiology, Rochester, Minn. Assoc. Prof. 
(1, 1950) 

Fox, Charles L., Jr., M.D. New York Med. Col- 
lege, Flower and Fifth Ave. Hospitals, New 
York City 29. Research Assoc. in Surgery. 
(1, 1951; 6, 1951) 

Fox, Jack J., Ph.D. Sloan-Kettering Inst. for 
Cancer Research, 444 E. 68th St., New York 
City 21. Assistant. (2, 1954) 

Fox, John P., M.D. Tulane Univ. School of Medi- 
cine, 1430 Tulane Ave., New Orleans, La. Prof. 
of Epidemiology. (6, 1953) 

Fox, Sidney W., Ph.D. Iowa State College, Chem- 
istry Dept., Ames. Prof. of Chemistry; Prof. in 
charge, Chemisiry Section, Iowa Agricultural 
Exper. Station. (2, 1946) 

Fraenkel, Gottfried S., Ph.D. Univ. of Illinois 
Urbana. Prof. of Entomology. (5, 1949) 

Fraenkel-Conrat, Heinz, M.D., Ph.D. Univ. of 
California, Virus Lab., Berkeley. Assoc. Bio 
chemist; Lecturer, Biochemistry Dept. (2, 1942) 

Francis, Thomas, Jr., M.D. Univ. of Michigan 
School of Public Health, Ann Arbor. Henr, 
Sewall Univ. Prof. of Epidemiology; Chairman 0) 
Dept. (4, 1940; 6, 1930) 

Frank, Karl, Ph.D. Natl. Insts. of Health, Inst. 
of Mental Health, Bethesda, Md. Neurophysi- 
ologist, Spinal Cord Sec., Lab. of Neurophysi 
ology. (1, 1953) 
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Franke, Florent E., M.D. St. Louis Univ. School of 
Medicine, 1402 S. Grand Blvd., St. Louis, Mo. 
Assoc. Prof. of Physiology. (1, 1934) 

} cankel, Edward M., Ph.D. 190 Riverside Drive, 
New York City 24. (2, 1916) 

Frantz, Ivan D., Jr., M.D. Univ. of Minnesota, 
Dept. of Medicine, Minneapolis 14. Research 
Prof. (2, 1953) 

Fraps, R. M., Ph.D. U. 8. Dept. of Agriculture, 
Bureau of Animal Industry, Beltsville, Md. 
Physiologist. (1, 1947) 

Fraser, Havelock F., M.D. U. S. Public Health 
Service Hospital, Lexington, Ky. Asst. Dir., 
Addiction Research Center, Natl. Inst. of Mental 
Health, USPHS. (3, 1952) 

Frawley, John P., Ph.D. 2508 Columbia Pike, 
Arlington, Va. Biochemist, Army Med. Service 
Grad. School. (8, 1953) 

Fredette, Victorian. Univ. of Montreal, Montreal, 
Que., Canada. Asst. Prof. of Bacteriology; Assoc. 
Dir., Inst. of Microbiology. (6, 1948) 

Free, Alfred H., Ph.D. Miles-Ames Research Lab., 
Elkhart, Ind. Head of Biochemistry Section. 
(2, 1946; 5, 1944) 

Freedberg, A. Stone, M.D. Beth Israel Hospital, 
330 Brookline Ave., Boston, Mass. Assoc. Dir., 
Med. Research Dept.; Asst. Prof. of Medicine, 
Harvard Med. School. (1, 1952) 

Freeman, Harry, M.D. Worcester State Hospital, 
Worcester, Mass. Dir. of Research. (1, 1939) 

Freeman, Leslie Willard, Ph.D., M.D. Univ. of 
Indiana, Dept. of Surgery, Indianapolis. Prof. 
of Surgery; Dir. of Surgical Research. (1, 1944) 

Freeman, Norman E., M.D. Univ. of California 
Med. School, Dept. of Surgery, San Francisco 
22. (1, 1936) 

Freeman, Smith, M.D., Ph.D. Northwestern 
Univ. School of Medicine, 303 E. Chicago Ave., 
Chicago, Ill. Prof. and Chairman of Dept. of 
Biochemistry. (1, 1937) 

Freiman, David G., M.D. Univ. of Cincinnati 
College of Medicine, Cincinnati Gen. Hosp., 
Cincinnati, Ohio. Assoc. Prof. of Pathology. (4, 
1954) 

French, C. Stacy, Ph.D. Carnegie Institution of 
Washington, Stanford Univ., Calif. Dir., Dept. 
of Plant Biology. (2, 1946) 

French, Cyrus E., Ph.D. Dept. of Animal Nutri- 
tion, Pennsylvania State College, State College. 
Professor. (5, 1948) 

French, Dexter, Ph.D. Iowa State College, Dept. 
of Chemistry, Ames. Assoc. Prof. (2, 1953) 

Frenkel, Jacob Karl, M.D., Ph.D. Univ. of Kansas 
School of Medicine, Kansas City 12. Asst. Prof. 
of Pathology. (4, 1953) 

Freund, Jules, M.D. Public Health Research 
Inst. of the City of New York, New York City. 
Chief, Div. of Immunology. (6, 1924) 

Frey, Charles N., Ph.D. Standard Brands Inc., 
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595 Madison Ave. at 57th St., New York City 
22. Dir., Scientific Relations. (5, 1948) 

Freyburger, Walter A., Jr., Ph.D. Upjohn Co., 
Kalamazoo, Mich. Pharmacologist. (3, 1951) 

Fried, Josef, Ph.D. Squibb Inst. for Med. Re- 
search, New Brunswick, N. J. Assoc. Member, 
Div. of Organic Chemistry. (2, 1948) 

Friedberg, Felix, Ph.D. Howard Univ. Med. 
School, Dept. of Biochemistry, Washington 1, 
D.C. Asst. Prof. (2, 1951) 

Friedemann, Theodore E., Ph.D. HQ Army Med. 
Nutrition Lab., Fitzsimons Army Hosp., Den- 
ver 8, Colo. Scientific Dir. (2, 1925; 5, 1952) 

Frieden, Edward H., Ph.D. New England Med. 
Center, 25 Bennett St. Boston 11, Mass. Asst. 
Prof. of Biochemistry, Tufts College Med. School; 
Dir., Arthritis Research Lab. (2, 1950) 

Friedenwald, Jonas S., M.D. 1212 Eutaw Place, 
Baltimore 17, Md. Assoc. Prof. of Ophthalmology, 
Johns Hopkins Hospital. (1, 1947) 

Friedewald, William F., M.D. Emory Univ. 
School of Medicine, Atlanta, Ga. Prof. of Bac- 
teriology; Assoc. Prof. of Medicine. (4, 1941) 

Friedgood, Harry B., M.D. Suite 400, Professional 
Bldg., Santurce, Puerto Rico. Practicing Physi- 
cian. (1, 1936) 

Friedkin, Morris Enton, Ph.D. Washington Univ. 
Med. School, Dept. of Pharmacology, St. Louis 
10, Mo. Asst. Prof. of Pharmacology. (2, 1951) 

Friedman, Maurice H., Ph.D., M.D. 2040 Bel- 
mont Rd., Washington 9, D. C. (1, 1929) 

Friedman, Meyer, M.D. Harold Brunn Inst. for 
Cardiovascular Research, Mt. Zion Hospital, 
2200 Post St., San Francisco, Calif. Director. (1, 
1947) 

Friedman, M. H. F., Ph.D. Jefferson Med. Col- 
lege of Philadelphia, 1025 Walnut St., Phila- 
delphia, Pa. Assoc. Prof. of Physiology. (1, 
1941) 

Friedman, Nathan B., M.D. Cedars of Lebanon 
Hospital, Div. of Labs., 4833 Fountain Ave., 
Los Angeles, Calif. Director. (4, 1942) 

Friedman, Sydney M., M.D., Ph.D. Univ. of Brit- 
ish Columbia, Vancouver, B.C., Canada. Prof. 
and Head, Dept. of Anatomy. (1, 1947) 

Friedman, Townsend B. 104 S. Michigan Ave. 
Chicago 3, Ill. (6, 1948) 

Fritz, James C., B.S. Dawe’s Manufacturing Co., 
4800 S. Richmond St., Chicago 32, Ill. Dir. of 
Nutrition Research. (5, 1951) 

Frost, Douglas Van Anden, Ph.D. Abbott Labs., 
N. Chicago, Ill. Head of Nutritional Research. 
(2, 1946; 5, 1947) 

Fruton, J. S., Ph.D. Yale School of Medicine, 
333 Cedar St., New Haven, Conn. Prof. of Bio- 
chemistry. (2, 1938) 

Fry, William J., M.S. Univ. of Illinois, Bioacous- 
tics Lab., Urbana. Head of Lab.; Research As- 
soc. Prof. (1, 1954) 
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Fugo, Nicholas W., Ph.D., M.D. Univ. of Chicago, 
Dept. of Obstetrics and Gynecolegy, Chicago, 
Ill. Asst. Prof. (8, 1944) 

Fuhrman, Frederick A., Ph.D. Stanford Univ., 
Stanford Univ., Calif. Assoc. Prof. of Physiology. 
(1, 1946) 

Fukushima, David K., Ph.D. Sloan-Kettering Inst. 
for Cancer Research, 444 East 68th St., New 
York City 21. Assoc., Stereo Biochemistry (2, 
1952) 

Fuld, Maria, Ph.D. Univ. of Pittsburgh, School 
of Public Health, Pittsburgh, Pa. Asst. Prof. of 
Biochemistry. (2, 1953) 

Fuller, John L., Ph.D. Box 847, Bar Harbor, 
Maine. Research Assoc., Jackson Memorial 
Lab. (1, 1954) 

Fulton, George P., Ph.D. Boston Univ., Dept. of 
Biology, 675 Commonwealth Ave., Boston, 
Mass. Professor. (1, 1950) 

Fulton, John Farquhar, Ph.D., M.D. Yale Univ. 
School of Medicine, New Haven, Conn. Sterl- 
ing Prof. of Physiology. (1, 1925) 

Funderburk, William H., Ph.D. Traverse City 
State Hospital, Box C, Traverse City, Mich. 
Diagnostician. (3, 1953) 

Funk, Casimir, D.Sc., Ph.D. 186 Riverside Drive, 
New York City 24. Consultant, Funk Fndn. for 
Med. Research. (2R, 1921) 

Fuortes, M. G. F., M.D. Army Med. Service Grad. 
School, Walter Reed Army Med. Center, Neuro- 
psychiatry Div., Washington 12, D. C. Neuro- 
physiologist. (1, 1952) 

Furchgott, Robert F., Ph.D. Washington Univ. 
School of Medicine, Euclid Ave. and Kings- 
highway, St. Louis 10, Mo. Assoc. Prof. of Phar- 
macology. (2, 1948; 3, 1952) 

Furth, Jacob, M.D. Children’s Cancer Research 
Fndn., 35 Binney St., Boston 15, Mass. Assoc. 
Dir. (4, 1932) 

Gabrio, Beverly Wescott, Ph.D. Univ. of Wash- 
ington, School of Medicine, Seattle. Instr. in 
Biochemistry. (2, 1954) 

Gaddum, John H., ScD., F.R.S. Univ. of Edin- 
burgh, Edinburgh, Scotland. Prof. of Pharma- 
cology. (3, 1950) 

Gaebler, Oliver H., Ph.D., M.D. Henry Ford 
Hospital, Detroit, Mich. Head, Dept. of Bio- 
chemisiry, Edsel B. Ford Inst. for Med. Re- 
search. (2, 1927) 

Gaffron, Hans, Ph.D. Univ. of Chicago, Inst. of 
Radiobiology and Biophysics, 5650 Ellis Ave., 
Chicago 37, Ill. Prof. of Biochemistry, Dept. of 
Biochemistry and Inst. of Radiobiology and Bio- 
physics. (2, 1941) 

Gagge, Adolf, P. Ph.D. HQ, USAF, Directorate 
of Research and Development, Human Factors 
Div., Washington 25, D. C. Chief of Div.; Col. 
USAF. (1, 1939) 
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Galambos, Robert, Ph.D., M.D. Army Med. Ser. 
vice Grad. School, Dept. of Neuropsychiatry, 
Washington 12, D. C. Chief. (1, 1942) 

Galdston, Morton, M.D. Goldwater Memorial 
Hospital, New York Univ. Research Service, 
Welfare Island, New York City 17. Asst. Prof. 
of Clin. Medicine; Research Assoc. (1, 1950) 

Gall, Edward A., M.D. Cincinnati General Hos- 
pital, Cincinnati, Ohio. Mary M. Emery Prof. 
of Pathology, Univ. of Cincinnati College of 
Medicine. (4, 1941) 

Gallagher, Thomas F., Ph.D. Sloan-Kettering 
Inst., 444 E. 68th St., New York City 21. Chief, 
Divs. Steroid Metabolism and Steroid Biochemis- 
try. (2, 1982) 

Gallup, Willis D., Ph.D. Oklahoma Agricultural 
and Mechanical College, Stillwater. Chemist 
and Prof. of Agricultural Chemistry. (2, 1932) 

Gamble, James L., M.D., 8.M. 33 Edgehill Rd., 
Brookline, Mass. Prof. Emeritus of Pediatrics, 
Harvard Med. School. (2R, 1922; 5, 1933) 

Gantt, W. Horsley, M.D. Johns Hopkins Hospi- 
tal, Phipps Psychiatric Clinic, Baltimore, Md. 
Assoc. Prof. of Psychiatry. (1, 1935; 3, 1954) 

Garb, Solomon, M.D. Cornell Univ. Med. College, 
Dept. of Pharmacology, 1300 York Ave., New 
York City 21. Asst. Prof. of Clin. Pharmacology. 
(3, 1951) 

Garbat, Abraham L., M.D. 103 E. 78th St., New 
York City. Dir., Med. Service, Lenox Hill Hos- 
pital; Clin. Prof. of Medicine, New York Univ. 
Med. School. (6, 1913) 

Gardner, Ernest, M.D. Wayne Univ. College of 
Medicine, 1512 St. Antoine St., Detroit 26, 
Mich. Prof. of Anatomy. (1, 1949) 

Garner, Raymond L., Ph.D. Univ. of Michigan 
Med. School, 220 W. Med. Bldg., Ann Arbor. 
Assoc. Prof. of Biological Chemistry. (2, 1947) 

Gasser, Herbert S., M.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City. Dir. of Labs. (1, 1915; 3, 1924) 

Gassner, Frank X., D.V.M. Colorado A and M 
College, Fort Collins. Prof. of Endocrine Re- 
search, Colorado State Exper. Station. (1, 1947) 

Gasteiger, Edgar L., Jr., Ph.D. Harvard Med. 
School, Physiology Dept., Boston 15, Mass. 
Asst. Prof. (1, 1954) 

Gates, Olive, M.D. Cancer Comm. of Harvari 
Univ., Lab. of Pathology, 194 Pilgrim Rd, 
Boston, Mass. Assoc. Pathologist. (4, 1940) 

Gaudino, Mario, M.D., Ph.D. 27 W. 9th St., Ne’ 
York City 11. Research Assoc., New York Univ.- 
Bellevue Med. Center. (1, 1951) 

Gauer, Otto H., M.D. Duke Univ. School of Medi- 
cine, Box 3302, Durham, N. C. Assoc. Prof. of 
Physiology and Pharmacology. (1, 1954) 

Gaunt, Robert, Ph.D. Ciba Pharmaceutical Pro- 
ducts, Inc., Summit, N. J. Dir., Endocrine Re- 
search. (1, 1939) 
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Gsy, Leslie N., M.D. 1114 St. Paul St., Baltimore, 
Vid. (6, 1927) 

Geary, John R., Jr., M.D. Univ. of California 
School of Medicine, Los Angeles 24. Asst. Prof. 
of Pathology. (4, 1954) 

Gebhardt, Louis P., M.D. Univ. of Utah College 
of Medicine, Salt Lake City 1. Prof. and Head 
of Dept. of Bacteriology. (6, 1954) 

Geddes, William F., Ph.D. Univ. of Minnesota, 
Dept. of Agricultural Biochemistry, St. Paul 1. 
Prof. and Head of Dept. (2, 1953) 

Geiger, Ernest, M.D., Ph.D. 3842 Monteith Dr., 
Los Angeles 43, Calif. Prof. of Pharmacology and 
Toxicology, Univ. of Southern California Med. 
School, Los Angeles; Advisor in Nutrition, Van 
Camp Seafood Co., Terminal Island. (5, 1950) 

Geiling, E. M. K., M.D., Ph.D. Univ. of Chicago, 
Chicago 37, Ill. Chairman of Dept. of Pharma- 
cology. (1, 1933; 2, 1927; 3, 1925) 

Gelfan, Samuel, Ph.D. 1249 Fifth Ave., New York 
City 29. Research Assoc. in Neurology and Neuro- 
surgery, New York Med. College. (1, 1930) 

Gellhorn, Alfred, M.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Dir., Inst. of Cancer Re- 
search. (3, 1946) 

Gellhorn, Ernst, M.D., Ph.D. Univ. of Minnesota, 
Room 116, Med. Sciences, Minneapolis. Prof. 
of Neurophysiology. (1, 1930) 

Gemmill, Chalmers L., M.D. Univ. of Virginia 
Med. School, Charlottesville. Prof. of Pharma- 
cology. (1, 1928; 2, 1935; 3, 1946) 

Gerard, R. W., Ph.D., M.D. Univ. of Illinois Med. 
School, 912 S. Wood St., Chicago 12, Ill. Prof. 
of Neurophysiology; Dir. of Research, Div. of Psy- 
chiatry. (1, 1927) 

Gergely, John, M.D., Ph.D. Massachusetts Gen- 
eral Hospital, Cardiovascular Research Lab., 
Boston. Assoc. Biochemist; Established Investi- 
gator, Am. Heart Assn.; Research Assoc. in 
Medicine, Harvard Med. School. (2, 1952) 

Gerheim, Earl B., Ph.D. Sherman Labs., 14600 
E. Jefferson Ave., Detroit 15, Mich. (1, 1950; 
6, 1950) 

Germuth, Frederick G., Jr., M.D. Johns Hopkins 
Hosp., Baltimore, Md. Asst. Prof. of Pathology, 
Johns Hopkins Med. School. (6, 1954) 

Gersh, Isidore, Ph.D. Univ. of Chicago, Chicago 
37, Ill. Prof. of Anatomy. (4, 1947) 

Gershberg, Herbert, M.D. New York Univ. Col- 
lege of Medicine, 477 First Ave., New York 
City. Asst. Prof. of Physiology. (1, 1954) 

Gersten, Jerome W., M.D. Univ. of Colorado 
Med. Center, 4200 E. 9th Ave., Denver 20. Assoc. 
Prof. of Physical Medicine and Rehabilitation. 
(1, 1951) 

Gerstenberger, Henry John, M.D. Babies and 
Childrens Hospital, Cleveland 6, Ohio. Prof. 
Emeritus of Pediatrics. (5R, 1938) 


MEMBERSHIP LIST 


887 


Gest, Howard, Ph.D. Western Reserve Univ., 
School of Medicine, Dept. of Microbiology, 
Cleveland 6, Ohio. Assoc. Prof. (2, 1952) 

Gettler, Alexander O., Ph.D. 400 E. 29th St., 
New York City 16. Prof. Emeritus of Chemistry 
New York Univ.; Toxicologist to Chief Med. Ex- 
aminer’s Office of the City of New York. (2R, 1916) 

Gey, George Otto, M.D. Johns Hopkins Univ., 
Baltimore, Md. Asst. Prof. of Surgery. (1, 1940) 

Geyer, Robert P., Ph.D. Harvard School of Pub- 
lic Health, Dept. of Nutrition, Boston, Mass. 
Asst. Prof. (5, 1950) 

Giarman, Nicholas J., Ph.D. Yale Univ. Med. 
School, Dept. of Pharmacology, New Haven, 
Conn. Asst. Prof. (3, 1953) 

Gibbard, J., M.Sc. Dept. of Natl. Health and 
Welfare, Ottawa, Ont., Canada. Chief, Lab. of 
Hygiene. (6, 1946) 

Gibbs, Frederick Andrews, M.D. 720 N. Michigan 
Ave., Suite 610. Chicago, III. (1, 1935) 

Gibbs, Martin, Ph.D. Brookhaven Natl. Lab., 
Dept. of Biology, Upton, L. I., N. Y. Plant 
Physiologist. (2, 1953) 

Gibbs, Owen Stanley, M.D. P. O. Box 5387, White- 
haven, Memphis 16, Tenn. Dir., Gibbs Med. 
Research Lab. (3, 1930) 

Gibson, Robert Banks, Ph.D. Univ. Hospital, 
Iowa City, Iowa. Prof. of Biochemistry, State 
Univ. of Iowa. (2R, 1906) 

Gies, William John, Ph.D. Columbia Univ., 630 
W. 168th St., New York City. Retired Prof. of 
Biological Chemistry. (1R, 1898; 2R, 1906; 3R, 
1909) 

Gillis, Marvin B., Ph.D. International Minerals 
and Chemical Corp., Skokie, Ill. Supervisor, 
Biological Research. (5, 1952) 

Gilman, Alfred, Ph.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Prof. of Pharmacology. (1, 
1935; 3, 1934) 

Gilson, Arthur S., Jr., Ph.D. Washington Univ. 
Med. School, St. Louis, Mo. Assoc. Prof. of 
Physiology. (1, 1927) 

Ginsberg, Harold S., M.D. Western Reserve Univ. 
School of Medicine, Dept. of Preventive Medi- 
cine, Cleveland 6, Ohio. Assoc. Prof. (6, 1951) 

Githens, Thomas S., M.D. The Cambridge, Phila- 
delphia 44, Pa. (1R, 1915) 

Givens, Maurice H., Ph.D. Box 5116, Biltmore, 
N.C. (1, 1917; 2, 1915) 

Gjessing, Erland Cheney, Ph.D. Univ. of Vermont 
College of Medicine, Burlington. Assoc. Prof., 
Dept. of Biochemistry. (2, 1948) 

Glaser, Robert Joy, M.D. Washington Univ. 
School of Medicine, David P. Wohl, Jr. Me- 
morial Hosp., St. Louis, Mo. Asst. Dean and 
Asst. Prof. (4, 1954) 

Glass, George B. Jerzy, M.D. New York Med. 
College, Flower and Fifth Ave. Hospitals, 
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New York City 22. Assoc. Clinical Prof. of Medi- 
cine. (1, 1953) 

Glass, Howard G., Ph.D. Miles-Ames Research 
Lab., Elkhart, Ind. Pharmacologist. (3, 1947) 
Glazko, Anthony J., Ph.D. Parke, Davis and Co., 
Research Labs., Detroit 32, Mich. Research 

Biochemist. (1, 1942) 

Glick, David, Ph.D. Univ. of Minnesota, Dept. 
of Physiological Chemistry, Minneapolis 14. 
Prof. (2, 1936) 

Glickman, Nathaniel, M.S. 6936 Byron Ave., 
Miami Beach; Fla. (1, 1947) 

Gluckman, Melvyn I., Ph.D. Jefferson Med. Col- 
lege, Dept. of Pharmacology, 1025 Walnut St., 
Philadelphia 7, Pa. Instructor. (3, 1954) 

Gochenour, William S., Jr., V.M.D. Army Med. 
Center, Army Med. Service Grad. School, Vet- 
erinary Div., Washington 12, D. C. Chief, Dept. 
of Veterinary Bacteriology. (6, 1950) 

Goddard, David R., Ph.D. Univ. of Pennsylvania, 
Dept. of Botany, Philadelphia 4. Prof. of Bot- 
any. (2, 1953) 

Godwin, John T., M.D. Brookhaven Natl. Lab., 
Upton, N. Y. Senior Physician; Head, Div. of 
Pathology. (4, 1954) 

Goebel, Walther F., Ph.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City. Member. (2, 1929; 6, 1937) 

Goettsch, Marianne, Ph.D. Univ. of Puerto Rico 
Med. School, San Juan. Assoc. Prof. of Biochem- 
istry and Nutrition. (2, 1933; 5, 1941) 

Goetzl, Franz R., Ph.D., M.D. 2622 Piedmont 
Ave., Berkeley 4, Calif. (1, 1947) 

Gold, Harry, M.D. Cornell Univ. Med. College, 
New York City. Prof. of Clin. Pharmacology. 
(3, 1927) 

Goldbaum, Leo R., Ph.D. Army Med. Service 
Grad. School, Walter Reed Army Med. Center, 
Washington 12, D. C. Toxicologist. (8, 1952) 

Goldberg, Leon I., Ph.D. Med. College of South 
Carolina, Dept. of Pharmacology, Charleston 
16. Research Assoc. (3, 1953) 

Goldblatt, Harry, M.D. Mt. Sinai Hosp., 1800 E. 
105th St., Cleveland 6, Ohio. Dir. of Labs. (1, 
1945; 4, 1927) ; 

Golden, Alfred, M.D. Veterans Admin. Hosp., 
Buffalo, N. Y. Chief of Lab. Service; Lecturer 
in Pathology, Univ. of Buffalo School of Medi- 
cine. (4, 1947) 

Goldfeder, Anna, D.Sc. 444 E. 52nd St., New 
York City 22. Sr. Bioiegisi in Charge of Cancer 
Research, Dept. of Hospitals, City of ew York; 
Research Assoc., Dept. of Biology, New York 
Univ. (1, 1950) 

Goldforb, A. J., Ph.D. College of the City of New 
York, New York City. Prof. of Biology. (1, 1930) 

Goldie, Horace, M.D., D.T.M. Meharry Med. Col- 
lege, Lab. of Exper. Oncology, Nashville 8, 
Tenn. Director. (6, 1943) 
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Goldin, Abraham, Ph.D. Natl. Cancer Inst., Leb. 
of Chem. Pharmacology, Bethesda 14, Md. 
Biologist. (1, 1951) 

Goldman, David E., Ph.D. Naval Med. Research 
Inst., Biophysics Div., Bethesaa 14, Md. ii. 
Cdr., MSC, USN; Head of Div. (1, 1951) 

Goldring, William, M.D. New York Univ. College 
of Medicine, 477 First Ave., New York City, 
Assoc. Prof. of Medicine. (1, 1939) 

Goldsmith, E. D., Ph.D. New York Univ., 477 
First Ave., New York City 16. Assoc. Prof. of 
Anatomy, Grad. School of Arts and Sciences; 
Assoc. Prof. of Histology and Research Coordi- 
nator, College of Dentistry. (1, 1950) 

Goldsmith, Grace A., M.D. Tulane Univ. of 
Louisiana, New Orleans. Prof. of Medicine. 
(5, 1943) 

Goldstein, Avram, M.D. Harvard Med. School, 
Boston, Mass. Asst. Prof. of Pharmacology. (3, 
1948) 

Goldstein, M. S., M.D. Michael Reese Hosp., 29th 
St. and Ellis Ave., Chicago 16, Ill. Asst. Dir., 
Dept. of Metabolic and Endocrine Research; Lec- 
turer, Univ. of Chicago, Dept. of Physiology. 
(1, 1954) 

Gollan, Frank, M.D. Veterans Admin. Hospital, 
Research Lab., Nashville, Tenn. Asst. Dir. 
Isotope Unit. (1, 1950) 

Golub, Orville Joseph, Ph.D. Bio Science Labs., 
Inc., 10717 Venice Blvd., Los Angeles 24, Calif. 
Vice Pres. (6, 1944) 

Gomori, George, M.D., Ph.D. Univ. of Chicago, 
Chicago, Ill. Prof. of Medicine. (4, 1948) 

Goodale, Walter T., M.D. 99 Pine Ridge Rd., 
Waban, Mass. Research Fellow, Harvard Med. 
School; Asst. in Medicine, Peter Bent Brigham 
Hospital. (1, 1949) 

Goodman, Irving, Ph.D. Wellcome Research 
Labs., Tuckahoe 7, N. Y. Sr. Research Chemist. 
(2, 1954) 

Goodman, Louis Sanford, M.D. Univ. of Utah 
School of Medicine, Salt Lake City. Prof. of 
Pharmacology and Chairman of Dept. of Phar- 
macology. (1, 1946; 3, 1937) 

Goodman, Morris, Ph.D. Univ. of Illinois, Dept. 
of Pathology, 1853 West Polk St., Chicago 12. 
Research Assoc. (6, 1953) 

Goodner, Kenneth, Ph.D. Jefferson Med. College, 
Philadelphia, Pa. Prof. of Bacteriology and In - 
mune logy. (6, 1932) 

Goodpasture, Ernest William, M.D. Vanderbilt 
Univ. Med. School, Nashville, Tenn. Prof. cf 
Pathology. (4, 1923) 

Goranson, Ewald S., Ph.D. Univ. of British Co- 
lumbia, Dept. of Biology and Botany, Vancou- 
ver, Canada. Assoc. Prof. of Physiology. (1, 1952 

Gordon, Albert S., Ph.D. New York Univ., Grad 
School of Arts and Sciences, New York City 3 
Prof. of Biology. (1, 1942) 
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December 1954 


-{ Gordon, Archer S., M.D., Ph.D. Univ. of Illinois 


College of Medicine, Dept. of Clinical Science, 
Chicago. Research Assoc. (1, 1953) 

Gerdon, Francis B., M.D. Camp Detrick, Chemi- 
(al Corps, Biology Labs., Frederick, Md. Super- 
iising Bacteriologist. (4, 1947) 

Gerdon, Harry H., M.D. Sinai Hospital of Balti- 
more, Monument St. and Rutland Ave., Balti- 
more 5, Md. Pediatrician-in-Chief. (5, 1940) 

Gordon, Irving, M.D. New York State Dept. of 
Health, Div. of Labs and Research, New Scot- 
Jand Ave., Albany 1. Asst. Dir., Labs. for Virol- 
ogy; Assoc. Prof. of Medicine and Bacteriology, 
Albany Med. College. (6, 1943) 

Gordon, William G., Ph.D. U. S. Dept. of Agri- 
culture, Eastern Regional Research Lab., Phila- 
delphia 18, Pa. Chemist, in Charge Protein Struc- 
ture Section. (2, 1939) 

Gorham, John R., Ph.D. Washington State Col- 
lege, Bureau of Animal Industry, Pullman. 
Veterinarian. (6, 1952; 4, 1953) 

Gortner, Ross Aiken, Jr., Ph.D. Wesleyan Univ., 
Shanklin Lab., Middletown, Conn. Prof. of Bio- 
chemistry. (5, 1947) 

Gortner, Willis A., Ph.D. Pineapple Research Inst. 
of Hawaii, Honolulu, T. H. Head of Dept. of 
Chemistry. (2, 1947) ; 

Goss, Harold, Ph.D. Univ. of California College 
of Agriculture, Davis. Prof. of Animal Hus- 
bandry. (2, 1936; 5, 1933) 

Goth, Andres, M.D. Univ. of Texas, Southwestern 
Med. College, 2211 Oak Lawn Ave., Dallas 4. 
Prof. of Pharmacology and Head of Dept. (3, 1947) 

Goitschall, Russell Y., Ph.D. Michigan Dept. of 
Health, Div. of Labs., Lansing. Bacteriolo- 
gist. (6, 1939) 

Goudsmit, Arnoldus, Jr., M.D., Ph.D. 2218 Market 
St., Youngstown 7, Ohio. (1, 1940) 

Gould, R. Gordon, Ph.D. Los Alamos Scientific 
Lab., Los Alamos, N. M. Staff Member, Health 
Div. (2, 1949) 

Gourley, Desmond R. H., Ph.D. Univ. of Virginia 
Med. School, Dept. of Pharmacology, Char- 
lottesville. Assoc. Prof. (1, 1951; 3, 1954) 

Govier, William M., M.D. Schering Corp., Bloom- 
field, N. J. Head Pharmacologist, Research Dept. 
(3, 1944) 

Gowdey, Charles W., Ph.D. Univ. of Western 
Ontario Med. School, Dept. of Pharmacology, 
London, Ontario, Canada. Assoc. Prof. (3, 1950) 

Grabfield, G. Philip, M.D. 15 Hutchinson St., 
Milton 87, Mass. (3R, 1923) 

Grady, Hugh G., M.D. Armed Forces Inst. of 
Pathology, Washington, D. C. Scientific Dir., 
American Registry of Pathology. (4, 1940) 

Craef, Irving, M.D. New York Univ., Post-Grad. 

Med. School, New York City. Assoc. Prof. of 

Clin. Medicine. (4, 1941) 
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Grafflin, Allan L., M.D. Johns Hopkins Univ. 
School of Medicine, Dept. of Anatomy, 710 N. 
Washington St., Baltimore 5, Md. Prof. and 
Dir. of Dept. (1, 1954) 

Graham, Claire E., Ph.D. Wilson Labs., 4221 S. 
Western Ave., Chicago, Ill. Dir. of Research. 
(2, 1948; 5, 1951) 

Graham, Clarence H., Ph.D. Columbia Univ., 
New York City 27. Prof. of Psychology. (1, 1933) 

Graham, Helen Tredway, Ph.D. Euclid Ave. and 
Kingshighway, St. Louis, Mo. Assoc. Prof. of 
Pharmacology, Washington Univ. School of Medi- 
cine. (1, 1933; 3, 1931) 

Graham, John Borden. Univ. of North Carolina, 
Chapel Hill. Assoc. Prof. of Pathology. (4, 1952) 

Graham, W. Donald, Ph.D. Dept. of Natl. Health 
and Welfare, 35 John St., Ottawa, Canada. 
Pharmacologist. (3, 1953) 

Granick, S., Ph.D. Rockefeller Inst. for Med. 
Research, York Ave. at 66th St., New York 
City 21. Assoc. Member. (2, 1949) 

Grant, E. Rhoda, Ph.D. Univ. of Illinois Med. 
College, Clinical Science Dept., 1853 West Polk 
St., Chicago 12, Ill. Researcher. (1, 1949) 

Grant, R. Lorimer, Ph.D. Food and Drug Admin., 
Div. of Pharmacology, Dept. of Health, Educa- 
tion and Welfare, Washington 25, D. C. Pharma- 
cologist. (2, 1938) 

Grant, Ronald, Ph.D. Stanford Univ., Dept. of 
Physiology, Stanford, Calif. Assoc. Prof. (1, 
1950) 

Grant, Wilson Clark, Ph.D. Lederle Labs. Div.., 
American Cyanamid Co., Pearl River, N. Y. 
(1, 1949) 

Grau, Charles R., Ph.D. Univ. of California, Dept. 
of Poultry Husbandry, Davis. Assoc. Prof. of 
Poultry Husbandry and Assoc. Nutritionist in 
Exper. Station. (5, 1949) 

Graubard, Mark, Ph.D. Univ. of Minnesota, Dept. 
of Physiology, Minneapolis. Assoc. Prof. (1, 
1940) 

Grauer, Robert C., M.D. Allegheny General Hos- 
pital, Pittsburgh, Pa. Dir. of William H. Singer 
Memorial Research Lab.; Asst. Prof. of Medicine, 
School of Medicine, Univ. of Pittsburgh. (4, 1941) 

Gray, Edward LeB., Ph.D. Med. Labs., Army 
Chemical Center, Md. Chief, Animal Ecology 
Branch. (1, 1951) 

Gray, John S., Ph.D., M.D. Northwestern Univ. 
Med. School, 303 E. Chicago Ave., Chicago 11, 
Ill. Prof. and Chairman of Dept. of Physiology. 
(1, 1937) 

Gray, M. Geneva, Ph.D. Labs. of Arthur D. Little 
Inc., Cambridge, Mass. Research Pharmacologist. 
(3, 1946) 

Gray, Stephen W., Ph.D. Emory Univ. School of 
Medicine, Emory Univ., Ga. Assoc. Prof. of 
Anatomy. (1, 1948) 

Graybiel, Ashton, M.D. U. S. Naval School of 
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Aviation Medicine and Research, Naval Air Sta- 
tion, Pensacola, Fla. Dir. of Research. (1, 1948) 
Greeley, Paul O., Ph.D., M.D. Univ. of Southern 
California Med. School, Univ. Park, Los An- 
geles. Dir., Student Health Service. (1, 1940) 

Green, Arda Alden, M.D. McCollum Pratt Inst., 
Johns Hopkins Univ., Baltimore 18, Md., Re- 
search Assoc. (2, 1932) 

Green, Daniel M., M.D. 1060 East Green St., 
Pasadena 1, Calif. Assoc. Clin. Prof., Univ. of 
Southern California, School of Medicine, Los 
Angeles. (1, 1948; 3, 1942) 

Green, David E., Ph.D. Univ. of Wisconsin, 
Inst. of Enzyme Research, 1702 University 
Ave., Madison 5. Prof. of Enzyme Chemistry. 
(2, 1941) 

Green, Harold David, M.D. Wake Forest College, 
Bowman Gray School of Medicine, Winston- 
Salem 7, N. C. Prof. and Dir. of Dept. of Physi- 
ology and Pharmacology. (1, 1936; 3, 1945) 

Green, John D., M.D. Univ. of California at Los 
Angeles, Dept. of Anatomy, Los Angeles 24. 
Assoc. Prof. (1, 1954) 

Green, Ray E., M.D. Univ. of Kansas Med. Center, 
Kansas City 12. Assoc. Prof. of Pharmacology. 
(3, 1952) 

Green, Robert Holt, M.D. Yale Univ. School of 
Medicine, 333 Cedar St., New Haven, Conn. 
Assoc. Clin. Prof. of Medicine. (6, 1949) 

Greenberg, David Morris, Ph.D. Univ. of Cali- 
fornia, Dept. of Physiological Chemistry, Berke- 
ley 4. Prof. and Chairman of Dept. (2, 1927; 5, 
1946) 

Greenberg, G. Robert, Ph.D. Western Reserve 
Univ., School of Medicine, Cleveland 6, Ohio. 
Assoc. Prof., Dept. of Biochemistry. (2, 1952) 

Greenberg, Louis, Ph.D. Lab. of Hygiene, Dept. 
of Natl. Health and Welfare, 45 Spencer St., 
Ottawa, Canada. Officer-in-Charge, Biologics 
Control Section. (6, 1953) 

Greenberg, Louis D., Ph.D. Univ. of California 
Med. Center, 3rd and Parnassus Aves., San 
Francisco 22. Assoc. Prof. of Pathology, Univ. of 
California Med. School. (2, 1946) 

Greenberg, Ruven, Ph.D. Univ. of Illinois Med. 
School, Dept. of Physiology, Chicago. Asst. 
Prof. (1, 1950) 

Greenberg, Samuel M., Ph.D. Smith, Kline & 
French Labs., Biochemistry Sec., Philadelphia 
1, Pa. Sr. Research Scientist. (5, 1954) 

Greene, Carl Hartley, Ph.D., M.D. 401 Clinton 
Ave., Brooklyn 38, N. Y. (1, 1921; 2, 1922; 4, 
1924) 

Greene, Harry S. N., M.D., C.M. Yale Univ. 
School of Medicine, Dept. of Pathology, New 
Haven, Conn. Anthony N. Brady Prof. of Path- 
ology. (4, 1937) 


Greene, James Alexander, M.D. Baylor Univ. 
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College of «edicine, 1200 M. D. Anderson Blvd., 
Houston, Lex. Prof.of Medicine Faculty. (1, 1939) 
Greengard, Harry, Ph.D., M.D. Northwestern 
Univ. Med. School, 303 E. Chicago Ave., Chi- 
cago, Ill. Asst. Prof. of Physiology. (1, 1939) 

Greenstein, Jesse P., Ph.D. Natl. Cancer Inst., 
Bethesda, Md. Chief Biochemist. (2, 1935) 

Greenwald, Isidor, Ph.D. New York Univ. Col- 
lege of Medicine, 550 First Ave., New York City. 
Prof. Emeritus, Biological Chemistry. (2R, 
1912; 5R, 1933) 

Greenwood, Delbert A., Ph.D. Utah State Agricul- 
tural College, Box 163, Logan. Prof. of Biochem- 
istry. (3, 1950) 

Greep, Roy O., Ph.D. Harvard School of Dental 
Medicine, 25 Shattuck St., Boston 15, Mass. 
Dean and Prof. of Dental Science. (1, 1940) 

Greer, C. M., M.S. Vanderbilt Univ. School of 
Medicine, Nashville, Tenn. Instr. in Chemistry. 
(3, 1938) 

Gregersen, Magnus I., Ph.D. Columbia Univ. 
College of Physicians and Surgeons, 630 W. 
168th St., New York City 32. Prof. of Physiology. 
(1, 1933) 

Gregg, Donald Eaton, Ph.D., M.D. Army Med. 
Service Grad. School, Army Med. Center, Wash- 
ington 12, D. C. Chief, Dept. of Cardiorespiratory 
Diseases. (1, 1933) 

Gregory, John Delafield, Ph.D. Massachusetts 
Gen. Hosp., Biochemical Research Lab., Bos- 
ton 14. Assoc. Biochemist. (2, 1954) 

Gregory, John E., Rowan Memorial Hosp., Salis- 
bury, N. C. Pathologist. (6, 1948) 

Gregory, Raymond L., Ph.D., M.D. Univ. of 
Texas School of Medicine, 816 Strand, Gal- 
veston. Prof. of Medicine. (1, 1945) 

Greig, Margaret E., Ph.D. Upjohn Co., Research 
Div., Kalamazoo 99, Mich. Sr. Research Scien- 
tist. (3, 1946) » 

Greiner, Theodore H., M.D. 62 Meehan Dr., 
Dayton 3, Ohio. Prof. Scientist, Aero Med. Lab. 
Wright Patterson AFB. (8, 1951) 

Greisheimer, Esther M., Ph.D. M.D. Temple 
Univ. Med. School, 3400 N. Broad St., Phila- 
delphia, Pa. Prof. of Physiology. (1, 1925) 

Grenell, Robert G., Ph.D. Univ. of Marylan1, 
School of Medicine, Psychiatric Inst., Baltimove 
1. Asst. Prof. Psychiatric Research. (1, 1945) 

Griffin, A. Clark, Ph.D. Stanford Univ., Dept. of 
Biochemistry, Stanford, Calif. Assoc. Prof. (2, 
1950) 

Griffin, Angus, Ph.D. George Washington Univ. 
School of Medicine, 1335 H St., N. W., Washin¢- 
ton, D. C. Prof. of Bacteriology. (6, 1940) 

Griffin, Donald R., Ph.D. Harvard Univ., Dep’. 
of Zoology, Cambridge 38, Mass. Professor. (', 
1951) 

Griffith, Fred R., Jr., Ph.D. Univ. of Buffalo Mec, 
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School, 3435 Main St., Buffalo, N. Y. Prof. and 
Head, Dept. of Physiology. (1, 1923; 5, 1933) 

Griffith, Wendell H., Ph.D. Univ. of California 
Med. Center, School of Medicine, Dept. of Phys- 
iological Chemistry, Los Angeles 24. Chairman 
of Dept. (2, 1923; 5, 1934) 

Griffitts, James J., M.D. Dade Reagents, Inc., 
106 N. W. 22nd Ave., Maimi, Fla. Vice Presi- 
dent, Research. (6, 1952) 

Grimson, Keith S., M.D. Duke Univ. School of 
Medicine, Durham, N. C. Prof. of Surgery. (1, 
1943; 3, 1949) 

Grindlay, John H., M.D. Mayo Clinic, Rochester, 
Minn. (1, 1945) 

Grisolia, Santiago, M.D. Univ. of Kansas Med. 
Center, Dept. of Medicine, Kansas City 3. 
Assoc. Prof. of Medicine and Biochemistry; Es- 
tablished Investigator, Am. Heart Assn. (2, 
1952) 

Groat, Richard A., Ph.D., M.D. Mayo Clinic, 102 
Second Ave., S.W., Rochester, Minn. Assoc. 
Prof. of Anatomy, Mayo Fndn.; Consultant in 
Anatomy, Mayo Clinic. (1, 1945) 

Grob, David, M.D. Johns Hopkins Hospital, Dept. 
of Medicine, Baltimore 5, Md. Asst. Prof. of 
Medicine, Johns Hopkins Univ. School of Medi- 
cine. (1, 1951) 

Grodins, Fred S., Ph.D., M.D. Northwestern 
Univ. Med. School, 303 E. Chicago Ave., Chi- 
cago 11, Ill. Prof. of Physiology. (1, 1945) 

Grollman, Arthur, M.D., Ph.D. Univ. of Texas, 
2211 Oak Lawn Ave., Dallas 19, Tex. Prof. of 
Exper. Medicine. (1, 1928; 3, 1933) 

Groschke, Albert C., Ph.D. The Borden Co., 350 
Madison Avenue, New York City. Technical 
Dir., Feed Supplements Dept. (5, 1952) 

Gross, Erwin G., Ph.D., M.D. State Univ. of lowa, 
College of Medicine, Iowa City. Prof. of Phar- 
macology. (1, 1927; 2, 1923; 3, 1927) 

Gross, J., M.D., C.M., Ph.D. State Univ. of 
New York Med. Center at New York, College 
of Medicine, 350 Henry St., Brooklyn 2. (1, 
1950) 

Gross, Robert E., M.D. Children’s Hosp., 300 
Longwood Ave., Boston 15, Mass. Surgeon-in- 
Chief; Ladd Prof. of Children’s Surgery, Harvard 
Med. School. (4, 1940) 

Grossman, Morton Irvin, Ph.D., M.D. Med. Nu- 
trition Lab., Fitzsimons Army Hosp., Denver 8, 
Colo. (1, 1946) 

Groupé, Vincent, Ph.D. Rutgers Univ., Dept. of 
Microbiology, New Brunswick. Assoc. Prof. 
(6, 1946) 

Grubbs, Robert C., M.D. Ohio State Univ., Co- 
lumbus. Assoc. Prof. of Physiology. (1, 1950) 

Gruber, Charles M., M.D., Ph.D. College of Med. 
Evangelists, Dept. of Pharmacology, Loma 
Linda, Calif. Prof. and Head of Dept. (IR, 1914; 
3, 1919) 
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Gruber, Charles M., Jr., M.D. Eli Lilly Co., 
Indianapolis, Ind. (3, 1948) 

Gruhzit, Carl C., M.D., Ph.D. Univ. of Pennsy]- 
vania Grad. School of Medicine, Dept. of Physi- 
ology and Pharmacology, Philadelphia 4. As- 
sociate. (8, 1954) 

Gruhzit, Oswald M., M.D. 580 Hampton Rd., 
Grosse Pointe 30, Mich. Research in Pathology 
and Pharmacology. (4, 1928) 

Grundfest, Harry, Ph.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St.. 
New York City 32. Assoc. Prof. of Neurology. 
(1, 1932) 

Gubler, Clark J., Ph.D. Univ. of Utah College 
of Medicine, Dept. of Medicine, 175 E. 21st 
St. South, Salt Lake City. Asst. Clin. Research 
Prof. (5, 1951) 

Gudernatsch, Fredrick, Ph.D., Sc.D. 41 Fifth 
Ave., New York City 3. (1, 1930) 

Guerra, Francisco, M.D. Facultad de Medicina, 
Univ. Nacional de Mexico, Mexico, D. F. Prof. 
Titular de Carrera en Farmacologia. (3, 1947) 

Guerrant, N. B., Ph.D. Pennsylvania State Col- 
lege, State College. Prof. of Biochemistry. (2, 
1934; 5, 1933) 

Guest, George Martin, M.D. Children’s Hospital, 
Cincinnati 29, Ohio. Prof. of Pediatrics, Univ. 
of Cincinnati Collegeof Medicine and Grad. School. 
(2, 1933) 

Guest, Maurice Mason, Ph.D. Univ. of Texas, 
Med. Branch, Dept. of Physiology, Galveston. 
(1, 1946) 

Guillemin, Victor, Jr., Ph.D. Univ. of Illinois, 
College of Medicine, 1853 W. Polk St., Chicago 
12. Prof. of Biophysics. (1, 1952) 

Gulick, Addison, Ph.D. Concord Hall, Suite 62, 
Cambridge 38, Mass. (1R, 1915; 5R, 1933) 

Gunn, Francis D., M.D., Ph.D. Univ. of Utah 
School of Medicine, Salt Lake City. Prof. and 
Head of Dept. of Pathology. (4, 1938) 

Gunsalus, Irwin C., Ph.D. Univ. of Illinois, 362 
Noyes Lab., Urbana. Prof. of Bacteriology. (2, 
1946) 

Gurd, Frank Ross, Ph.D. 25 Shattuck St., Boston 
15, Mass. Asst. Prof. of Physical Chemistry, Har- 
vard Univ. (2, 1952) 

Gurin, Samuel, Ph.D. Univ. of Pennsylvania 
School of Medicine, Philadelphia. Prof. and 
Chairman, Dept. of Physiological Chemistry. (2, 
1938) 

Gustus, Edwin L., Ph.D. Bjorksten Research Labs., 
1525 E. 53rd St., Chicago 15, Ill. Vice President. 
(2, 1934) 

Guthrie, Charles Claude, M.D., Ph.D. 806 Hill 
Crest Ave., Columbia, Mo. Prof. Emeritus of 
Physiology and Pharmacology, Univ. of Pittsburgh. 
(1R, 1905; 3R, 1909) 

Gutman, Alexander B., M.D. Mt. Sinai Hospital, 
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Fifth Ave. and 100th St., New York City 29. 
Dir. and Prof. of Medicine. (2, 1947) 

Gutmann, Helmut R., M.D. Veterans Admin. 
Hospital, Radioisotope Unit, Minneapolis 17, 
Minn. Biochemist; Asst. Prof., Dept. of Physio- 
logical Chemistry, Univ. of Minnesota Med. School. 
(2, 1952) 

Guttman, Rita M., Ph.D. Brooklyn College, 
Brooklyn, N. Y. Asst. Prof. of Physiology. (1, 
1946) 

Guyton, Arthur C., M.D. Univ. of Mississippi 
School of Medicine, Dept. of Physiology and 
Biophysics, University. Prof. and Chairman of 
Dept. (1, 1949) 

Gyorgy, Paul, M.D. Univ. of Pennsylvania Schoo! 
of Medicine, 3400 Spruce St. Philadelphia 4. 
Prof. of Nutrition. (2, 1938; 5, 1939) 

Haag, Harvey B., M.D. Med. College of Virginia, 
Richmond. Prof. of Pharmacology. (3, 1934) 

Haag, J. R., Ph.D. Oregon State College, Agricul- 
tural Exper. Station, Corvallis. Chemist. (2, 
1947; 5, 1941) 

Haas, Erwin, Ph.D. Mt. Sinai Hospital, 1800 E. 
105th St., Cleveland 6, Ohio. Sr. Research Chem- 
ist. (2, 1946) 

Habel, Karl, M.D. Natl. Insts. of Health, 
Bethesda 14, Md. Chief, Lab. of Infectious Dis- 
eases. (6, 1952) 

Haberman, Sol, Ph.D. Wadley Research Inst. and 
Blood Ctr., 3600 Gaston Ave., Dallas, Texas. 
Asst. Dir. and Prof. of Bacteriology and Im- 
munology. (6, 1944) 

Hack, Marvin, H., Ph.D. Tulane Univ., Dept. of 
Medicine, 1430 Tulane Ave., New Orleans 12, 
La. Biochemist. (2, 1954) 

Hackel, Donald B. City Hospital, Cleveland 9, 
Ohio. Sr. Inst. in Pathology. (4, 1953) 

Haddy, Francis J., M.D., Ph.D. VA Research 
Hosp., 333 E. Huron St., Chicago 11, Ill. Asst. 
Prof., Northwestern Univ., Dept. of Physiology. 
(1, 1954) 

Hadidian, Zareh, Ph.D. Tufts College Med. 
School, Boston, Mass. Assoc. Prof. (1, 1945) 

Hafkenschiel, Joseph H., Jr., M.D. Univ. of 
Pennsylvania School of Medicine, Univ. Hos- 
pital, 3600 Spruce St., Philadelphia 4. Assoc. 
in Medicine. (1, 1950; 3, 1952) 

Hafkesbring, H. Roberta, Ph.D. Woman’s Med. 
College of Pennsylvania, East Falls, Phila- 
delphia. Prof. of Physiology. (1, 1931) 

Haggard, Howard W., M.D. 52 Hillhouse Ave., 
New Haven, Conn. Dir. of Lab. of Applied 
Physiology, Yale Univ. (1, 1919; 2, 1920) 

Hahn, Paul F., Ph.D. Meharry Med. College, 
Nashville, Tenn. Dir. of Cancer Research Labs.; 
Prof. of Exper. Oncology. (1, 1946; 4, 1939) 

Haig, Charles, Ph.D. New York Med. College, 

Fifth Ave. at 106th St., New York City. Assoc. 

Prof. of Physiology and Biochemistry. (1, 1942) 
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Haimovici, Henry, M.D., 105 E. 90th St., New 
York City 28. Assoc. Attending Surgeon, Monie- 
fiore Hospital. (1, 1950) 

Haines, William J., Ph.D. 2147 Marston Lane, 
Flossmoor, Ill. Technical Dir., Armour Labs. (2, 
1953) 

Haist, Reginald E., M.D., Ph.D. Univ. of Toronto, 
Toronto, Ontario, Canada. Prof. of Physiology. 
(1, 1943) 

Hajek, Norma M., Ph.D. State Univ. of Iowa Col- 
lege of Medicine, Dept. of Physiology, Iowa 
City. Asst. Prof. (1, 1954) 

Halbert, Seymour P., M.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, 630 W. 168th 
St., New York City 32. Assoc. Prof. of Micro- 
biology. (6, 1947) 

Haldi, John, Ph.D. Dept. of Physiology, Emory 
University, Ga. Professor. (1, 1928) 

Hale, William M., M.D. Univ. of Tennessee Col- 
lege of Medicine, Cancer Research Lab., 3 N. 
Dunlap, Memphis. Prof. of Bacteriology. (4, 1941; 
6, 1935) 

Hale, Worth, M.D. Antrim, N. H. Retired. (1R, 
1908; 3R, 1908) 

Haley, Thomas J., Ph.D. 12007 Thermo St., Los 
Angeles 34, Calif. Chief, Div. of Pharmacology 
and Toxicology, A. E. Project, Med. School, Univ. 
of California. (8, 1949) 

Hall, Charles E., Ph.D. Univ. of Texas, Med. 
Branch, Dept. of Physiology, Galveston. Assoc. 
Prof. (1, 1949) 

Hall, F. G., Ph.D. Duke Univ. School of Medicine, 
Dept. of Physiology and Pharmacology, Dur- 
ham, N.C. Prof. of Physiology. (1, 1937) 

Hall, Victor E., M.D. 506 Hanley P1., Los Angeles 
49, Calif. Prof. of Physiology, Univ. of California 
School of Medicine. (1, 1934) 

Hall, W. Knowlton, Ph.D. Med. College of Geor- 
gia, Univ. Place, Augusta. Assoc. Prof. of Bic- 
chemistry. (2, 1948) 

Hallenbeck, George Aaron, Ph.D., M.D. Mayo 
Clinic, Rochester, Minn. Research Assoc. (i, 
1946) 

Halpert, Béla, M.D. Veterans Admin. Hospita', 
2002 Holcombe Blvd., Houston 4, Texas. Chie, 
Lab. Service; Clin. Prof. of Pathology, Baylo- 
Univ. College of Medicine. (4, 1936) 

Halstead, Ward C., Ph.D., Univ. of Chicage, 
Dept. of Medicine, Chicago, Ill. Assoc. Pro,’. 
of Exper. Psychology, Div. of Psychiatry. (:, 
1942) 

Ham, Arthur W., M.B. Univ. of Toronto, Toront« 
5, Ontario, Canada. Prof. of Anatomy in charge 
of Histology. (4, 1939) 

Hambourger, Walter E., Ph.D., M.D. G. D. Searle 
and Co., P.O. Box 5110, Chicago, Ill. Chie, 
Pharmacologist. (3, 1934) 

Hamilton, Bengt L. K., M.D. 8311 Drexel Ave. 

Chicago 19, Ill. Med. Dir., USPHS. (2, 1925: 
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Hamilton, Clara E., Ph.D. Univ. of Georgia, Dept. 
f Animal Biology, Athens. Asst. Prof. of Zool- 
igy. (1, 1952) 

Hamilton, James B., Ph.D. New York State 
Ved. Center, Dept. of Anatomy, 350 Henry St., 
srooklyn 1, N. Y. Prof. of Anatomy. (1, 1938) 

Hamilton, Paul B., M.D., Ph.D. Alfred I. duPont 
inst., Nemours Foundation, Rockland Rd., 
Wilmington 99, Del. Chief of Biochemistry. (2, 
1946) 

Hamilton, Tom R., M.D. Kansas Univ. Med. 
Center, Kansas City 3. Prof. of Microbiology 
and Pathology. (4, 1950) 

Hamilton, Tom S., Ph.D. Univ. of Illinois, 120 
Animal Sciences Lab., Urbana. Prof. and Head, 
Div. of Animal Nutrition. (2, 1937; 5, 1938) 

Hamilton, W. F., Ph.D. Med. College of Geor- 
gia, Augusta. Prof. of Physiology. (1, 1924) 

Hammon, William McD., M.D., D.P.H. Univ. of 
Pittsburgh, Pittsburgh, Pa. Prof. of Epidemi- 
ology; Head, Dept. of Epidemiology and Micro- 
bielogy, Grad. School of Public Health. (4, 1944; 
6, 1496) 

Hammond, Carolyn W., Ph.D. Univ. of Chicago, 
Dept. of Medicine, Chicago, Ill. Research Assoc. 
(4, 1954) 

Hampel, C. W., Ph.D. New York Univ.-Bellevue 
Medical Center, New York City. Assoc. Prof. 
of Physiology. (1, 1936) 

Hampton, John K., Jr., Ph.D. Tulane Univ. 
School of Medicine, Dept. of Physiology, 
Station 20, New Orleans, La. Asst. Prof. (1, 
1954) 

Hamre, Dorothy, Ph.D. Univ. of Chicago, Dept. 
of Medicine, Chicago 37, Ill. Research Assoc. 
(6, 1948) 

Hanahan, Donald J., Ph.D. Univ. of Washington, 
Dept. of Biochemistry, Seattle 5. Assoc. Prof. 
(2, 1952) 

Hand, David B., Ph.D. New York State Agricul- 
tural Exper. Station, Geneva. Head, Div. of 
Food Science and Technology and Prof. of Bio- 
chemistry. (2, 1947) 

Handford, Stanley Wing, Ph.D. Navy Med. Re- 
search Lab., Camp Lejeune, N. C. Head, Dept. 
of Physiology. (1, 1954) 

Handler, Philip, Ph.D. Duke Univ. School of 
Medicine, Durham, N. C. Prof. of Biochemistry 

and Nutrition. (2, 1944; 5, 1946) 

Handley, Carroll A., Ph.D. Baylor Univ. Col- 
lege of Medicine, 1200 M.D. Anderson Blvd., 
Houston 25, Tex. Prof. and Chairman of Dept. 
of Pharmacology. (8, 1942) 

Hanes, Charles S., Ph.D. Univ. of Toronto, 
Toronto, Canada. Prof. of Biochemistry. (2, 
1954) 

Haney, Hance F., Ph.D., M.D. Univ. of Oregon 
Med. School, Portland. Asst. Prof. of Medicine. 
(1, 1939) 
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Hanger, Franklin, M.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Assoc. Prof. of Medicine. 
(6, 1930) 

Hanke, Martin E., Ph.D. Univ. of Chicago, 947 
E. 58th St., Chicago, Ill. Assoc. Prof. of Bio- 
chemistry. (2, 1925) 

Hanke, Milton Theo, Ph.D. 7550 S. Green St., 
Chicago, Ill. Research Consultant, Biochemistry 
and Nutrition. (2, 1919) 

Hanks, John H., Ph.D. Harvard Univ. Med. 
School, Boston, Mass. Dept. of Bacteriology; 
Bacteriologist of the Leonard Wood Memorial. 
(6, 1935) 

Hansen, Arild E., M.D. Univ. of Texas Med. 
School, Galveston. Prof. and Chairman of Dept. 
of Pediatrics; Dir. of Univ. of Texas Child Health 
Program. (4, 1941; 5, 1942) 

Hansen, Eder Lindsay, Ph.D. 561 Santa Barbara 
Rd., Berkeley 7, Calif. Research Assoc. (3, 1951) 

Hansen, Roger G., Ph.D. Univ. of Illinois, Dairy 
Science Dept., Urbana. Assoc. Prof. (2, 1952) 

Hardenbergh, Esther, Sc.D. Natl. Naval Med. 
Center, Naval Med. Research Inst., Div. of 
Physiology, Bethesda 14, Md. Head, Surgery 
Branch. (1, 1951) 

Hardy, James D., M.D. Univ. of Tennessee Med. 
College, Memphis. Asst. Prof. of Surgery. (1, 
1951) 

Hardy, James Daniel, Ph.D. Naval Air Develop- 
ment Center, Aviation Med. Lab., Johnsville, 
Pa. Dir. of Research. (1, 1939) 

Hardy, Mary, D.Sc. The Chapin School, 100 East 
End Ave., New York City. Teacher of Science. 
(1, 1933) 

Hare, Kendrick, Ph.D. Med. College of Alabama, 
Dept. of Pharmacology, Birmingham. Prof. of 
Pediatrics and Pharmacology. (1, 1938) 

Harford, Carl G., M.D. Washington Univ. School 
of Medicine, Dept. of Internal Medicine, Div. 
of Infectious Diseases, St. Louis, Mo. Assoc. 
Prof. of Medicine and Preventive Medicine. (6, 
1948) 

Harger, R. N., Ph.D. Indiana Univ. School of 
Medicine, Indianapolis. Prof. of Biochemistry 
and Toxicology; Chairman, Dept. of Biochemistry 
and Pharmacology. (2, 1938; 3, 1949) 

Harkins, Henry N., Ph.D., M.D. Univ. of Wash- 
ington School of Medicine, Seattle 5. Prof. and 
Exec. Officer of Dept. of Surgery. (1, 1942) 

Harman, John W., M.D. Univ. of Wisconsin Med. 
School, Dept. of Pathology, 426 N. Charter St., 
Madison. Assoc. Prof. (4, 1951) 

Harmon, Paul M., Ph.D. Indiana Univ., Bloom- 
ington. Prof. and Chairman, Dept. of Physiology. 
(1, 1930) 

Harne, O. G. Univ. of Maryland School of Medi- 
cine, Baltimore. Assoc. Prof. of Anatomy; Asst. 
to the Dean. (1, 1935) 








Harned, Ben King, Ph.D. Mead Johnson & Co., 
Research Lab., Evansville 21, Ind. Vice Pres. 
for Research. (2, 1931; 3, 1941) 

Harris, Albert H., M.D. N. Y. State Dept. of 
Health, Div. of Labs. and Research, New Scot- 
land Ave., Albany 1. Asst. Dir. for Local Labs. 
(6, 1937) 

Harris, Albert Sidney, Ph.D. Louisiana State 
Univ. School of Medicine, Dept. of Physiology, 
New Orleans 12. Prof. and Chairman of Dept. 
(1, 1939) 

Harris, Lorin E:, Ph.D. Utah State Agricultural 
College, Logan. Chairman, Inst. of Nutrition; 
Prof. of Animal Husbandry. (5, 1953) 

Harris, Milton, Ph.D. Harris Research Labs., 
1246 Taylor St., N.W., Washington 11, D. C. 
President. (2, 1939) 

Harris, Paul N., M.D. Eli Lilly and Company, 
Indianapolis, Ind. Head of Pathology Dept., Div. 
of Pharmacology. (3, 1948) 

Harris, Philip L., Ph.D. Distillation Products 
Ind., 755 Ridge Rd. W., Rochester 3, N. Y. 
Head of Biochemistry Research Dept.; Assoc. in 
Physiology, Univ. of Rochester School of Medi- 
cine and Dentistry. (2, 1946; 5, 1945)- 

Harris, Robert S., Ph.D. Massachusetts Inst. of 
Technology, Cambridge. Prof. of Nutritional 
Biochemistry. (5, 1941) 

Harris, S. C., Ph.D. Northwestern Univ. Dental 
School, 311 E. Chicago Ave., Chicago 11, IIl. 
Assoc. Prof.; Chairman of Physiology and Phar- 
macology. (1, 1947; 3, 1952) 

Harris, T. N., M.D. Children’s Hospital of Phila- 
delphia, Philadelphia, Pa. Prof. of Immunology 
in Pediatrics, Univ. of Pennsylvania. (6, 1946) 

Harris, William H., M.D. Tulane Univ. School of 
Medicine, New Orleans, La. Assoc. Prof. of 
Pathology. (4, 1925) 

Harrison, Frank, Ph.D. Southwestern Univ. Med. 
School, Dallas 4, Texas. Prof. of Anatomy. 
(1, 1941) 

Harrison, James A., Ph.D. Temple Univ., Phila- 
delphia 22, Pa. Prof. of Biology. (6, 1946) 

Harrison, Ross Granville, M.D., Ph.D. Osborn 
Zoological Lab., New Haven, Conn. Sterling 
Prof. Emeritus of Biology, Yale Univ. (1, 1906) 

Harrison, R. Wendell, M.D., Ph.D. 5541 Dorches- 
ter Ave., Chicago 37, Ill. Prof. of Bacteriology; 
Dean of Faculties and Vice Pres., Univ. of Chi- 
cago. (6, 1934) 

Harrow, Benjamin, Ph.D. College of the City of 
New York, Convent Ave. and 139th St., New 
York City. Prof. of Chemistry. (2, 1927) 

Hart, E. Ross, Ph.D. Med. Labs., Army Chemical 
Center, Md. Chief, Neurology 3ranch. (3, 1944) 

Hart, William M., Ph.D., M.D. Inst. of Neuro- 

logical Diseases and Blindness, Bethesda 14, 

Md. Chief, Ophthalmology Clin. Center. (1, 1945) 


894 FEDERATION PROCEEDINGS 


Volume 18 


Harte, Robert A., B.S. Sharpe & Dohme, Inc., 
Research Div., West Point, Pa. Research Admin. 
(5, 1953) 

Hartline, H. K., M.D. Johns Hopkins Uniy., 
Dept. of Biophysics, Baltimore 18, Md. Member, 
Rockefeller Inst. for Med. Research. (1, 1929) 

Hartman, Arthur M., B.S. U.S. Dept. of Agricul- 
ture, Bureau of Dairy Industry, Div. of Nutri- 
tion and Physiology, Beltsville, Md. Biochemist. 
(5, 1952) 

Hartman, Carl G., Ph.D. Ortho Research Founda- 
tion, Raritan, N. J. Dir. of Physiology. (1, 1921) 

Hartman, Frank Alexander, Ph.D. Ohio State 
Univ., Dept. of Physiology, Columbus. Re- 
search Prof. (1R, 1916) 

Hartman, F. W., M.D. Henry Ford Hospital, 
Detroit, Mich. Pathologist and Dir. of Labs. 
(4, 1927) 

Hartmann, Alexis F., M.D. 500 S. Kingshighway, 
St. Louis, Mo. Prof. of Pediatrics, Washington 
Univ. School of Medicine. (2, 1932) 


Hartroft, Walter Stanley, M.D., Ph.D. Univ. of | 


Toronto, Banting and Best Dept. of Med. Re- 
search, Toronto 5, Ontario, 
fessor. (4, 1950) 

Harvey, A. McGehee, M.D. Johns Hopkins Hospi- 
tal, Baltimore 5, Md. Physician-in-Chief; Prof. 
of Medicine, Johns Hopkins Univ. Med. School. 
(1, 1946; 3, 1946) 

Harvey, E. Newton, Ph.D., D. Se. Princeton 
Univ., Guyot Hall, Princeton, N. J. Henry 
Fairfield Osborn Prof. of Biology. (1, 1914; 2R, 
1916) 

Harvey, Stewart C., Ph.D. Univ. of Utah College 
of Medicine, Dept. of Pharmacology, Salt Lake 
City 1. Assoc. Prof. (3, 1951) 

Hass, George, M.D. Presbyterian Hospital of 
Chicago, Chicago, Ill. Prof. of Pathology, Univ. 
of Illinois College of Medicine; Chairman, Rusk 
Dept. of Pathology, Presbyterian “Hospital. (4, 
1939) 

Hassett, Charles C., Ph.D. Chemicai Corps Med. 
Labs., Army Chemical Center, Md. Physiologisi. 
(1, 1954) 

Hassid, William Z., Ph.D., Univ. of California, 
Berkeley. Prof. of Plant Biochemistry. (2, 194°) 

Hastings, A. Baird, Ph.D. Harvard Med. Schoc', 
25 Shattuck St., Boston 15, Mass. Hamilton 
Kuhn Prof. of Biological Chemistry. (1, 192’; 
2, 1921; 5, 1940) 

Hathaway, Milicent L., Ph.D. Agricultural R.- 
search Administration, Bureau of Human Nutri- 
tion and Home Economics, Food and Nutritio: 
Div., Washington 25, D. C. Nutrition Specialisi 
(5, 1945) 

Hauck, Hazel M., Ph.D. Cornell Univ. College of 
Home Economics, Ithaca, N. Y. Prof. of Foo! 
and Nutrition. (5, 1941) 

Haugaard, Niels, Ph.D. Univ. of Pennsylvania 
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School of Medicine, Philadelphia 4. Asst. Prof. 
of Pharmacology. (2, 1953) 

liauge, Sigfred M., Ph.D. Purdue Univ. Agri- 
cultural Exper. Station, Lafayette, Ind. Assoc. 
Prof.in Biochemistry. (2, 1954; 5, 1933) 

Haurowitz, Felix, M.D., D.Sc. Indiana Univ., 
Bloomington. Prof. of Chemistry. (2, 1949; 6, 
1948) 

Haury, Victor G., M.D. Box 206, Wellsville, Kan- 
sas. Private Practice in Medicine. (3, 1939) 

Haven, Frances L., Ph.D. Univ. of Rochester 
School of Medicine and Dentistry, 260 Critten- 
den Blvd., Rochester, N. Y. Assoc. in Biochem- 
istry. (2, 1941) 

Hawk, Philip B., Ph.D. 750 W. 50th St., Miami 
Beach, Fla. President, Food Research Labs. (1, 
1903; 2, 1906) 

Hawkins, J. E., Jr., Ph.D. Merck Inst. for Thera- 
peutic Research, Rahway, N. J. Head, Dept. 
of Neurophysiology. (1, 1943) 

Hawkins, William Bruce, M.D. Univ. of Rochester 
School of Medicine and Dentistry, 260 Critten- 
den Blvd., Rochester, N. Y. Assoc. Prof. of 
Pathology. (4, 1933) 

Hawkins, W. W., Ph.D. Maritime Regional Lab., 
Natl. Research Council, Halifax, N.S., Canada. 
Asst. Research Officer, Natl. Research Council of 
Canada. (2, 1953) 

Hawley, Estelle E., Ph.D. Univ. of Rochester 
School of Medicine and Dentistry, Rochester, 
N. Y. Assoc. in Pediatrics and Nutrition. (5, 
1935) 

Hawn, Clinton van Zandt, M.D. Mary Imogene 
Bassett Hospital, Cooperstown, N. Y. Patholo- 
gist-in-Chief; Assoc. Prof. of Pathology, Colum- 
bia Univ. (4, 1948) 

Hay, Eleanor Clarke, Ph.D. 7 Greenhill Rd., 
Madison, N. J. (1, 1945) 

Hayaishi, Osamu, M.D. Washington Univ. Med. 
School, Euclid Ave. and Kingshighway, St. 
Louis 10, Mo. Asst. Prof., Dept. of Microbiology. 
(2, 1952) 

Hayano, Mika, Ph.D.: Worcester Foundation for 
Exper. Biology, Shrewsbury, Mass. Research 
Biochemist. (2, 1952) 

Hayashi, Teru, Ph.D. Columbia Univ., 1324 Pu- 
pin Hall, New York City 27. Assoc. Prof. of 
Zoology. (1, 1951) 

Hayes, Sheldon P., Ph.D. Weber College, Dept. 
of Bacteriology, Box 45, 550 25th St., Ogden, 
Utah. Head of Dept. (6, 1953) 

Hayman, J. M., Jr., M.D. Tufts College Med. 
School, 136 Harrison Ave., Boston, Mass. Dean 
and Prof. of Medicine. (1, 1928; 3, 1932) 

Haynes, Florence W., Ph.D. Harvard Med. 
School, 25 Shattuck St., Boston, Mass. Research 
Assoc. in Medicine. (1, 1937) 

Hays, Edwin Everett, Ph.D. Armour Labora- 
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tories, 1425 W. 42nd S., Chicago 9, Ill. Dir. 
of Research. (2, 1946) 

Hays, Harry W., Ph.D. Wayne Univ. Coliege of 
Medicine, 1401 Rivard St., Detroit 7, Mich. 
Assoc. Prof. of Pharmacology. (3, 1949) 

Haywood, Charlotte, Ph.D. Mount Holyoke Col- 
lege, South Hadley, Mass. Prof. of Physiology. 
(1, 1939) 

Hazen, Elizabeth L., Ph.D. New York State Dept. 
of Health, Div. of Labs. and Research, New 
Scotland Ave., Albany 1. Assoc. Bacteriologist 
(mycology). (6, 1931) 

Hazleton, Lloyd W., Ph.D. Box 333, Falls Church, 
Va. Pres., Hazelton Labs. (3, 1944) 

Heagy, Fred Clark, M.D., Ph.D. Univ. of Western 
Ontario, Dept. of Biochemistry, Faculty of 
Medicine, London, Canada. Asst. Prof. (2, 1954) 

Hearon, John Z., Ph.D. Oak Ridge Natl. Lab., 
Mathematics Panel, Oak Ridge, Tenn. Head 
Mathematician. (1, 1951) 

Hecht, Hans H., M.D. Salt Lake General Hosp., 
Salt Lake City, Utah. Assoc. Prof. of Medicine, 
Univ. of Utah College of Medicine. (1, 1952) 

Hechter, Oscar M., Ph.D. Worcester Foundation 
for Exper. Biology, 222 Maple Ave., Shrewsbury, 
Mass. Member. (1, 1945) 

Hegnauer, Albert H., Ph.D. Boston Univ. School 
of Medicine, Boston, Mass. Assoc. Prof. of 
Physiology. (1, 1937) 

Hegsted, David Mark, Ph.D. Harvard School of 
Public Health, Boston, Mass. Prof. of Nutrition. 
(5, 1944) 

Heidelberger, Charles, Ph.D. Univ. of Wisconsin, 
McArdle Memorial Lab., Madison 6. Assoc. Prof. 
of Oncology. (2, 1950) 

Heidelberger, Michael, Ph.D. Columbia Univ., 
630 W. 168th St., New York City 32. Prof. of 
Immunochemistry; Chemist to the Presbyterian 
Hospital. (2R, 1927; 6, 1935) 

Heilbrunn, Lewis Victor, Ph.D. Univ. of Pennsyl- 
vania, Philadelphia. Prof. of Zoology. (1, 1930) 
Heim, J. William, Ph.D. 1 Yale Ave., Dayton 6, 
Ohio. Chief, Physiology Branch. Aero-Med. Lab., 

U.S. Air Force, Wright Field. (1, 1936) 

Heinbecker, Peter, M.D. Washington Univ. Med. 
School, St. Louis, Mo. Assoc. Prof. of Clin. 
Surgery. (1, 1930) 

Heinle, Robert W., M.D. The Upjohn Co., Med. 
Div., Kalamazoo, Mich. Member, Dept. of Clin- 
ical Investigation. (5, 1948) 

Helff, O. M., Ph.D. New York Univ., University 
Heights, New York City. Assoc. Prof. of Biology. 
(1, 1932) 

Hellbaum, Arthur A., Ph.D., M.D. Univ. of Okla- 
homa School of Medicine, Oklahoma City. Prof. 
of Pharmacology. (1, 1937; 3, 1945) 

Hellebrandt, Frances Anna, M.D. Univ. of Illi- 
nois College of Medicine, Dept. of Physical Med- 
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icine and Rehabilitation, 1819 W. Polk St., 
Chicago 12. Professor. (1, 1933) 

Heller, Carl G., M.D., Ph.D. Univ. of Oregon 
Med. School, Portland 1. Assoc. Clinical Prof. 
of Medicine; Head, Endocrinology Div. (1, 1945) 

Heller, Victor G., Ph.D. Oklahoma A and M Col- 
lege, Dept. of Agricultural Chemistry Research, 
Stillwater. Research Prof. (2R, 1935; 5R, 1935) 

Hellerman, Leslie, Ph.D. Johns Hopkins Univ. 
School of Medicine, 710 N. Washington St., 
Baltimore 5, Md. Assoc. Prof. of Physiological 
Chemistry. (2, 1935) 

Helmer, Oscar Marvin, Ph.D. Lilly Lab. of Clin. 
Research, Indianapolis General Hospital, In- 
dianapolis 7, Ind. Head of Dept. of Clin. Bio- 
chemistry. (2, 1935) 

Heming, Arthur E., Ph.D. Smith, Kline & French 
Labs., 1530 Spring Garden St., Philadelphia 1, 
Pa. Head, Biochemistry Sec. (3, 1954) 

Hemingway, Allan, Ph.D. Univ. of California 
School of Medicine, Dept. of Physiology, Los 
Angeles 24. Professor. (1, 1933) 

Henderson, Francis G., M.D. 740 S. Alabama St., 
Indianapolis 2, Ind. Pharmacologist, Eli Lilly 
& Co. (3, 1950) 

Henderson, LaVell M., Ph.D. Univ. of Illinois, 
Urbana. Asst. Prof. of Chemistry (2, 1949) 

Hendley, Charles D., Ph.D. Armour Labs., Dept. 
of Pharmacology, 1425 W. 42nd St., Chicago 9, 
Ill. Res. Pharmacologist. (1, 1949) 

Hendrix, James Paisley, M.D. Duke Hospital, 
Durham, N. C. Assoc. Prof. of Medicine, Assoc. 
in Physiology and Pharmacology, Duke Univ. 
School of Medicine. (3, 1942) 

Hendrix, Robert Cowgill, M.D. Univ. of Michi- 
gan, Med. School, Dept. of Pathology, Ann 
Arbor. Asst. Prof. (4, 1954) 

Hendry, Jessie L., M.A. Div. of Labs. and Re- 
search, New York State Dept. of Health, New 
Scotland Ave., Albany. Sr. Bacteriologist. (6, 
1938) 

Henle, Werner, M.D. 1740 Bainbridge St., Phila- 
delphia 46, Pa. Prof. of Virology in Pediatrics, 
Univ. of Pennsylvania School of Medicine. (6, 
1938) 

Henneman, Elwood, M.D., C.M. Johns Hopkins 
Univ. School of Medicine, Baltimore 5, Md. 
Asst. Prof. of Physiology. (1, 1952) 

Henry, James P., M.D., M.Sc. Aero-Med. Lab., 
Wright Field, Dayton, Ohio. Chief, Acceleration 
Section. (1, 1947) 

Henschel, Austin F., Ph.D. Climatic Research 
Lab., 430 Canal St., Lawrence, Mass. Dir. of 
Lab. (1, 1944) 

Hepburn, Joseph Samuel, Ph.D., M.D. 2045 N. 
Franklin St., Philadelphia 22, Pa. Prof. of Chem- 
istry and Research Assoc. in Gastroenterology; Reg- 
istrar, Hahnemann Med. College and Hospital, 

(Emeritus). (2R, 1915) 
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Hepler, Opal E., Ph.D., M.D. Northwestern Univ. 
Med. School, 303 E. Chicago Ave., Chicago, II’. 
Assoc. Prof. of Pathology and Dir. of Labs. (4, 
1939) 

Heppel, Leon A., Ph.D., M. D. Natl. Insts. of 
Health, Bethesda 14, Md. Sr. Surgeon, PHS. 
(2, 1949) 

Herbst, Robert M., Ph.D. Kedzie Chemical Lab., 
Michigan State College, East Lansing. Prof. 
of Chemistry. (2, 1938) 

Herget, Carl M., Ph.D. 34 Oak Grove Dr., Apt. 
D, Baltimore 20, Md. Chief, Biophysics Div., 
Army Chemical Center, Md. (1, 1948) 

Herrick, C. Judson, Ph.D. 236 Morningside Dr., 
Grand Rapids 6, Mich. Prof. Emeritus of Neu- 
rology, Univ. of Chicago, Uhicago, Ill. (AR, 1907) 

Herrick, Julia F., Ph.D. Mayo Foundation, Roch- 
ester, Minn. Assoc. Prof. of Exper. Medicine. 
(1, 1933) 

Herrin, Raymond C., Ph.D., M.D. Univ. of Wis- 
consin Med. School, Madison. Prof. of Physi- 
ology. (1, 1932) 


Herrington, Lovic P., Ph.D. 290 Congress Ave., 


New Haven, Conn. Assoc. Dir., John B. Pierce 
Lab. of Hygiene; Research Assoc. Prof., Dept. of 
Public Health, Yale Med. School. (1, 1942) 

Herriott, Roger M., Ph.D. Johns Hopkins School 
of Hygiene and Public Health, 615 N. Wolfe 
St., Baltimore 5, Md. Prof. and Head of Dept. 
of Biochemistry (2, 1940) 

Herrmann, George R., Ph.D., M.D. Univ. of 
Texas Med. Branch, Galveston. Prof. of Medi- 
cine; Dir. of Cardiovascular Research. (4, 1925) 

Herrmann, Julian B., Ph.B., M.D. 1185 Park Ave., 
New York City. (3, 1941) 

Herrmann, Louis George, M.D. Cincinnati Gen- 
eral Hospital, Cincinnati 29, Ohio. Attending 
Surgeon; Assoc. Prof. of Surgery, Univ. of Cin- 
cinnati College of Medicine. (4, 1933) 

Herrmann, Roy G., Ph.D. Lilly Research Labs., 
Eli Lilly & Company, Indianapolis 6, Ind. 
Pharmacologist. (3, 1954) 

Hershey, Solomon G., M.D. New York Univ., 
Postgraduate Med. School, 235 East 22nd St., 
New York City 10. Dir. and Clin. Prof. of Anes. 
thesiology. (8, 1952) 

Hertz, Roy, Ph.D., M.D. Natl. Insts. of Health, 
Bethesda 14, Md. Public Health Surgeon (R) 
Div. of Physiology; Chief, Research Medicine 
(1, 1945) 

Hertzman, Alrick B., Ph.D. St. Louis Univ. Schoo! 
of Medicine, St. Louis, Mo. Prof. of Physiology 
and Dir. of Dept. (1, 1925) 

Herwick, Robert P., Ph.D., M.D. 1212 Westview 
Rd., Glenview, ill. Med. Dir., Baxter Labs., 
Morton Grove, Ill. (8, 1938) 

Hess, Charles L., M.D. 19 E. Rose Lane, Phoenix, 
Ariz. (1R, 1916) 

Hess, Walter C., Ph.D. Georgetown Med. School, 
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39th St. and Reservoir Rd.,N.W., Washington 7, 
D. C. Prof. of Biological Chemistry. (2, 1935) 

iiess, Walter Rudolf, M.D. Univ. of Zurich, 
Physiological Inst., Zurich, Switzerland. Dir., 
Swiss Physiological Inst. (1H, 1950) 

beston, Walter E. Ph.D. Natl. Cancer Inst., 
Bethesda 14, Md. Head, Gen. Biology Section. 
(4, 1953) 

Hetherington, Albert W., Ph.D. Hq., Air Re- 
search and Development Center, P.O. Box 1395, 
Baltimore 3, Md. (1, 1943) 

Hewetson, Jean Hawks, Ph.D. 115 E. York St., 
Biglerville, Pa. (5, 1944) 

Hewitt, Earl Albon, Ph.D. Iowa State College, 
Ames. Prof. and Head, Dept. of Veterinary 
Physiology. (1, 1932) 

Hewston, Elizabeth M., M.A. 1121 24th St., N.W., 
Apt. 300, Washington 7, D. C. Chemist, Bureau 
of Human Nutrition and Home Economics. (5, 
1950) 

Heymans, C., M.D. Univ. of Ghent, 3 Albert 
Baertsoenkaai, Ghent, Belgium. Prof. of Phar- 
macology. (3, 1951) 

Heyroth, Francis F., M.D., Ph.D. Univ. of Cin- 
cinnati, Cincinnati, Ohio. Assoc. Prof. of Ind. 
Toxicology and Asst. Dir., Kettering Lab.; Assoc. 
Prof. of Biological Chemistry, College of Medi- 
cine. (2, 1935) 

Hiatt, Edwin P., Ph.D., M.D. Univ. of North 
Carolina School of Medicine, Chapel Hill. 
Assoc. Prof. of Physiology. (1, 1942) 

Hickam, John B., M.D. Duke Hospital, Durham, 
N.C. Assoc. Prof. of Medicine, Duke Univ. (1, 
1951) 

Hickman, Kenneth C. D., Ph.D. 136 Pelham Rd., 
Rochester 10, N. Y. Chemical Consultant. (2, 
1944) 

Hier, Stanley W., Ph.D. Wilson Labs., 4221 S. 
Western Ave., Chicago 9, Ill. Tech. Asst. to 
General Manager. (2, 1950) 

Hiestand, William A., Ph.D. Purdue Univ., Dept. 
of Biology, Lafayette, Ind. Prof. of Physiology. 
(1, 1947) 

Higgins, George M., Ph.D. Mayo Clinic, Roches- 
ter, Minn. Prof. of Exper. Biology, Mayo Founda- 
tion. (5, 1948) 

Higgins, Harold Leonard, M.D. 322 Franklin St., 
Newton, Mass. (1, 1914; 5R, 1933) 

Highman, Benjamin, M.D. Natl. Insts. of Health, 
Bethesda, Md. Sr. Surgeon, Lab. of Pathology 
and Pharmacology. , (4, 1947) 

Hightower, Nicholas C., M.D., Ph.D. Scott and 
White Clinic, Temple, Texas. Consultant, Int. 
Medicine. (1, 1952) 

Hill, Archibald Vivian, C.H., O.B.E., Sce.D., 
L.L.D., F.R.S. 16 Bishopswood Rd., London 
N.6, England. Foulerton Research Prof. of Royal 
Society, Univ. College. (1H, 1950) 

Hill, Fredric William, Ph.D. Cornell Univ., Rice 
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Hall, Ithaca, N. Y. Prof. of Animal Nutrition 
and Poultry Husbandry. (5, 1954) 

Hill, Robert M., Ph.D. Univ. of Colorado Med. 
Center, 4200 E. 9th Ave., Denver. Prof. of 
Biochemistry. (2, 1933) 

Hill, Samuel E., Ph.D. 135 Brunswick Rd. Troy, 
N.Y. Research Worker, The Behr-Manning Corp. 
(1, 1934) 

Hilleman, Maurice, Ph.D. Army Med. Center, 
Army Med. Service Grad. School, Dept. of 
Virus and Rickettsial Diseases, Washington 12, 
D. C. Med. Bacteriologist. (6, 1949) 

Hiller, Alma, Ph.D. Presbyterian Hospital, 1753 
W. Congress St., Chicago 12, Ill. Assoc., Rush 
Dept. of Biochemistry. (2, 1929) 

Hillier, James, Ph.D. Melpar Electronics, Alex- 
andria, Va. Research Supervisor. (1, 1951) 

Himwich, Harold E., M.D. Galesburg State Re- 
search Hospital, Galesburg, Ill. Research Dir. 
(1, 1925) 

Himwich, Williamina A., Ph.D. Galesburg State 
Research Hospital, Galesburg, Ill. Biochemist. 
(1, 1947) 

Hine, Charles H., Ph.D., M.D. Univ. of Cali- 
fornia Med. School, Div. of Pharmacology, Med. 
Center, San Francisco 22. Assoc. Clin. Prof. 
(3, 1947) 

Hines, Harry M., Ph.D. State Univ. of Iowa, 
College of Medicine, Dept. of Physiology, Iowa 
City. Prof. and Head of Dept. (1, 1928) 

Hines, Marion, Ph.D. Emory Univ. Dept. of 
Anatomy, Emory University, Ga. Prof. of Exper. 
Anatomy. (1, 1932) 

Hinrichs, M. A., Ph.D., M.D. Univ. of Illinois, 
Women’s Gymnasium, Urbana. Assoc. Prof. of 
Health Ed. (1, 1928) 

Hinsey, Joseph C., Ph.D. New York Hosp. 
Cornell Med. Ctr., 525 E. 68th St., New York 
City 21. Director. (1, 1929) 

Hirsch, Frederic G., M.D. 516 Amherst Dr. S.E. 
Albuquerque, N. M. Med. Dir. (1, 1951) 

Hirschmann, Hans, M.D., Ph.D. Lakeside Hos- 
pital, Cleveland 6, Ohio. Assoc. Prof. of Biochem- 
istry, Dept. of Medicine, Western Reserve Univ. 
(2, 1946) 

Hirst, George K., M.D. Public Health Research 
Inst., Foot of East 15th St., New York City 9. 
Chief, Div. of Infectious Diseases. (6, 1951) 

Hirszfeld, Ludwik, M.D. Univ. of Wroclaw, Wro- 
claw, Ul. Chaubinskiego 4, Poland. Prof. of 
Microbiology. (6, 1946) 

Hisaw, Frederick L., Ph.D. Harvard Univ. Bio- 
logical Labs., Cambridge, Mass. Prof. of Zoology. 
(1, 1932) 

Hitchcock, David I., Ph.D. Yale Univ., 333 Cedar 
St., New Haven 11, Conn. Assoc. Prof. of Physi- 
ology. (2, 1930) 

Hitchcock, Fred A., Ph.D. Ohio State Univ., 
Columbus. Prof. of Physiology. (1, 1927; 5, 1933) 
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Hitchcock, Philip, Ph.D., M.D. Med. College of 
Alabama, Birmingham. Assoc. Prof. of Pharma- 
cology. (3, 1946) 

Hitchings, George H., Ph.D. 50 Primrose Ave., 
Tuckahoe 7, N.Y., Chief Biochemist, Burroughs- 
Wellcome Research Labs. (2, 1942) 

Hjort, Axel M., M.D., Ph.D. P.O. Bex 281, 
Fern Way, Scarsdale, N. Y. Private Research Lab. 
and Practice of Medicine. (2, 1925) 

Hoagland, Hudson, Ph.D. 222 Maple Ave., Shrews- 
bury, Mass. Exec. Dir., Worcester Foundation 
for Exper. Biology; Neurophysiologist, Worcester 
State Hospital. (1, 1932) 

Hobby, Gladys L., Ph.D. 630 Flushing Ave., 
Brooklyn 6, N. Y. Research Bacteriologist in 
charge of Biological Control, Chas. Pfizer & Co. 
(6, 1946) 

Hoberman, Henry D., Ph.D., M.D. 1710 Newport 
Ave., New York City 61. Assoc. Prof. of Bio- 
chemistry, Albert Einstein College of Medicine, 
Yeshiva Univ. (2, 1949) 

Hoch, Hans, Ph.D. 408 Park St., Charlottesville, 
Va. Asst. Prof., Univ. of Virginia. (2, 1952) 

Hock, Raymond J., Ph.D. Arctic Health Re- 
search Center, PHS, Box 960, Anchorage, 
Alaska. Biologist. (1, 1954) 

Hockett, Robert C., Ph.D. 72 Howell Ave., Larch- 
mont, N. Y. Consulting Chemist. (2, 1950) 

Hodes, Robert, Ph.D. Tulane Univ. School of 
Medicine, Dept. of Psychiatry, 398 Broadway, 
New Orleans 12, La. Prof. of Exper. Neurology 
and Neurophysiology. (1, 1941) 

Hodge, Harold Carpenter, Ph.D. Univ. of Roch- 
ester School of Medicine and Dentistry, 260 
Crittenden Blvd., Rochester 20, N. Y. Prof. of 
Pharmacology. (2, 1937; 3, 1948) 

Hodgkin, Alan Lloyd, M.A. Physiological Lab., 
Cambridge, Eng. Research Prof. (1H, 1952) 

Hoefer, Paul F. A., Ph.D., M.D. Neurological 
Inst. of New York, 710 W. 168th St., New York 
City 32. Assoc. Prof. of Neurology. (1, 1945) 

Hoff, Ebbe Curtis, Ph.D. Med. College of Vir- 
ginia, Richmond 19. Prof. of Neurological Sci- 
ence. (1, 1933) 

Hoff, Hebbel E., Ph.D. Baylor Univ. College of 
Medicine, Dept. of Physiology, 1200 M. D. 
Anderson Blvd., Houston 5, Tex. B. F. Hamble- 
ton Prof. and Chairman of the Dept. (1, 1933) 

Hoffbauer, Frederick William. Univ. of Minne- 
sota Hospitals, Dept. of Medicine, Minneapolis 
14. Assoc. Prof. of Medicine. (4, 1952) 

Hoffman, Brian F., M.D. State Univ. of New York 
Med. Center at New York, College of Medicine, 
350 Henry St., Brooklyn 1. Asst. Prof. of Physi- 
ology. (1, 1954) 

Hoffman, William Samuel, Ph.D., M.D. Sidney 
Hillman Health Centre of Chicago, 333 S. Ash- 
land Blvd., Chicago 7, Ill. Med. Dir. (2, 1935) 

Hofmann, Klaus, Ph.D. Univ. of Pittsburgh Med. 
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School, Dept. of Biochemistry, Pittsburgh, Ps. 
Prof. and Chairman of Dept. of Biochemistry. 
(2, 1947) 

Hogan, Albert G., Ph.D. Univ. of Missouri, 105 
Schweitzer Hall, Columbia. Prof. of Animal 
Nutrition. (2R, 1916; 5, 1933) 

Hogben, C. Adrian M., M.D., Ph.D. Natl. Heart, 
Inst., Bethesda 14, Md. Physiologist. (1, 1953) 

Hogeboom, George Hall, M.D. Natl. Cancer 
Inst., Natl. Inst. of Health, Bethesda 14, Md. 
Med. Officer. (2, 1951) 

Hogness, Thorfin R., Ph.D. Univ. of Chicago, 
6040 S. Greenwood Ave., Chicago 37, Ill. Dir., 
Chicago Midway Labs. (2, 1941) 

Hokin, Lowell E., M.D., Ph.D. McGill Univ., 
Dept. of Pharmacology, Montreal, Canada. 
Lecturer. (2, 1954) 

Holck, Harald G. O., Ph.D. Univ. of Nebraska, 
College of Pharmacy, Lincoln. Prof. of Pharma- 
cology. (IR, 1935; 3, 1938) 

Hollaender, Alexander, Ph.D. Oak Ridge Natl. 
Lab., Oak Ridge, Tenn. Director. (1, 1947) 

Holland, William Cannon, M.D. Vanderbilt Univ. 
Med. School, Dept. of Pharmacology, Nashville, 
Tenn. Asst. Prof. (8, 1951) 

Hollander, Franklin, Ph.D. Mount Sinai Hospital, 
Fifth Ave. and 100th St., New York City. Assoc. 
in Physiology; Head, Gastro-enterology Research 
Lab. (1, 1942; 2, 1932) 

Hollinshead, W. Henry, Ph.D. Mayo Clinic, 
Rochester, Minn. Head of Section on Anatomy, 
Prof. of Anatomy, Mayo Foundation. (1, 1949) 

Holm, August, Sc.D. E. R. Squibb & Sons, New 
Brunswick, N. J. Research Assoc. (6, 1946) 

Holman, Ralph Theodore, Ph.D. Hormel Inst., 
Austin, Minn. Assoc. Prof. of Physiological 
Chemistry. (2, 1948) 

Holman, Russell Lowell, M.D. Louisiana State 
Univ. School of Medicine, New Orleans. Prof. 
of Pathology. (4, 1940) 

Holmes, Arthur Dunham, Ph.D. Univ. of Massa- 
chusetts, Amherst. Research Prof. of Chemistry. 
(2R, 1931; 5R, 1933) 

Holmes, Joseph H., M.D., D.Med.Sc. Univ. o7 
Colorado School of Medicine, 4200 E. Nint): 
Ave., Denver 7. Prof. of Medicine. (1, 1947) 

Holmes, Julia O., Ph.D. 79 Old Town Rd., An- 
herst, Mass. (2, 1942; 5, 1936) 

Holt, Joseph Paynter, M.D., Ph.D. Univ. of 
Louisville, Inst. for Med. Research, 323 F. 
Chestnut St., Louisville 2, Ky. Prof. of Heai! 
Research. (1, 1942) 

Holt, L. Emmett, Jr., M.D. 477 First Ave., New 
York City 16. Prof. of Pediatrics, New Yori: 
Univ. College of Medicine. (2, 1930; 5, 1946) 

Holtkamp, Dorsey E., Ph.D. Smith, Kline «& 
French Labs., 1530 Spring Garden St., Phila- 
delphia 1, Pa. Sr. Research Scientist. (8, 1954) 

Hoobler, Icie Macy, Ph.D. 71 E. Ferry S&t., 
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Detroit 2, Mich. Dir., Research Lab. Children’s 
Fund of Michigan. (2, 1925; 5, 1933) 

Hoobler, Sibley W., M.D. Univ. of Michigan 
Hospital, Dept. of Medicine and Surgery, Ann 
Arbor. Assoc. Prof. of Internal Medicine. (1, 
1949) 

Hooker, Davenport, Ph.D. Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. Prof. and 
Chairman of Dept. of Anatomy. (1, 1920) 

Hooker, Sanford B., M.D. Bradford, Vt. (6R, 
1918) 

Hoover, Sam R., Ph.D. 7815 Linden Rd., Phila- 
delphia 18, Pa. Sr. Chemist, Eastern Regional 
Research Lab., U.S. Dept. of Agriculture. (2, 
1946) 

Hoppe, James O., Ph.D. Sterling-Winthrop Re- 
search Inst., Rensselaer, N. Y. Research Assoc. 
in Pharmacology. (3, 1950) 

Hoppert, C. A., Ph.D. Michigan State College, 
Box 626, East Lansing. Prof. of Biological Chem- 
istry. (5, 1935) 

Hopps, Howard C., M.D. Univ. of Oklahoma 
School of Medicine, 801N.E. 13th St., Oklahoma 
City. Prof. and Chairman of Dept. of Pathology. 
(4, 1947; 6, 1946) 

Horecker, Bernard L., Ph.D. Natl. Insts. of 
Health, Natl. Inst. of Arthritis and Metabolic 
Diseases, Bethesda 14, Md. Chief, Section on 
Enzymes and Metabolism. (2, 1947) 

Horn, Millard J., Ph.D. 1811 Varnum St., N.E., 
Washington 18, D.C. U.S. Dept. of Agriculture, 
Chemist. (2, 1949) 

Horowitz, Norman H., Ph.D. California Inst. of 
Technology, Pasadena. Prof. of Biology. (2, 1946) 

Horsfall, Frank L., Jr., M.D. C.M. Rockefeller 
Inst. for Med. Research, 66th St. and York Ave., 
New York City. Member; Physician to the Hos- 
pital of the Rockefeller Inst. for Med. Research. 
(6, 1937) 

Horstmann, Dorothy M., M.D. Yale Univ. School 
of Medicine, 333 Cedar St., New Haven, Conn. 
Assoc. Prof. of Preventive Medicine. (6, 1951) 

Horton, Richard G., Ph.D. Med. Labs., Army 
Chemical Center, Md. Asst. Chief, Field Tozxi- 
cology Br. (1, 1948) 

Horvath, Steven M., Ph.D. State Univ. of Iowa 
School of Medicine, Dept. of Physiology, Iowa 
City. Professor of Physiology; Dir., Geronto- 
logical Inst. (1, 1948) 

Horwitt, Benjamin N., Ph.D. Ochsner Med. Foun- 
dation, 3503 Pyrtania St., New Orleans 15, La. 
Research Assoc.; Asst. Prof. of Medicine; Lec- 
turer in Biochemistry, Tulane Univ. (2, 1953) 

Horwitt, M. K., Ph.D. Biochemical Research 
Lab., Elgin State Hospital, Elgin, Ill. Director. 
(2, 1941; 5, 1949) 

Hoskins, R. G., Ph.D., M.D. 86 Varick Rd., 
Waban 68, Mass. (1R, 1911) 
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Hotchkiss, Rollin D., Ph.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City. Assoc. Member. (2, 1941) 

Hou, H. C., M.D. Te Erk Chun Med. Univ., 372 
Wu Kang Rd., Shanghai, China. Prof. of Bio- 
chemistry and Head of Dept. (5, 1949) 

Houck, C. Riley, Ph.D. Univ. of Tennessee Med. 
School, Memphis 3. Assoc. Prof. in Physiology. 
(1, 1947) 

Houde, Raymonc ‘V., M.D. 444 E. 68th St., New 
York City 21. Asst. Prof. of Medicine, Sloan- 
Kettering Div., Cornell Univ. Med. School. (3, 
1953) 

Houssay, Bernardo A., M.D. Viamonte 2790, 
Buenos Aires, Argentina. Dir. and Prof. of 
Physiology. (1H, 1942) ; 

Hove, Edwin L., Ph.D. Alabama Polytechnic 
Inst., Lab. of Animal Nutrition, Auburn. Pro- 
fessor. (5, 1946) 

Howard, Evelyn, Ph.D. Johns Hopkins School of 
Medicine, Baltimore, Md. Asst. Prof. of Physi- 
ology. (1, 1933) 

Howard, John Eager, M.D. 1101 St. Paul St., 
Baltimore 2, Md. Assoc. Prof. of Medicine, Johns 
Hopkins Univ. (1, 1946) 

Howard, Marion E., M.D. 158 Whitney Ave., 
New Haven, Conn. Editor, Drug Publ. and Assoc. 
Clin. Prof. of Medicine, Yale School of Medicine; 
Assoc. Physician, New Haven Hospital and New 
Haven Dispensary. (4, 1939; 6, 1937) 

Howe, Calderon, M.D. Columbia Univ., College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Assoc. in Mirobiology. (6, 
1953) 

Howe, Eugene E., Ph.D. R. D. 1, Bound Brook, 
N. J. Mgr. of Natural Prods. Process Develop- 
ment, Merck and Co., Inc. (2, 1953) 

Howe, Howard A., Ph.D. Johns Hopkins Univ., 
1901 East Madison St., Baltimore 5, Md. Ad- 
junct Prof. of Epidemiology. (6, 1949) 

Howe, Paul E., Ph.D. U.S. Dept. of Agriculture, 
Bureau of Animal Ind., Washington 25, D. C, 
Nutrition Consultant. (1, 1913; 2R, 1909; 5R, 
1933) 

Howell, Stacey F., Ph.D. Kirksville College of 
Osteopathy and Surgery, Kirksville, Mo. Assoc. 
Prof. of Physiological Chemistry. (2, 1940) 

Howland, Joe W., M.D., Ph.D. Strong Memorial 
Hospital, 260 Crittenden Blvd., Rochester 20, 
N. Y. Prof. of Radiation Biology; Chief, Med. 
Div. Atomic Energy Project, Univ. of Rochester 
School of Medicine. (1, 1949; 4, 1951) 

Huang, H. T., Ph.D. 1923 B Mather Way, Elkins 
Park 17, Pa. Research Chemist, Rohm and Haas 
Co., Philadelphia. (2, 1953) 

Hubbard, Ruth H., Ph.D. Harvard Univ., Bio- 
logical Labs., 16 Divinity Ave., Cambridge, 
Mass. Research Fellow. (2, 1953) 

Hubbell, Rebecca B., Ph.D. Connecticut Agri- 
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cultural Exper. Station, New Haven. Assoc. Bio- 
chemist. (2R, 1937; 5, 1935) 

Hudack, Stephen Sylvester, M.D. St. Luke’s Hos- 
pital, 11311 Shaker Blvd., Cleveland 4, Ohio. 
Dir., Surgical Research. (4, 1953) 

Huddleston, Ora L., M.D., Ph.D. Kabat-Kaiser 
Inst., 1815 Ocean Front, Santa Monica, Calif. 
Med. Dir. (1, 1936) 

Huennekens, Frank M., Ph.D. Univ. of Washing- 
ton, Dept. of Biochemistry, Seattle 5. Asst. 
Prof. (2, 1952) 

Hueper, Wilhelm C., M.D. Natl. Cancer Inst. 
Bethesda, Md. Chief, Cancerigenic Studies Sec- 
tion; Chief, Cancerigenic Research Labs. (4, 1940) 

Huf, Ernst G., Ph.D., M.D. 1417 Avondale Ave., 
Richmond, Va. Assoc. Prof. of Physiology, Med. 
College of Virginia. (1, 1949) 

Huff, Jesse W., Ph.D. Sharp & Dohme, Inc., 
West Point, Pa. Dir., Biochemical Research. 
(2, 1949) 

Huffman, C. F., Ph.D. Michigan State College, 
East Lansing. Research Prof. and Prof. in Dairy 
Husbandry. (5, 1937) 

Huffman, Max N., Ph.D. Oklahoma Med. Re- 
search Fndn., 825 N. E. 13th St., Oklahoma 
City 4. Head, Sec. of Organic Chemistry; Prof. 
of Research Biochemistry, Univ. of Oklahoma, 
School of Medicine. (2, 1947) 

Huggins, Charles Brenton, M.D. Univ. of Chicago, 
Chicago, Ill. Prof. of Surgery. (1, 1932) 

Huggins, Russell A., Ph.D. Baylor Univ. College 
of Medicine, 1200 M. D. Anderson Blvd., Hous- 
ton 5, Tex. Prof. of Pharmacology. (1, 1952; 3, 

1949) 

Hughes, Hettie B., Ph.D. Christ Hospital, Cin- 
cinnati 19, Ohio. Research Assoc. (2, 1946) 

Hughes, Joseph, M.D. 111 N. 49th St., Phila- 
delphia, Pa. Asst. Prof. of Exper. Neurology, 
Grad. School of Medicine, Univ. of Pennsylvania; 
Dir. of Lab., Pennsylvania Hospital for Mental 
Diseases. (1, 1936) 

Hughes, Josiah Simpson, Ph.D. Kansas State 
College, Manhattan. Prof. of Chemistry. (2R, 
1931; 5, 1939) 

Hughes, Thomas P., Ph.D. Dept. Nacional de 
Salud, Apartado 935, Panama City, R. P. (6, 
1934) 

Hulpieu, Harold R., Ph.D. Indiana Univ. School 
of Medicine, Indianapolis. Prof. of Pharma- 
cology. (3, 1939) 

Hummel, John P., Ph.D. State Univ. of Iowa, 
Dept. of Biochemistry, Iowa City. Assoc. Prof. 
(2, 1952) 

Humphries, James C., Ph.D. Univ. of Kentucky, 
Dept. of Bacteriology, Lexington. Assoc. Prof. 
of Bacteriology. (6, 1950) 

Hundley, James M., M.D. Natl. Insts. of Health, 
Exper. Biology and Medicine Inst., Bethesda 

14, Md. Chief, Section on Nutrition. (5, 1950) 
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Hunscher, Helen A., Ph.D. Western Reserve 
Univ., 2023 Adelbert Rd., Cleveland 6, Ohio. 
Head of Dept. of Home Economics. (5, 1934) 

Hunt, Carlton C., M.D. Rockefeller Inst. for Med. 
Research, 66th St. and York Ave., New York 
City 21. Associate. (1, 1950) 

Hunter, Andrew, C.B.E., M.B. Hospital for Sick 
Children, Toronto, Ontario, Canada. Consulting 
Biochemist; Prof. Emeritus of Pathological Chem- 
istry, Univ. of Toronto. (2R, 1908) 

Hunter, F. R., Ph.D. Institution for TB Re- 
search, 1835 W. Harrison St., Chicago 12, III. (1, 
1952) 

Hunter, Francis Edmund, Jr., Ph.D. Washington 
Univ. Med. School, St. Louis 10, Mo. Assoc 
Prof. of Pharmacology. (2, 1946; 3, 1951). 

Hunter, Jesse E., Ph.D. Allied Mills, Inc., Re 
search Labs., Box 459, Libertyville, Ill. Dir. of 
Research. (5, 1936) 

Hunter, John, Ph.D. Defense Research Med. 
Labs., Box 62, Postal Sta., Toronto, Ontario, 
Canada. Chief, Applied Physiology Section. (I, 
1948) 

Hutchens, John O., Ph.D. Univ. of Chicago, 
Dept. of Physiology, Chicago 37, Ill. Assoc. 
Prof. and Chairman of Dept. of Physiology; Dir. 
of Toxicity Lab. (1, 1947) 


Hutcheon, Duncan E., M.D. Pfizer Therapeutic J 


Inst., Maywood, N. J. Research Pharmacologist. 
(3, 1954) 

Hutchings, Brian L., Ph.D. Lederle Labs. Div., 
American Cyanamid Co., Pearl River, N. Y. 
Asst. Dir. of Chemical and Biological Research. 
(2, 1949) 

Hwang, Kao, M.D., Ph.D. Abbott Labs., N. 
Chicago, Ill. Sr. Pharmacologist. (8, 1953) 
Hyde, Jane E., Ph.D. Investigative Medicine 
Service, Long Beach VA Hosp., Long Beach, 

Calif. (1, 1951) 

Hyman, Chester, Ph.D. Univ. of Southern Cali- 
fornia, Dept. of Physiology, Los Angeles 7 
Assoc. Prof. (1, 1948) 

Ingalls, Mabel S., Ph.D. 860 Fifth Ave., New 
York City 21. Liaison Officer, World Health O-- 
ganization, Lake Success. (6, 1940) 

Ingle, Dwight J., Ph.D. Univ. of Chicago, Tle 
Ben May Lab. for Cancer Research, Chicag», 
Ill. Prof. of Physiology. (1, 1939) 

Ingraham, Raymond Clifford, Ph.D. Univ. °f 
Illinois College of Medicine, 1853 W. Polk S:., 
Chicago. Assoc. Prof. in Physiology. (1, 1938) 

Ingram, W. R., Ph.D. State Univ. of Iowa Colle; 2 
of Medicine, Iowa City. Prof. and Head of Dep.. 
of Anatomy. (1, 1936) 

Ipsen, Johannes, Jr., M.D. Massachusetts Dep . 
of Public Health, 375 South St., Jamaica Plai... 
Assoc. Prof. of Public Health; Superintendez.', 
Inst. of Labs. (6, 1953) 
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Irish, Don D., Ph.D. Dow Chemical Co., Midland, 
Mich. Dir., Biochemical Research Lab. (3, 1948) 
Irvin, Elinor Moore, Ph.D. Univ. of North 
Carolina School of Medicine, Dept. of Biolog- 
ical Chemistry and Nutrition, Chapel Hill. 

‘uest Investigator. (2, 1951) 

Irvin, J. Logan, Ph.D. Univ. of North Carolina, 
School of Medicine, Chapel Hill. Assoc. Prof. 
iological Chemistry and Nutrition. (2, 1942) 

Irving, George Washington, Jr., Ph.D. U.S. Dept. 
of Agriculture, Bureau of Agricultural and 
industrial Chemistry, South Bldg., Washington 
25, D. C. Asst. Chief. (2, 1946) 

Irving, Laurence, Ph.D. USPHS, P.O. Box 960, 
Anchorage, Alaska. Biologist, Alaska Health and 
Sanitation Activities. (1, 1927) 

Irwin, M. R., Ph.D. Univ. of Wisconsin, Madison. 
Prof. of Genetics. (6, 1936) 

Isaacs, Raphael, M.D. 104 S. Michigan Ave., 
Suite 630, Chicago 3, Ill. (4, 1928) 

Isbell, Harris, M.D. USPHS Hospital, Lexington, 
Ky. Dir., Research Div. (3, 1949) 

Isenberger, R. M., M.D. Univ. of Kansas School 
of Medicine, Kansas City. Prof. and Chairman 
of Dept. of Pharmacology. (3, 1937) 

Itano, Harvey A., M.D., Ph.D. Clin. Biochemical 
Research Sec., Natl. Cancer Inst., Bethesda 14, 
Md. (2, 1953) 

Ivy, A. C., Ph.D., M.D. Un!v. of Illinois, Chicago 
Professional Colleges, Chicago, Ill. Vice-Pres.; 
Distinguished Service Prof. of Physiology. (I, 
1919; 5, 1933) 

Iwamoto, Harry K., Ph.D. Univ. of Buffalo, 
Schools of Medicine and Pharmacy, Dept. of 
Pharmacology, Buffalo 14, N. Y. Assoc. Prof. 
of Pharmacology. (8, 1948) 

Izquierdo, J. Joaquin, M.D. Natl. School of Medi- 
cine, Mexico City. Prof. of Physiology in Natl. 
School of Medicine and the Escuela Medico Militar 
of Mexico. (1, 1928) 

Jackson, Dennis Emerson, Ph.D., M.D. 144 Louis 
Ave., Cincinnati 20, Ohio. Prof. Emeritus of 
Pharmacology, Univ. of Cincinnati College of 
Medicine. (1R, 1910; 3R, 1912) 

Jackson, Elizabeth B., A.B. Army Med. Center, 
Army Med. Service Grad. School, Dept. of Virus 
and Rickettsial Diseases, Washington 12, D. C. 
Bacteriologist. (6, 1949) 

Jackson, Eugene L., Ph.D. 1407 Cummings Dr., 
Richmond, Va. Med. Dir., A. H. Robins Co. 
(3, 1942) 

Jackson, Richard W., Ph.D. U.S. Dept. of Agri- 
culture, Northern Regional Research Lab., 825 
N. University St., Peoria 5, Ill. Head of Fer- 
mentation Div. (2, 1930; 5, 1933) 

Jackson, Robert L., M.D. State Univ. of Iowa, 
Dept. of Pediatrics, Iowa City. Professor. (5, 
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Jacobs, Merkel Henry, Ph.D. Univ. of Pennsy]- 
vania, School of Medicine, Philadelphia. Prof. 
of General Physiology. (1, 1919) 

Jacobs, Walter A., Ph.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City 21. Member Emeritus. (2R, 1908; 3R, 
1913) 

Jacobsen, Erik, M.D. Medicinalco Ltd., 37, Prags 
Blvd., Copenhagen 8., Denmark. Research Dir. 
(3, 1950) 

Jacobson, Edmund, Ph.D., M.D. Lab. for Clin. 
Physiology, 55 E. Washington St., Chicago, III. 
Director. (1, 1929) 

Jacobson, Leon O., M.D. Univ. of Chicago, Chi- 
cago, Ill. Prof. of Medicine; Dir. of Argonne 
Cancer Research Hosp. (4, 1953) 

Jaffe, Henry L., M.D. Hospital for Joint Diseases, 
1919 Madison Ave., New York City. Dir. of 
Labs. (4, 1925) 

Jager, Blair Valdemar, M.D. Univ. of Utah, Salt 
Lake Gen. Hosp., Salt Lake City. Assoc. Prof. 
of Medicine. (6, 1954) 

Jahn, Theodore Louis, Ph.D. Univ. of California, 
Los Angeles 24. Chairman, Dept. of Zoology. 
(1, 1944) 

Jailer, Joseph W., M.D., Ph.D. Columbia Univ. 
College of Physicians and Surgeons, New York 
City. Asst. Prof. of Medicine. (1, 1948). 

Jamieson, Walter A., Sc.D. Green Braes, R.R. 
18, Box 286, Indianapolis 24, Ind. (6R, 1927) 

Jandorf, Bernard J., Ph.D. Med. Labs., Army 
Chemical Center, Md. Chief, Enzyme Chemis- 
try Branch. (2, 1946) 

Janes, Ralph G., Ph.D. State Univ. of Iowa Coi- 
lege of Medicine, Iowa City. Assoc. Prof. of 
Anatomy. (1, 1948) 

Janowitz, Henry D., M.D. Mt. Sinai Hospital, 
Gastroenterology Research Lab., 1 E. 100th 
St., New York City 29. (1, 1951) 

Jansen, Eugene F., B.A. Western Regional Re- 
search Lab., 800 Buchanan St., Albany 6, Calif. 
Head, Fruit Processing Div. (2, 1947) 

Jaques, L. B., Ph.D. Univ. of Saskatchewan, 
Saskatoon, Canada. Prof. and Head of Dept. 
of Physiology and Pharmacology. (1, 1943; 3, 1954) 

Jaques, William E., M.D. Louisiana State Univ. 
School of Medicine, New Orleans. A’ssoc. Prof. 
of Pathology. (4, 1954) 

Jarcho, Leonard W., M.D. Veterans Administra- 
tion Hospital, 12th Ave. and E St., Salt Lake 
City 3, Utah. Asst. Prof. of Medicine; Asst. Chief 
of Med. Ser. (1, 1951) 

Jasper, Herbert H., Ph.D., D. és Sc. (Paris), 
M.D. Montreal Neurological Inst., 3801 Uni- 
versity St., Montreal, Quebec, Canada. Head, 
Dept. of Neurophysiology; Prof. of Exper. Neu- 
rology, McGill Univ. (1, 1940) 

Jawetz, Ernest, Ph.D., M.D. Univ. of California 
Med. Center, 3rd and Parnassus Aves., San 
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Francisco 22. Prof. of Microbiology; Lecturer in 
Medicine and Pediatrics. (6, 1950) 

Jeanloz, Roger W., D.Sc. Massachusetts Gen. 
Hosp., Boston 14. Assoc. Biochemist. (2, 1954) 

Jenness, Robert, Ph.D. Univ. of Minnesota, 
Dept. of Agricultural Biochemistry, St. Paul 13. 
Professor. (2, 1953) 

Jennings, Frank Lemont, M.D. Univ. of Chicago 
Clinics, Dept. of Pathology, Chicago, Ill. Asst. 
Prof. (4, 1954) 

Jensen, Elwood V., Ph.D. Univ. of Chicago, Dept. 
of Biochemistry, and Ben May Lab. for Cancer 
Research, Chicago, Ill. Assoc. Prof. (2, 1954) 

Jensen, Hans F., Ph.D. Army Med. Research 
Lab., Fort Knox, Ky. Head, Biochemistry Dept. 
(2, 1929) 

Jensen, Keith E., Ph.D. Univ. of Michigan School 
of Public Health, Ann Arbor. Research Assoc. 
(6, 1954) 

Joachimoglu, George, M.D. 3A Lykeiou St., 
Athens, Greece. Prof. of Pharmacology. (3, 1951) 

Jobling, James W., M.D. Suwanee Hotel, St. 
Petersburg, Fla. Prof. Emeritus of Pathology, 
Columbia Univ. (4R, 1913) 

Jochim, Kenneth E., Ph.D. Univ. of Kansas, 
Dept. of Physiology, Lawrence. Prof.and Chair- 
nan of Dept. of Physiology; Asst. Dean of Med. 
School. (1, 1942) 

Johlin, J. M., Ph.D. Vanderbilt Univ. School of 
Medicine, Nashville, Tenn. Assoc. Prof. of Bio- 
chemistry. (2R, 1928) 

Johnson, B. Connor, Ph.D. Univ. of Illinois, 
Div. of Animal Nutrition, 554 Davenport Hall, 
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Johnson, Frank H., Ph.D. Princeton Univ., Dept. 
of Biology, Princeton, N. J. Assoc. Prof. of Bi- 
logy. (1, 1942) 

Johnson, Joseph L., Ph.D., M.D. Howard Univ. 
School of Medicine, Washington, D. C. Dean, 
College of Medicine. (1, 1934) 

Johnson, J. Raymond, Ph.D. Creighton Univ. 
School of Medicine, Dept. of Physiology and 
Pharmacology, Omaha 2, Nebr. Prof. and Dir. 
of Dept. (1, 1938) 

Johnson, Marvin J., Ph.D. Univ. of Wisconsin, 
Biochemistry Bldg., Madison. Prof. of Biochem- 
istry. (2, 1941) 

Johnson, Ralph M., Ph.D. Detroit Inst. of Cancer 
Research, 4811 John R. St., Detroit 1, Mich. 
Research Assoc.; Asst. Prof., Physiological 


Chemistry, Wayne Univ. College of Medicine. (2, 
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Johnson, Robert E., M.D., Ph.D. Univ. of Illinois 
College of Liberal Arts and Sciences, Dept. of 
Physiology, Urbana. Head of Dept. (1, 1944; 2, 
1939; 5, 1946) 

Johnson, S. R., Ph.D. Missouri Farmers Assoc. 
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Jones, Ralph, Jr., M.D. Univ. of Pennsylvania 
Med. School, Philadelphia 4. Asst. in Medicine. 
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W. Polk St., Chicago 12. Asst. Prof. of Chemistry. 
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Joslin, Eliott P., M.D., 81 Bay State Rd., Beston, 
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Jukes, Thomas Hughes, Ph.D. Lederle Labs., 
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Jung, Frederic Theodore, Ph.D., M.D. American 
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K:igan, Benjamin M., M.D. Michael Reese Hos- 
»ital, Dept. of Pediatric Research, Chicago, 
‘ll. Director. (5, 1953) 

Kzhn, Julius B., Jr., Ph.D. Univ. of Cincinnati 
Uollege of Medicine, Dept. of Pharmacology, 
Uineinnati 19, Ohio. Asst. Prof. (3, 1954) 

K«hn, Reuben L., Sc.D., Univ. of Michigan Hos- 
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Kalckar, Herman M., M.D., Ph.D. Natl. Insts. of 
Health, Bethesda 14, Md. Visiting Prof., N.I.H.; 
Research Prof., Univ. of Copenhagen. (2, 1942) 

Kalnitsky, George, Ph.D. State Univ. of Iowa, 
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Kalow, Werner, M.D. Univ. of Toronto, Dept. of 
Pharmacology, Toronto 5, Canada. Asst. Prof. 
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College of Medicine, Dept. of Microbiology, 
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Kamen, Martin D., Ph.D. Washington Univ. Med. 
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Kamijo, Kazuya, M.D., Ph.D. Univ. of Pennsyl- 
vania, Grad. School of Medicine, Philadelphia 
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Kamm, Oliver, Ph.D. 365 Lakeshore Drive, De- 
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Kaplan, Alex, Ph.D. Michael Reese Hospital, 
Med. Research Inst., Chicago 16, Ill. Asst. 
Dir., Dept. of Biochemistry. (1, 1951) 

Kaplan, Harold M., Ph.D. 510 W. Main St., 
Carbondale, Ill. Prof. of Physiology, Southern 
Illinois Univ. (1, 1954) 

Kaplan, Nathan O., Ph.D. Johns Hopkins Univ., 
McCallum-Pratt Inst., Baltimore 18, Md. Assoc. 
Prof. of Biology. (2, 1949) 

Karezmar, Alexander J., Ph.D. Georgetown Univ. 
Med. School, Dept. of Pharmacology, Wash- 
ington 7, D. C. Assoc. Prof. (8, 1953) 

Karel, Leonard, Ph.D. Natl. Insts. of Health, 
Div. of Research Grants and Fellowships, Be- 
thesda 14, Md. Chief, Extramural Programs, 
Natl. Microbiological Inst. (3, 1947) 

Karlson, Alfred G., Ph.D., D.V.M. Mayo Founda- 
tion, Rochester, Minn. Assoc. in Exper. Pa- 
thology. (4, 1950) 

Karnovsky, Manfred L., Ph.D. Harvard Med. 
School, Biophysical Lab., 25 Shattuck St., Bos- 
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ton 15, Mass. Asst. Prof., Biological Chemistry. 
(2, 1951) 

Karpovich, Peter V., M.D.,M.P.E. Springfield 
College, Springfield, Mass. Prof. of Physiology. 
(1, 1942) 

Karshan, Maxwell, Ph.D. Columbia Univ., Dept. 
of Biological Chemistry, 630 W. 168th St., New 
York City 32. Assoc. Prof. of Biochemistry. 
(2, 1939) 

Karsner, Howard T., M.D. Dept. of the Navy, 
Bureau of Medicine and Surgery, Research Div., 
Washington 25, D. C. Med. Research Advisor. 
(4, 1913) 

Karush, Fred, Ph.D. Children’s Hospital of 
Philadelphia, 1740 Bainbridge St., Philadelphia 
46, Pa. Asst. Prof. of Immunology in Pediatrics, 
Univ. of Pennsylvania. (6, 1952) 

Karzon, David T., M.D. Children’s Hospital, 219 
Bryant St., Buffalo 22, N. Y. Asst. Prof. of 
Pediatrics; Dir., Virology Lab. (6, 1953) 

Katz, Louis Nelson, M.D. 2900 Ellis Ave., Chi- 
cago, Ill. Dir. of Cardiovascular Research, Michael 
Reese Hospital. (1, 1924) 

Katzman, Philip A., Ph.D. St. Louis Univ. School 
of Medicine, 1402 S. Grand Blvd., St. Louis 4, 
Mo. Prof. of Biochemistry. (2, 1935) 

Kaufman, Nathan. Cleveland City Hospital, 3395 
Scranton, Rd., Cleveland 9, Ohio. Pathologist- 
in-Charge, Cleveland City Hosp.; Asst. Prof. of 
Pathology, Western Reserve Univ. (4, 1953) 

Kaufman, Seymour, Ph.D. New York Univ. Col- 
lege of Medicine, Dept. of Pharmacology, 477 
First Ave., New York City 16. Asst. Prof. (2, 
1953) 

Kaulbersz, Jerzy, Ph.D. M.D. Collegium Medica, 
Grzegorzecka 16, Cracow, Poland. Prof. of Physi- 
ology. (1, 1944) 

Kaunitz, Hans, M.D. Columbia Univ. College of 
Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Research Assoc. in Pathol- 
ogy. (4, 1947) 

Kazal, Louis Anthony, Ph.D. Sharp & Dohme, 
Research Labs., Div. of Merck & Co., West 
Point, Pa. Mgr., Technical Information Dept. 
(2, 1947) 

Kearney, Edna B., Ph.D. Dept. of Biochemistry, 
Edsel B. Ford Inst. for Med. Research, Henry 
Ford Hosp., Detroit 2, Mich. (2, 1953) 

Keasling, Hugh H., Ph.D. State Univ. of Iowa 
College of Medicine, Iowa City. Asst. Prof. 
of Pharmacology. (3, 1953) 

Keats, Arthur S., M.D. Mary Imogene Bassett 
Hosp., Cooperstown, N. Y. Anesthesiologist. 
(3, 1951) 

Keeton, Robert W., M.D. 1500 Hinman Ave., 
Evanston, Iil. Prof. Emeritus of Medicine, Univ. 
of Illinois, College of Medicine. (1, 1916; 3, 1924) 

Kehoe, Robert A., M.D. Univ. of Cincinnati 
College of Medicine, Kettering Lab. of Applied 
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Physiology, Eden Ave., Cincinnati, Ohio. Re- 
search Prof. of Physiology. (1, 1940) 

Keighley, Geoffrey, Ph.D. California Inst. of 
Technology, 1201 E. California St., Pasadena 4. 
Sr. Research Fellow. (1, 1954) 

Keiles, Elsa Orent, D.Sc. Natl. Insts. of Health, 
Div. of Research Grants, Bethesda 14, Md. 
Biochemist. (2, 1935; 5, 1935) 

Keith, Norman M., M.D. Mayo Clinic, Rochester, 
Minn. Consulting Physician Emeritus, Div. of 
Medicine, Mayo Clinic; Prof. of Medicine Emeri- 
tus, Mayo Foundation, Univ. of Minnesota. (1, 
1920; 3R, 1932; 4, 1924) 

Keith, T. B., Ph.D. Dept. of Animal Husbandry, 
Univ. of Idaho, Moscow. Professor. (5, 1941) 

Kellaway, Peter E., Ph.D. Baylor Univ. College 
‘of Medicine, Houston, Texas. Assoc. Prof. of 
Neuropsychiatry and Physiology; Dir. of Lab. of 
Clin. Electrophysiology. (1, 1947) 

Keller, Allen D., Ph.D. Army Med. Research Lab., 
Fort Knox, Ky. (1, 1931) 

Kellner, Aaron, M.D. Cornell Univ. Med. College, 
Dept. of Pathology, 1300 York Ave., New York 
City 21. Asst. Prof. of Pathology; Dir. of Central 
Labs., New York Hospital-Cornell Med. Center. 
(4, 1949) 

Kelsey, F. Ellis, Ph.D. Univ. of South Dakota, 
Dept. of Pharmacology, Vermillion. Prof. of 
Pharmacology; Chairman of Depts. of Physiology 
and of Pharmacology. (3, 1941) 

Kelsey, Frances Kathleen O., Ph.D., M.D. Sacred 
Heart Hosp., Vermillion, 8. D. (3, 1941) 

Kemmerer, A. R., Ph.D. Univ. of Arizona, Tucson. 
Head of Dept. of Human Nutrition. (5, 1946) 

Kempe, Henry C. M.D. Univ. of California, 
School of Medicine, Dept. of Pediatrics, San 
Francisco 22. Asst. Prof. (6, 1951) 

Kempner, Walter, M.D. Duke Univ. School of 
Medicine, Durham, N. C. Prof. of Medi- 
cine. (1, 1940) 

Kendall, Edward C., Ph.D. 3 Queenston Place, 
Princeton, N. J. Visiting Prof. in Chemistry, 
James Forrestal Research Center, Princeton 
Univ. (1, 1916; 2R, 1913; 4, prior to 1920). 

Kendall, Forrest E., Ph.D. 240-06-53rd Ave., 
Douglaston, Long Island, N. Y. Asst. Prof. 
of Biochemistry, Research Service, Columbia Div., 
Goldwater Memorial Hospital Welfare Island. 
(6, 1943) 

Kennard, Margaret A., M.D. Univ. of British 
Columbia, Hut S-4, Vancouver, B. C., Canada. 
(1, 1934) 

Kennedy, Cornelia, Ph.D. 2700 W. Robbins St., 
Minneapolis 10, Minn. Prof. Emeritus of Agri- 
cultural Biochemistry, Univ. of Minnesota. (2R, 
1924; 5R, 1934) 

Kennedy, Eugene P., Ph.D. Univ. of Chicago, 
Ben May Lab., Chicago 37, Ill. Asst. Prof. (2, 
1953) 
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Kennedy, Thomas J., Jr., M.D. Natl. Insts. of 
Health, Natl. Heart Inst., Bethesda 14, Md. 
Research Assoc., Lab. of Kidney and Electroiyte 
Physiology. (1, 1953) 

Kensler, Charles J., Ph.D. Arthur D. Little, Inc., 
Cambridge, Mass. Pharmacologist and Head oj 
Biology Dept.; Lecturer in Pharmacology, Harvard 
Med. School. (3, 1949) 

Kent, John F., Ph.D. Army Med. Center, Wash- 
ington 12, D. C. Chief, Dept. of Serology, Army 
Med. Service Grad. School. (6, 1947) 

Kenton, Harold B., Ph.D. New England Deaconess 
Hospital, Boston, Mass. Bacteriologist and Dir. 
of the Blood Bank. (6, 1934) 

Kenyon, Allan T., M.D. Univ. of Chieago, Div. of 
Biological Sciences, 950 E. 59th St., Chicago, 
Ill. Asst. Prof. of Medicine. (3, 1940) 

Keresztesy, John C., Ph.D. Natl. Insts. of Health, 
Bethesda 14, Md. Chief, Section on Fractionation 
and Isolation. (2, 1941; 5, 1945) 

Kerr, Stanley E., Ph.D. American Univ. of Beirut, 
Beirut, Lebanon. Prof. of Biological Chemistry. 

- (2, 1937) 

Kerr, Wm. J., M.D. Kerrydale Ranch, Box B, 

_Blue Lake, Humbolt Co., Calif. (@R, 1930) 

Kesten, Homer D., M.D. Columbia Univ. College 


‘of Physicians and Surgeons, New York City 32. § 


Assoc. Prof. of Pathology, Columbia Univ.; Dir. 
of Labs., White Plains Hosp. (4, 1931) 

Keston, Albert S., Ph.D. New York Univ. College 
of Medicine, 477 First Ave., New York City. 
Asst. Prof., Dept. of Biochemistry. (2, 1950) 

Kety, Seymour S., M.D. Natl. Insts. of Health, 
Bethesda 14, Md. Scientific Dir. in charge of Re- 
search, Natl. Inst. of Mental Health and Inst. of 
Neurology and Blindness. (1, 1949; 3, 1945) 

Keys, Ancel, Ph.D. Univ. of Minnesota, Stadium 
Gate 27, Minneapolis 14. Prof. and Dir. of Lab. 
of Physiological Hygiene. (1, 1939; 2, 1936) 

Kibrick, Andre C., Ph.D. New York Univ., Col- 
lege of Medicine, 477 First Ave., New York 
City 16. Biochemist, V.A. Hosp., Brooklyn. 
(2, 1950) 

Kidd, John G., M.D. Cornell Univ. Med. College, 
1300 York Ave., New York City 21. Prof. of 
Pathology; Pathologist, New York Hospital. 4, 
1937; 6, 1937) 

Kidder, George W., Ph.D. Amherst Collee, 
Amherst, Mass. Stone Prof. of Biology. (2, 1949) 

Kielley, W. Wayne, Ph.D. Natl. Insts. of Health, 
Natl. Heart Inst., Bethesda 14, Md. Chemist. 
(2, 1953) 

Kies, Marian W., Ph.D. Natl. Inst. of Mental 
Health, Bethesda 14, Md. Biochemist, Clinical 
Investigations Div. (2, 1948) 

Kik, M. C., Ph.D. Univ. of Arkansas College of 
Agriculture, Fayetteville. Prof. of Agricultuial 
Chemistry. (5, 1942) 

Kilborn, L. G., M.D., Ph.D. Univ. of Hong Korg, 
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Dept. of Physiology, Hong Kong. Prof. of Physi- 
vlogy. (1, 1928) 

Ki'bourne, Edwin Dennis, M.D. Tulane Univ., 
\430 Tulane Ave., New Orleans, La. Assoc. 
Prof. of Medicine. (6, 1953) 

Kitham, Lawrence, M.D., Natl. Insts. of Health, 
Bethesda 14, Md. Sr. Surgeon, USPHS. (6, 1950) 

Killian, John Allen, Ph.D. Killian Research Labs., 
inc., 49 W. 45th St., New York City. (2, 1921) 

Kimura, Eugene T., Ph.D. Nepera Chemical Co., 
Inc., Yonkers, N. Y. Sr. Pharmacologist. (3, 1954) 

Kimura, Kazuo K., M.D., Ph.D. Children’s Med. 
Service, Massachusetts General Hosp., Boston 
14. (3, 1950) 

Kinard, F. W., Ph.D., M.D. Med. College of the 
State of South Carolina, Charleston 16. Prof. 
of Physiology. (1, 1947) 

King, Barry G., Ph.D. Dept. of Commerce, Civil 
Aeronautics Admin., Med. Service, Safety Regu- 
lations, Washington, D. C. Chief, Aeromed. De- 
sign and Material Div. (1, 1938) 

King, Charles Glen, Ph.D. Nutrition Foundation, 
Inc., Chrysler Building, New York City. Scien- 
tific Dir.; Prof. of Chemistry, Columbia Univ. 
(2, 1931; 5, 1933) 

King, Ellen Eva, Ph.D. Veterans Admin. Hospital, 
Dept. of Investigative Medicine, Long ‘Beach, 
Calif. Jr. Research Pharmacologist, U.C.L.A., 
Dept. of Anatomy. (3, 1953) 

King, Henry Eugene, Ph.D. Tulane Univ. School 
of Medicine, Dept. of Psychiatry and Neu- 
rology, 1430 Tulane Ave., New Orleans 12, La. 
Assoc. Prof. (1, 1950) 

King, Jesse, Ph.D. Towson, Md. (1R, 1914) 

King, Joseph T., M.D., Ph.D. Univ. of Minnesota 
Med. School, 314 Millard Hall, Minneapolis. 
Assoc. Prof. of Physiology. (1, 1931) 

King, Tsoo E., Ph.D. Oregon State College, Dept. 
of Chemistry, Corvallis. Assoc. Prof. (2, 1952) 

Kinney, Thomas D., M.D. Cleveland City Hos- 
pital, 3395 Scranton Rd., Cleveland, Ohio. Dir. 
of Pathology; Prof. of Pathology, Western Reserve 
Univ. (4, 1950) 

Kirch, Ernst R., Ph.D. Univ. of Illinois, 808 S. 
Wood St., Chicago 12. Prof. of Chemistry. (2, 
1948) 

Kirchhof, Anton C., M.D. 758 S. View Rd., 
Oswego, Ore. Anesthesiologist, Providence Hospi- 
tal. (3, 1947) 

Kirk, John E., M.D. Washington Univ. School of 
Medicine, 5600 Arsenal St., St. Louis 9, Mo. 
Research Dir., Gerontology. (2, 1950) 

Xirk, Paul L., Ph.D. Univ. of California, Berke- 
ley. Prof. of Biochemistry and Criminology. (2, 
1933) 

Xirkwood, Sam, Ph.D. McMaster Univ., Hamil- 
ton, Ontario, Canada. Assoc. Prof. of Biochem- 
istry. (2, 1954) 
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Kirschbaum, Arthur, M.D., Ph.D. Baylor Univ. 
College of Medicine, Dept. of Anatomy, 
Houston, Tex. Prof. and Chairman of Dept. 
(4, 1948) 

Kisch, Bruno, M.D. Yeshiva Univ., New York 
City. Prof. of Biochemistry. (1, 1943) 

Kitchen, Stuart F., M.D. Dept. of Natl. Health 
and Welfare, Lab. of Hygiene, Ottawa, Ont., 
Canada. (6, 1953) 

Kleiber, M., D.Sc. Univ. of California, Davis. 
Prof. of Animal Husbandry. (1, 1943; 5, 1933) 
Klein, J. Raymond, Ph.D. Brookhaven Natl. Lab., 
Upton, L. I., N. Y. Sr. Biochemist, Dept. of 

Biology. (2, 1941) 

Klein, Michael, Ph.D. Univ. of Florida, Cancer 
Research Lab., Gainesville. Assoc. Prof. of 
Cancer Research. (4, 1954) 

Kleiner, Israel Simon, Ph.D. New York Med. 
College and Flower and Fifth Ave. Hospital, 
New York City 29. Prof. of Biochemistry, Dir., 
Dept. of Biochemistry. (1, 1911; 2, 1912; 3R, 
1912; 5R, 1933) 

Kleinerman, Jerome, M.D. Western Reserve Univ. 
School of Medicine, Cleveland, Ohio. Sr. Instr. 
in Pathology; Asst. Pathologist, Cleveland City 
Hosp. (4, 1954) 

Kleitman, Nathaniel, Ph.D. Univ. of Chicago, 
Chicago, Ill. Prof. of Physiology. (1, 1923) 

Klemperer, Friedrich W., M.D. Veterans Admin. 
Hospital, Sunmount, New York. Chief of Med. 
Service. (2, 1941) 

Kletzien, Seymour W., Ph.D. 319 S. Chester Rd., 
Swarthmore, Pa. Biochemist, Cooper Hosp. (5, 
1933) 

Kline, O. L., Ph.D. Dept. of Health, Education 
and Welfare, Food and Drug Admin., Washing- 
ton, D. C. Biochemist. (5, 1936) 

Kline, Raymond F., Ph.D. 6832 Knollwood Dr., 
Dayton 3, Ohio. Research Physiologist, Aero 
Med. Lab., Wright Air Development Center, 
Wright-Patterson Air Force Base. (1, 1946) 

Klotz, Irving M., Ph.D. Northwestern Univ., 
Evanston, Ill. Prof. of Chemistry (2, 1947) 

Kliiver, Heinrich, Ph.D. Univ. of Chicago, Chi- 
cago, Ill. Prof. of Exper. Psychology. (1, 1935) 

Knight, C. Arthur, Ph.D. Univ. of California, 
Biochemistry and Virus Lab., Berkeley 4. As- 
soc. Prof. (2, 1946) 

Knisely, Melvin H., Ph.D. Med. College of South 
Carolina, Charleston. Chairman of Dept. of 
Anatomy. (1, 1949) 

Knodt, Cloy B., Ph.D. General Mills, Inc., 20521 
10% Mile Rd., Detroit 19, Mich. Dairy and Cattle 
Research Assoc. (5, 1954) 

Knoefel, Peter K., M.D., Univ. of Louisville, 
101 W. Chestnut St., Louisville, Ky. Prof. 
and Chairman of Dept. of Pharmacology. (3, 
1934) 

Knowlton, Frank P., M.D. Syracuse Univ. College 
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of Medicine, Syracuse, N. Y. Prof. Emeritus of 
Physiology. (1R, 1911) 

Knowlton, G. Clinton, Ph.D. Emory Univ., Room 
101, Physiology Bldg., Emory University, Ga. 
Assoc. Prof. (1, 1938) 

Knox, W. Eugene, M.D. Tufts College Med. 
School, 136 Harrison Ave., Boston 11, Mass. 
Assoc. Prof. of Biochemistry. (2, 1948) 

Knudson, Arthur, Ph.D. Albany Med. College, 
New Scotland Ave., Albany, N. Y. Prof. and 
Chairman, Biochemistry. (2, 1919; 5, 1936) 

Knutti, Ralph Eddy, M.D. Natl. Insts. of Health, 
Bethesda 14, Md. Chief, Extramural Programs, 
Natl. Inst. for Arthritis and Metabolic Diseases. 
(4, 1933) 

Kobayashi, Yoshito, M.D. Univ. of Tokyo, Bun- 
kyo-ku, Tokyo, Japan. Prof. of Pharmacology. 
(3, 1953) 

Kober, Philip A., B.S. Sherman Labs., Detroit, 
Mich. Dir. of Research. (2R, 1912) 

Kobrak, Heinrich G., Ph.D. 8551 Allen Rd., Rt. 2, 
Clarkston, Mich. (1, 1948) 

Kochakian, Charles D., Ph.D. Oklahoma Med. Re- 
search Fndn., 825 N. E. 13th St., Oklahoma City. 
Coordinator of Research; Head, Biochemistry and 
Bndocrinology Sec.; Prof. of Biochemiztry, Okla. 
Med. School. (1, 1942; 2, 1948) 

Kocher, Rudolph Alfred, M.D. Box 936, Carmel, 
Calif. (2R, 1915) 

Kocholaty, Walter F., Ph.D. Army Med. Research 
Lab., Fort Knox, Ky. Chief, Microbiology Sec. 
(2, 1950) 

Koehler, Alfred E., M.D., Ph.D. 317 W. Pueblo 
St., Santa Barbara, Calif. Physician, Sansum 
Clinic, Santa Barbara Cottage Hospital. (2, 1924) 

Koehn, Carl J., Ph.D. QM Food and Container 
Inst., Nutrition Lab., 1819 W. Pershing Rd., 
Chicago 9, Ill. Medical Ser. Liaison Off. (5, 1949) 

Koehne, Martha, Ph.D. 683 Glenmont Ave., Co- 
lumbus 14, Ohio. Nutritionist, Ohic State Dept. 
of Health. (5R, 1933) 

Koella, Werner Paul, M.D. 117 Owre Hall, Univ. 
of Minnesota, Dept. of Physiology, Minneapolis 
14. Assoc. Prof. (1, 1954) 

Koelle, George B., Ph.D., M.D. Univ. of Penn- 
sylvania, Grad. School of Medicine, Dept. of 
Physiology and Pharmacology, Philadelphia 4. 
Prof. of Pharmacology. (8, 1947) 

Koenig, Virgil L., Ph.D. VA Research Hosp., 
333 E. Huron St., Chicago 11, Ill. (2, 1953) 
Koepf, George F., M.D. 537 Delaware Ave., 
Buffalo 2, N. Y. Assoc. in Physiology, Univ. of 

Buffalo. (1, 1942) 

Koerber, Walter L., Ph.D. E. R. Squibb and Sons, 
New Brunswick, N. J. Asst. Dept. Head. (6, 
1943) 

Kohistaedt, Kenneth G., M.D. Lilly Lab. for 

Clinical Research, Indianapolis General Hos- 

pital, Indianapolis 7, Ind. Director. (1, 1947) 
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Kohn, Henry I., Ph.D., M.D. Univ. of California 
Hospital, Radiology Dept., San Francisco 22. 
Clin:cal Prof. of Exptl. Radiology. (1, 1940) 

Koletsky, Simon, M.D. Western Reserve Univ, 
School of Medicine, 2085 Adelbert Rd., Cleve. 
land 6, Ohio. Assoc. Prof. of Pathology. (4, 1951) 

Kolmer, John A., M.D., D.P.H. 2101 Pine S8t., 
Philadelphia, Pa. Prof. of Medicine, Temple 
Univ.; Dir., Research Inst. of Cutaneous Medi- 
cine. (6R, 1913) 

Komarov, Simon A., M.D., Ph.D. Temple Univ. 
School of Medicine, 3400 N. Broad St., Phila- 
delphia 40, Pa. Dir. of Dept. of Biochemistry. 
(1, 1933) 

Kopeloff, Nicholas, Ph.D. New York State Psy- 
chiatric Inst., 722 W. 168th St., New York City. 
Principal Research Bacteriologist, New York State 
Psychiatric Inst. and Hospital. (6, 1937) 

Koppanyi, Theodore, Ph.D. Georgetown Univ., 
Washington, D. C. Prof. of Pharmacology. (1, 
1924; 3, 1935) 

Koprowski, Hilary, M.D. Lederle Labs. Div., 
American Cyanamid Co., Pearl River, N. Y. 
Asst. Dir., Viral and Rickettsial Research. (6, 
1946) 

Korkes, Seymour, M.D. Duke Univ. School of 
Medicine, Dept. of Biochemistry, Durham, 
N. C. Assoc. Prof. of Biochemistry. (2, 1952) 

Kornberg, Arthur, M.D. Washington Univ., 
School of Medicine, St. Louis 10, Mo. Prof. and 
Head, Dept. of Microbiology. (2, 1949) 

Korngold, Leonhard, Ph.D. Sloan-Kettering Inst. 
for Cancer Research, 410 E. 68th St., New York 
City 21. Asst. in Immunochemistry. (6, 1954) 

Korr, Irwin M., Ph.D. Kirksville College of Oste- 
opathy and Surgery, Kirksville, Mo. Prof. of 
Physiology. (1, 1939) 

Koshland, D. E., Jr., Ph.D. Brookhaven Nat!. 
Lab., Upton, N. Y. Biochemist. (2, 1954) 

Koshland, Marian Elliott, Ph.D. Brookhaven 
Natl. Lab., Upton, L. I., N. Y. Assoc. Bacteri- 
ologist. (6, 1950) 

Kosman, A. J., Ph.D. Northwestern Univ. Med. 
School, Dept. of Physiology, 303 E. Chicago 
Ave., Chicago 11, Ill. Assoc. Prof. (1, 1949) 

Koster, Rudolf, Ph.D. Wellcome Research Labs , 
Tuckahoe, N. Y. Pharmacologist. (8, 1949) 

Kottke, Frederic J., Ph.D., M.D. Univ. of Min- 
nesota, Minneapolis. Prof. and Head, Dept. :f 
Physical Medicine and Rehabilitation. (1, 194.) 

Kozelka, Frank L., Ph.D. Univ. of Wisconsi:, 
Dept. of Pharmacology and Toxicology, Mad - 
son 6. Prof. of Clin. Pathology. (8, 1989) 

Kozloff, Lloyd M., Ph.D. Univ. of Chicago, Dep. 
of Biochemistry, Chicago 37, Ill. Asst. Pro’. 
of Biochemistry. (2, 1951) 

Kraatz, Charles P., Ph.D. Jefferson Med. Colleg::, 

1025 Walnut St., Philadelphia, Pa. Assoc. Pro’. 

of Pharmacology. (8, 1950) 
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Krahl, Maurice E., Ph.D. Univ. of Chicago, Chi- 
cago 37, Ill. Prof. of Physiology. (2, 1939; 3, 1949) 

K:akower, Cecil Alexander, M.D. Univ. of Illinois 
Sollege of Medicine, 1853 We&t Polk St., Chicago. 
Prof. of Pathology. (4, 1945) 

Kramer, Benjamin, A.M., M.D. 60 Plaza St., 
Brooklyn 17, N. Y. Pediatrician-in-Chief, Brooklyn 
Jewish Hospital; Prof. of Clin. Pediatrics, Long 
[sland College Med. School. (1, 1915; 2, 1914) 

Kramer, Martha, Ph.D. Kansas State College, 
Manhattan. Asst. Dean, School of Home Eco- 
nomics. (5, 1933) 

Kramer, S. D., M.D , Ph.D. 92 Washington Sq. 
East, Salem, Mass. Virologist. (6, 1944) 

Krampitz, Lester O., Ph.D. Western Reserve 
Univ., 2109 Adelbert Rd., Cleveland 6, Ohio. 
Prof. of Microbiology; Dir. of Dept. (2, 1946; 6, 
1949) 

Krantz, John C., Jr., Ph.D. Univ. of Maryland 
Med. School, Baltimore. Prof. of Pharmacology. 
(3, 1937) 

Kratzer, F. H., Ph.D. Univ. of California, Div. of 
Poultry Husbandry, Davis. Assoc. Prof. (5, 1949) 

Krauss, William E., Ph.D. Ohio Agricultural 
Exper. Station, Wooster. Assoc. Dir. (2, 1932; 
5, 1933) 

Kraybill, Henry R., Ph.D. 5720 Woodlawn Ave., 
Chicago 37, Ill. Professorial Lecturer, Dept. of 
Biochemistry, Univ. of Chicago; Dir. of Research 
and Education, American Meat Inst. Found- 
ation. (2, 1942; 5, 1951) 

Krayer, Otto, M.D. Harvard Med. School, 25 
Shattuck St., Boston, Mass. Prof. and Head of 
Dept. of Pharmacology. (3, 1938) 

Krebs, Edwin G., M.D. Univ. of Washington, 
Dept. of Biochemistry, Seattle 5. Assoc. Prof. 
(2, 1952) 

Kreezer, George L., Ph.D. Washington Univ., 
St. Louis 10, Mo. Assoc. Prof. of Psychology. 
(1, 1948) 

Krehl, Willard A., Ph.D. Yale Univ., 333 Cedar 
St., New Haven. Conn. Assoc. Prof. of Nutrition. 
(2, 1947; 5, 1949) 

Krieger, Carl H., Ph.D. Wisconsin Alumni Re- 
search Fndn., Madison 1. Dir. of Gen. Labs. 
(5, 1954) 

Kritchevsky, Theodore H., Ph.D. 171 Fort Lee Rd., 
Leonia, N. J. Sloan-Kettering Inst. for Cancer 
Research. (2, 1952) 

Krop, Stephen, Ph.D. Chemical Corps Med. 
Labs., Army Chemical Center, Md. Dep. Chief, 
Physiology Div. (1, 1949; 3, 1944) 

Krueger, Albert Paul, M.D. Univ. of California, 
Berkeley. Prof. and Chairman, Dept. of Bac- 
teriology. (4, 1930; 6, 1937) 

Krueger, Hugo, Ph.D. Oregon State College, 
Dept. of Zoology, Corvallis. Prof. of Physiology. 
(1, 1931; 3, 1935) 

Krumbhaar, Edward B., M.D., Ph.D. Univ. of 
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Pennsylvania Med. School, Philadelphia. Prof. 
Emeritus of Pathology. (1R, 1914; 4, prior to 
1920) 

Kruse, Harry Dayton, M.D., Sc.D. New York 
Academy of Medicine, 2 E. 103rd St., New York 
City 29. Exec. Secy., Committee on Public Health 
Relations. (2, 1933; 5, 1950) 

Kruse, Theophile K., Ph.D. Univ. of Pittsburgh 
Med. School, Pittsburgh, Pa. Prof. of Physiology 
and Pharmacology. (1, 1919; 3, 1920) 

Kubicek, William G., Ph.D. Univ. of Minnesota 
Hospitals, Div. of Physical Medicine, Min- 
neapolis. Professor. (1, 1947) 

Kubie, Lawrence S., M.D. 7} E. 8lst. St., New 
York City 28. Clin. Prof. of Psychiatry and 
Mental Hygiene, Yale Univ.School of Medicine; 
Faculty, N. Y. Psychoanalytic Inst. (4, 1928) 

Kuffler, Stephen W., M.D. Johns Hopkins Med. 
School, Wilmer Inst., Baltimore 5, Md. Assoc. 
Prof. of Physiological Optics. (1, 1949) 

Kuhn, Harry A., M.S. Park Lane Bldg., Suite 408, 
2024 Eye St., N. W. Washington 6, D. C. Con- 
sultant. (3, 1927) 

Kuhns, William J., M.D. Central Blood Bank of 
Pittsburgh, Falk Clinic, 3601 Fifth Ave., Pitts- 
burgh 13, Pa. (6, 1954) 

Kuiken, Kenneth A., Ph.D. Buckeye Cotton Oil 
Co., Development Lab., Ivorydale, Cincinnati 
17, Ohio. Head, Protein Research Dept. (2, 1950) 

Kuizenga, Marvin H., Ph.D. Upjohn Company, 
Kalamazoo, Mich. Asst. Dir. Research. (2, 1947) 

Kun, Ernest, M.D. 1530 Univ. Ave., Madison 5, 
Wis. Spec. Research Fellow, PHS. (2, 1954; 
3, 1949) 

Kunde, Margarete M., Ph.D., M.D. 30 N. Michi- 
gan Ave., Suite 1308, Chicago, Ill. (1R, 1924) 

Kunitz, Moses, Ph.D. Rockefeller Inst. for Med. 
Research, 66th St. and York Ave., New York 
City 21. Member. (2R, 1947) 

Kunkel, Harriott O., Ph.D. Texas A. and M. 
College, Dept. of Biochemistry and Nutrition, 
College Station. Asst. Prof. (2, 1954) 

Kunkel, Henry G., M.D. Rockefeller Inst., 66 
and York Ave., New York City. Member. (2, 
1953) 

Kupperman, Herbert S., M.D., Ph.D. New York 
Univ. College of Medicine, Dept. of Thera- 
peutics, 477 First Ave., New York City. Adjunct 
Asst. Prof. (3, 1950) 

Kurtz, Alton C., Ph.D. Univ. of Oklahoma Med. 
School, Dept. of Biochemistry, Oklahoma City. 
Professor. (2, 1942) 

Kuyper, Adrian C., Ph.D. Wayne Univ. College 
of Medicine, 1401 Rivard, Detroit 7, Mich. 
Asst. Prof. of Physiological Chemistry. (2, 1946) 

Kydd, D. M., M.D. State Univ. of New York Med. 
Center at New York, Dept. of Internal Medi- 
cine, Brooklyn 3. Assoc. Prof. of Medicine. (8, 
1934) 








Kyker, Granvil C., Ph.D. Oak Ridge Inst. of 
Nuclear Studies, Med. Div.; P.O. Box 117, Oak 
Ridge, Tenn. Principal Scientist. (2, 1947) 

LaBelle, Annette, B.A. 271 Alta Vista Dr., 
Tuckahoe 7, N. Y. (1, 1948) © 

Lackey, Robert W., Ph.D. Southwestern Med. 
College, Dept. of Physiology and Pharmacology, 
Dallas 4, Texas. Prof. of Physiology. (1, 1947) 

Lackman, David B., Ph.D. U. S. Public Health 
Service, Rocky Mountain Lab., Hamilton, 
Mont. Chief, Serology-Pathology Section. (6, 1952) 

Lacorte, Jose G., M.D. Instituto Oswaldo Cruz, 
Rio de Janeiro, Brazil, 8. A. Chief, Virus Sec- 
tion; Prof., Univ. of Brazil. (6, 1946) 

Lacy, G. R., M.D. Univ. of Pittsburgh, Pittsburgh, 
Pa. Prof. and Chairman of Dept. of Bacteriology 
and Immunology. (4,1927) 

Laird, Anna Kane, Ph.D., M.D. Argonne Natl. 
Lab., Lemont, Ill. Assoc. Biologist. (4, 1954) 
Lalich, Joseph J., M.D. Univ. of Wisconsin, 426 
N. Charter St., Madison 6. Assoc. Prof. of 

Pathology. (4, 1946) 

Lamb, Alvin R., Ph.D. Hawaiian Sugar Planters’ 
Assoc., Exper. Station, Honolulu. Research As- 
soc. (2, 1923; 5, 1934) 

Lambert, Edward H., Ph.D., M.D. Mayo Founda- 
tion, Rochester, Minn. Assoc. Prof. of Physiology. 
(1, 1945) 

Lambert, Robert A., M.D. Greensboro, Ala. (4, 
1922) 

Lambertsen, Christian J., M.D. Univ. of Pennsyl- 
vania School of Medicine, Philadelphia. Prof. 
of Pharmacology. (3, 1948) 

Lambooy, John P., Ph.D. Univ. of Rochester 
School of Medicine and Dentistry, Dept. of 
Physiology, Rochester 20, N. Y. Asst. Prof. 
of Physiology. (2, 1953) 

Lampen, J. Oliver, Ph.D. Squibb Inst. for Med. 
Research, New Brunswick, N. J. Dir., Div. of 
Biochemical Research. (2, 1947) 

Lamport, Harold, M. D. Yale Univ. School of 
Medicine, New Haven, Conn. Assoc. Prof. of 
Physiology. (1, 1943) 

Lamson, Baldwin G., Univ. of California, School 
of Medicine, Los Angeles 24. Asst. Prof. of 
Pathology.(4, 1952) 

Lamson, Paul Dudley, M.D. Vanderbilt Univ. 
Med. School, Nashville, Tenn. Prof. of Pharma- 
cology. (1, 1921; 3R, 1915) 

Lancefield, Rebecca C., Ph.D. 66th St. and York 
Ave., New York City 21. Assoc. Member, Rocke- 
feller Inst. for Med. Research. (6, 1933) 

Landis, Carney, Ph.D. Columbia Univ., Psychi- 
atric Inst., 722 W. 168th St., New York City. 
Principal Research Psychologist and Prof. of 
Psychology. (1, 1939) 

Landis, Eugene Markley, Ph.D., M.D. Harvard 

Med. School, Dept. of Physiology, 25 Shattuck 
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St., Boston, Mass. George Higginson Prof. of 
Physiology. (1, 1928) 

Landowne, Milton, M.D. 2809 Mt. Holly S:., 
Baltimore 16, Md. Assoc. Chief, Cardiovasculur 
Disease and \Gerontology Section, Baltimore City 
Hospital. (1, 1947) 

Lands, Alonzo, M., Ph.D. Sterling-Winthrop Re- 
search Inst., Rensselaer, N. Y. Head, Pharma- 
cology Section. (1; 1942; 3, 1947) 

Landy, Maurice, Ph.D. Army Med. Service Grad. 
School, Walter Reed Army Med. Center, Wash- 
ington 12, D. C. Chief, Dept. of Bacterial Physi- 
ology. (6, 1952) 

Lane, Charles E., Ph.D. Univ. of Miami, Marine 
Lab., Coral Gables, Fla. Research Assoc.; As- 
soc. Prof. of Marine Biology. (1, 1952) 

Langemann, Heinrich, M.D. Pharmakologisches 
Inst., Univ. of Zurich, Zurich, Switzerland. 
Assistant. (3, 1953) 

Langham, Wright H., Ph.D. Univ. of California, 
Los Alamos Scientific Lab., Health Div., P. O 
Box 1663, Los Alamos, N.M. Dir. of Biological 
and Med. Research. (2, 1951) 

Langley, L. L., Ph.D. Med. College of Alabama, 
Birmingham 5. Assoc. Prof. of Physiology. (1, 
1951) 

Langley, Wilson D., Ph.D. Univ. of Buffalo Med. 
School, 3435 Main St., Capen Hall, Buffalo, 
N. Y. Prof. and Head of Dept. of Biochemistry. 
(2, 1937) 

Langworthy, Orthello R., M.D. Johns Hopkins 
‘Hospital, Baltimore, Md. Assoc. Prof. of Psy- 
chiatry, Johns Hopkins Univ. (1, 1928) 

Lanni, Frank, Ph.D. Dept. of Bacteriology, 
Emory Univ. School of Medicine, Emory Uni- 
versity, Ga. (6, 1949) 

Lapicque, L. The Sorbonne, Lab. of Physiology, 
Paris, France. (1H, 1946) 

Laqueur, Gert Ludwig. Atomic Bomb Casualty 
Commission, APO 182, % Postmaster, San 
Francisco, Calif. (4, 1952) 

Lardy, Henry A., Ph.D. Inst. for Enzyme Re- 
search, Univ. of Wisconsin, Madison 6. Proj. 
of Biochemistry. (2, 1946) 

Larner, Joseph, M.D., Ph.D. Univ. of Illinois, 
Noyes Lab. of Chemistry, Urbana. Asst. Pro,. 
(2, 1953) 

Larrabee, Martin G., Ph.D. Johns Hopkins Univ , 
Biophysics Dept., Baltimore 18, Md.. Asso:. 
Prof. (1, 1940) 

Larsen, Eleanor M., Ph.D. Univ. of Wisconsiz , 
Dept. of Physiology, 8. M. I., Madison 6. Inst: . 
in Physiology. (1, 1949) 

Larson, Carl L., M.D. U.S. Public Health Service , 
Rocky Mountain Lab., Microbiological Inst., 
Hamilton, Mont. Director. (6, 1948) 

Larson, Daniel L., M.D. College of Physicians 

and Surgeons, 620 W. 168th St., New York Cit’ 

32. Assoc. in Medicine. (6, 1953) 
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Larson, Edward, Ph.D. Dept. of Zoology, Univ. 
of Miami, Coral Gables 46, Fla. Prof. of Physiol- 
ogy and Pharmacology. (1, 1929; 3, 1937) 

Larson, Hardy W., Ph.D. Metropolitan Life 
Insurance Co., Biochemical Lab., 1 Madison 
Ave., New York City. Research Chemist. (2, 
1937) 

Larson, Paul S., Ph.D. Med. College of Virginia, 
Richmond. Research Prof. of Pharmacology. (1, 
1939; 3, 1947) 

Lasagna, Louis, M.D. Dept. of Pharmacology, 
Johns Hopkins Med. School, 710 N. Washington 
St., Baltimore, Md. (3, 1953) 

Lashley, K. S., Ph.D. Yerkes Labs., Orange Park, 
Fla. Research Prof. of Neuropsychology, Harvard 
Univ.; Dir., Yerkes Labs. of Primate Biology, 
Inc. (1, 1923) 

Laskowski, M., Ph.D. Marquette Univ. Med. 
School, Milwaukee 3, Wis. Prof. of Biochemistry. 
(2, 1944) 

Last, Jules H., Ph.D., M.D. 2360 Woodpath, 
Highland Park, Ill. (3, 1948) 

Latta, Harrison, M.D. Univ. of California School 
of Medicine, Los Angeles. Assoc. Prof. of Pa- 
thology. (4, 1954) 

Lauffer, Max A., Jr., Ph.D. Univ. of Pittsburgh, 
Pittsburgh 13, Pa. Research Prof. and Head of 
Dept. of Biophysics. (2, 1946) 

Laug, E. P., Ph.D. Food and Drug Admin., Div. 
of Pharmacology, 12th and C Sts. S. W., Wash- 
ington 25, D. C. Sr. Pharmacologist. (2, 1938; 
3, 1947) 

Laurens, Henry D., Ph.D., M.D. Box 157, Flat- 
rock, N. C. (1R, 1913) 

Lauson, Henry D., Ph.D., M.D. Cornell Univ. 
Med. College, Dept. of Physiology, 1300 York 
Ave., New York City 21. Assoc. Prof. (1, 1946) 

Lavik, Paul S., Ph.D. Western Reserve Univ., 
Cleveland 6, Ohio. Assoc. Prof. of Biochemis- 
try; Asst. Prof. of Radiology. (2, 1952) 

Lavine, T. F., Ph.D. Lankenau Hospital Research 
Inst., Fox Chase, Philadelphia, Pa. Sr. Member. 
(2, 1938) 

Law, Lloyd William, Ph.D. Natl. Insts. of Health, 
Natl. Cancer Inst., Bethesda 14, Md. Head, 
Leukemia Studies Unit. (4, 1952) 

Lawrence, H. Sherwood, M.D. New York Univ. 
College of Medicine, 477 First Ave., New York 
City 16. Assoc. Prof. of Medicine. (6, 1951) 

Lawrence, John H., M.D. Univ. of California, 
Donner Lab., Berkéley 4. Dir.; Prof. of Exper. 
Medicine. (1, 1952) 

Lawrence, W. Sherwood, M.D. 906 Hazel St., 
Gridley, Calif. Physician and Surgeon. (3, 1944) 

Lawson, Hampden, M.D., Ph.D. Univ. of Louis- 
ville, Louisville, Ky. Prof. of Physiology. (1, 
1933) 

Lawton, Alfred H., M.D., Ph.D. Aero Meadows, 
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Rt. 3, Herndon, Va. Med. Research Advisor, 
USAF, Washington, D. C. (1, 1949; 3, 1948) 
Lawton, Richard W., M.D. Cornell Univ. Med. 
College, Dept. of Physiology, 1300 York Ave., 

New York City 21. Asst. Prof. (1, 1951) 

Leake, Chauncey D., Ph.D. Univ. of Texas Med. 
Branch, Galveston. Prof. and Admin. of Re- 
search. (1, 1923; 3, 1924) 

Leathem, James H., Ph.D. Rutgers Univ., New 
Brunswick, N. J. Prof. of Zoology. (1, 1945) 

Lederer, Ludwig George, Ph.D., M.D. Natl. Air- 
port, Room 70, Washington, D. C. Med. Dir. 
(1, 1940) 

Lee, Douglas H. K., M.D. Johns Hopkins Univ., 
I. Bowman School of Geography, Baltimore 18, 
Md. Prof. of Physiological Climatology. (1, 1949) 

Lee, Henry M., Ph.D. Eli Lilly and Co., 740 South 
Alabama, Indianapolis 6, Ind. Pharmacologist. 
(3, 1952) 

Lee, Kwang Soo, Ph.D., M.D. Jefferson Med. 
College, 1025 Walnut, Philadelphia 3, Pa. Asst. 
Prof. of Pharmacology. (3, 1953) 

Lee, Milton O., Ph.D.. 9650 Wisconsin Ave., 
Washington 14, D. C. Exec. Sec. and Managing 
Editor, American Physiological Society; Federa- 
tion Sec. (1, 1927; 5, 1933) 

Lee, Richard E., Ph.D., M.D. New York Hos- 
pital, Dept. of Medicine, New York City 21. 
Asst. Prof. of Medicine, Cornell Univ. College of 
Medicine. (1, 1950) 

Leese, Chester E., Ph.D. George Washington 
Univ. School of Medicine, Washington, D. C. 
Prof. and Head of Dept. of Physiology. (1, 1934) 

LeFevre, Paul G., Ph.D. U. S. Atomic Energy 
Commission, Washington 25, D. C. Asst. to 
Chief of Research, Med. Branch. (1, 1950) 

Lehman, Arnold J., Ph.D., M.D. Food and Drug 
Admin., Washington 25, D. C. Chief, Div. of 
Pharmacology. (3, 1937) 

Lehman, Robert A., Ph.D. 235 E. 22nd St., New 
York City. Campbell Pharmaceutical Co. 
Dir. of Research. (3, 1942) 

Lehninger, Albert L., Ph.D. Johns Hopkins Univ., 
School of Medicine, Baltimore 5, Md. Delamar 
Prof. of Physiological Chemistry; Dir. of Dept. 
(2, 1946; 5, 1954) 

Lehr, David, M.D. New York Med. College, 
Flower and Fifth Ave. Hospitals, Fifth Ave. 
at 105th St., New York City 29. Assoc. Prof. 
in Medicine; Prof. of Pharmacology. (3, 1947) 

Leichsenring, Jane M., Ph.D. Univ. of Minnesota, 
Univ. Farm, St. Paul. Prof. of Nutrition. (5, 
1948) 

Leighton, Joseph, M.D. Natl. Cancer Inst., Lab. 
of Pathology, NIH, Bethesda 14, Md. Patholo- 
gist. (4, 1954) 

Leimdorfer, Alfred, M.D. Stritch School of Medi- 
cine of Loyola Univ., 706 S. Wolcott Ave., Chi- 








cago 12, Ill. Research Prof. of Pharmacology. 
(1, 1947) 

Lein, Allen, Ph.D. Northwestern Univ. Med. 
School, Dept. of Physiology, Chicago 11, IIl. 
Assoc. Prof. (1, 1946) 

‘Lenhart, Carl H., M.D. Lakeside Hospital, 2065 
Adelbert Rd., Cleveland, Ohio. Oliver H. Payne 
Prof. of Surgery, Western Reserve Univ. (IR, 
1921) 

Lennette, Edwin H., Ph.D., M.D. California State 
Dept. of Public Health, 1392 University Ave., 
Berkeley 4. Chief, Viral and Ricketisial Disease 
Lab. (4, 1941; 6, 1947) 

Leonard, Clifford Shattuck, Ph.D. 286 Whitfield 
St., Guilford, Conn. Technical Assoc., Chemical- 
Biological Coordination Center, Natl. Research 
Council. (3, 1927) 

Leonards, Jack Ralph, Ph.D. Western Reserve 
Univ. Med. School, Cleveland, Ohio. Assoc. Prof. 
of Biochemistry. (2, 1948) 

Leone, Charles A., Ph.D. Univ. of Kansas, Law- 
rence. Asst. Prof. of Zoology. (6, 1954). 

Le Page, G. A., Ph.D. Univ. of Wisconsin, Mc- 
Ardle Memorial Lab. for Cancer Research, 
Madison 6. Prof. of Oncology. (2, 1949) 

Lepkovsky, Samuel, Ph.D. Univ. of California, 
Poultry Div., Berkeley 4. Prof. of Pouliry 
Husbandry. (2, 1933; 5, 1933) 

Lepow, Irwin H., Ph.D. Western Reserve Univ., 
Dept. of Pathology, 2085 Adelbert Rd., Cleve- 
land 6, Ohio. Asst. Prof. of Biochemistry. (6, 
1954) 

Lerner, Aaron B., M.D., Ph.D. Univ. of Oregon 
Med. School, Dept. of Dermatology, Portland. 
Assoc. Prof. (2, 1952) 

L’Esperance, Elise L., M.D. 5385 Pelham Manor 
Rd., Pelham Manor, N. Y. (6, 1920) 

Lessler, Milton A., Ph.D. Ohio State Univ. Col- 
lege of Medicine, Columbus 10. Asst. Prof. of 
Physiology: (1, 1952) 

Leuchtenberger, Cecilie, Ph.D. Western Reserve 
Univ., Cleveland, Ohio. Asst. Prof. of Pathol- 
ogy. (4, 1954) 

Leverton, Ruth M., Ph.D. Univ. of Nebraska, 
Dept. of Home Economics, Lincoln. Prof.; Dir. 
of Human Nutrition Research. (5, 1942) 

Levey, Stanley, Ph.D. Univ. Hospitals of Cleve- 
land, 2065 Adelbert Rd., Cleveland 6, Ohio. 
Asst. Prof. of Biochemistry, Western Reserve 
Univ. College of Medicine in the Dept. of Sur- 
gery, Lakeside Hospital. (2, 1951) 

Levin, Louis, Ph.D. Natl. Science Fndn., 1520 
H St., N. W., Washington 25, D. C. Program 
Dir., Regulatory Biology. (2, 1939) 

Levine, Harold, Ph.D. 941 E. Sylvan Ave., Mil- 
waukee 11, Wis. Biochemist, Am. Biosynthetics 
Corp. (2, 1933; 5, 1933). 

Levine, Philip, M.D. Ortho Research Foundation, 

Raritan, N J. Dir. of Serology. (6, 1925) 


910 FEDERATION PROCEEDINGS 





Volume 13 


Levine, Rachmiel, M.D. Michael Reese Hospital 
Chicago, Ill. Dir., Dept. of Metabolic and Endo- 
crine Research; Chairman, Dept. of Medicine. 
(1, 1942) 

Levine, Samuel Z., M.D. New York Hospital, 
525 E. 68th St., New York City. Prof. of Pedi- 
atrics, Cornell Univ. Med. College; Pediatrician- 
in-Chief, New York Hospital. (5, 1933) 

Levine, Victor Emanuel, Ph.D., M.D. Creighton 
Univ. School of Medicine, Omaha, Nebr. Prof. 
of Biological Chemistry and Nutrition. (2, 1936) 

Levinson, Samuel A., Ph.D., M.D. Univ. of Illi- 
nois College of Medicine, 808 8. Wood St., 
Chicago. Prof. of Pathology; Dir. of Labs., 
Research and Educational Hospital. (4, 1938) 

Levintow, Leon, M.D. Natl. Cancer Inst., NIH, 
Bethesda 14, Md. Surgeon, PHS. (2, 1954) 

Levison, Louis A., M.D. 421 Michigan St., Toledo, 
Ohio. Physician to Toledo and St. Vincent Hos- 
pitals. (6, 1916) 

Levitt, Marvin F., M.D. The Mount Sinai Hos- 
pital, 5th Ave. and 100th St., New York City 
29. Research Assoc., Dept. of Medicine. (I, 
1953) 

Levy, Barnet M., D.D.S. Columbia Univ. School 
of Dental and Oral Surgery, 630 W. 168th St., 
New York City 32. Prof. of Dentistry; Dir. of 
Research and Posi-Grad. Studies. (4, 1951) 

Levy, Matthew Nathan, M.D. Union Univ. Al- 
bany Med. College, Dept. of Physiology, Al- 
bany 3, N. Y. Asst. Prof. (1, 1951) 

Levy, Milton, Ph.D. New York Univ. College of 
Medicine, 477 First Ave., New York City. 
Prof. of Chemistry. (2, 1933) 

Levy, Robert L., M.D. 730 Park Ave., New York 
City. Prof. of Clin. Medicine, Columbia Univ. 
College of Physicians and Surgeons. (3, 1915) 

Lewis, Alvin Edward, M.D. Mt. Zion Hospital, 
1600 Divisadero St., San Francisco 15, Calif. 
Pathologist. (1, 1953) 

Lewis, George T., Ph.D. Univ. of Miami Schocl 
of Medicine, Dept. of Biochemistry, Coral 
Gables 46, Professor and Chairman of Dept. (2, 
1949) 

Lewis, Gladys Kinsman, Ph.D. 444 Fairfax, Den- 
ver 20, Colo. Instr., Preventive Medicine and 
Public Health, Univ. of Colo. (5, 1944) 

Lewis, James C., Ph.D. U.S. Dept of Agriculture, 
Western Regional Research Lab., Albany 6, 
Calif. Sec. Leader. (2, 1946) 

Lewis, Jessica H., M.D. Univ. of North Carolina 
School of Medicine, Dept. of Physiology, Chapel 
Hill. Research Assoc. (1, 1949) 

Lewis, John R., Ph.D. Sterling-Winthrop Re- 
search Inst., Rensselaer, N. Y. Asst. Head o 

Sec. of Coordination. (3, 1950) 

Lewis, Julian Herman, M.D. 4750 Champlain 

Ave., Chicago, Ill. Assoc. Prof. of Pathology, 
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Univ. of Chicago; Member, Otho S. A. Sprague 
Memorial Inst. (4, 1924) 

Lewis, Lena A., Ph.D. Cleveland Clinic, Euclid 
Ave. and E. 93rd St., Cleveland 6, Ohio. Research 
Staff Member, Cleveland Clinic Fndn. (1, 1946) 

Lewis, Robert C., Ph.D. Univ. of Colorado, 4200 
E. 9th Ave., Denver. Prof. of Biochemistry. 
(2, 1931; 5R, 1933) 

Lewis, Warren H., M.D. Wistar Inst. of Anatomy 
and Biology, Philadelphia, Pa. Member. (1R, 
1919) 

Ley, Herbert Leonard, Jr., M.D. 2304 Colston Dr., 
Silver Spring, Md. (6, 1949) 

Li, Choh Hao, Ph.D. Univ. of California, 4596 Life 
Sciences Bldg., Berkeley. Prof. of Biochemistry 
and Exper. Endocrinology. (2, 1944) 

Li, Tsung Han, M.D. New England Med. Center, 
Boston 11, Mass. Assoc., Tufts Med. School. 
(3, 1951) 

Liao, Sung J., M.D. Veterans Home and Hospital, 
% CIAI Commission, Rocky Hill, Conn. Asst. 
Prof. of Preventive Medicine, Yale Univ. (6, 1954) 

Libby, Raymond L., Ph.D. Veterans Admin., Wil- 
shire and Sawtelle Blvds., Los Angeles 25, Calif. 
Assoc. Prof. of Radio Biology, Univ. of California 
Med. School; Chief of Isotope Section, Veterans 
Hospital, Los Angeles. (6, 1938) 5; 

Liberson, W. T., M.D. Inst. of Living, Hartford, 
Conn. Neurophysiologist. (1, 1948) 

Libet, Benjamin, Ph.D. Univ. of California Med. 
Center, 104 Med. School, San Francisco. Assoc. 
Prof. of Physiology, Med. School. (1, 1942) 

Lichstein, Herman C., Sc.D. Univ. of Minnesota 
Med. School, Dept. of Bacteriology and Im- 
munology, Minneapolis 14. Assoc. Prof. (2, 
1952) 

Licklider, J. C. R., Ph.D. Massachusetts Inst. 
of Technology, Acoustics Lab., Cambridge. 
(1, 1938) 

Liddell, Howard S., Ph.D. Cornell Univ., Ithaca, 
N. Y. Prof. of Psychology. (1, 1925) 

Lieb, Charles C., M.D. Columbia Univ. College of 
Physicians and Surgeons, 630 W. 168th St., New 
York City. Emeritus Prof. of Pharmacology. (1R, 
1936; 3R, 1915) 

Lieberman, Arnold L., M.D., Ph.D. Veterans 
Administration Hospital, Northport, L. I., 
N. Y. Chief, Med. Service. (1, 1934) 

Lieberman, Seymour, Ph.D. Columbia Univ., 
College of Physicians and Surgeons, 630 W. 
168th St., New York, City 32. Assoc. Prof. of 
Biochemistry (2, 1948) 

Lief, Philip A.. M.D. Dept. of Anesthesiology, 
Mt. Sinai Hosp., 1 E. 100th St., New York 
City 29. Anesthesiologist. (3, 1952) 

Liener, Irvin E., Ph.D. Univ. of Minnesota, Dept. 
of Agricultural Biochemistry, St. Paul 8. 
Assoc. Prof. (2, 1953) 

Lifson, Nathan, M.D., Ph.D. 2602 W. 54th St., 
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Minneapolis, Minn. Prof. of Physiology, Univ. 
of Minnesota Med. School. (1, 1944) 

Lightbody, Howard D., Ph.D. R. F. D. No. 3, 
Box 17-B, Mena, Ark. U. S. Civil Service, Re- 
tired. (2, 1936) 

Ligon, Edgar William, Jr., Ph.D. Production and 
Marketing Admin., Insecticide Div., Agricul- 
tural Research Center, Beltsville, Md. Pharma- 
cologist. (3, 1948) 

Lilienthal, Joseph L., Jr., M.D. Johns Hopkins 
Hospital, Baltimore 5, Md. Prof. of Environ- 
mental Medicine; Assoc. Prof. of Medicine. (1, 
1945) 

Liljestrand, Goran, M.D. Caroline Inst., Stock- 
holm, Sweden. Emeritus Prof. of Pharmacology; 
Sec. Nobel Committee for Physiology and Medi- 
cine. (1H, 1950) : 

Lillie, R. D., M.D. Lab. of Pathology and Histo- 
chemistry, Natl. Inst. of Arthritis and Meta- 
bolic Diseases, Bethesda, Md. Chief; Med. Dir., 
PHS. (4, 1941) 

Lilly, John C., M.D. Natl. Insts. of Health, Be- 
thesda 14, Md. Chief of Sec. of Biophysics, Lab. 
of Neurophysiology; Assoc. Prof. of Med. Physics 
and Exper. Neurology, Univ. of Pennsylvania. 
(1, 1950) 

Lim, Robert Kho-Seng, M.B., Ph.D., DSc. 
Miles-Ames Research Lab., Elkhart, Ind. Head 
of Physiology and Pharmacology Dept. (1, 1923; 
3, 1952) 

Lindeman, V. F., Ph.D. Syracuse Univ., 16 Lyman 
Hall, Syracuse, N. Y. Prof. of Zoology. (1, 1949) 

Lindsay, Stuart, M.D. Univ. of California Med. 
School, Univ. Hospital, San Francisco 22. 
Assoc. Prof. and Pathologist. (4, 1949) 

Lindsley, Donald B., Ph.D. Univ. of California 
Med. School, Los Angeles 24. Prof. of Psychology. 
(1, 1937) 

Linegar, Charles R., Ph.D. E. R. Squibb and Sons, 
Div. of Mathieson Chemical Corp., New Bruns- 
wick, N. J. Dir., Toxicology Research Div. (3, 
(1938) 

Lineweaver, Hans, Ph.D. U.S. Dept. of Agricul- 
ture, Western Regional Research Lab., Albany 
6, Calif. Head of Poultry Products Div. (2, 1941) 

Ling, Gilbert N., Ph.D. Univ. of Illinois, Neuro- 
psychiatric Lab., 912 S. Wood St., Chicago 12. 
Asst. Prof. (1, 1951) 

Link, Karl Paul, Ph.D. Univ. of Wisconsin, Bio- 
chemistry Bldg., Madison. Prof. of Biochemistry. 
(2, 1931) 

Lintz, William, M.D. 36 PlazaSt., Brooklyn, N. Y. 
Late Prof. of Immunology and Bacteriology and 
Clin. Prof. of Medicine, Long Island College of 
Medicine. (6R, 1920) 

Lipmann, Fritz, M.D., Ph.D. Massachusetts Gen- . 
eral Hospital, Biochemical Research Lab., Bos- 
ton 14. Head; Prof. of Biological Chemistry, Har- 
vard Med. School. (2, 1941) 








Lippincott, Stuart W., M.D. Univ. of Washington 
School of Medicine, Seattle. Chairman, Dept. of 
Pathology. (4, 1947) 

Lippman, Richard W., M.D. 414 N. Camden Dr., 
Beverly Hills, Calif. (1, 1950) 

Lipton, Morris A., Ph.D., M.D. VA Research 
Hosp., 333 E. Huron St., Chicago 11, Ill. Asst. 
Prof. of Medicine, Northwestern Univ.; Chief 
Investigator in Medicine. (2, 1946) 

Lipton, Murray M., Ph.D. Univ. of Louisville 
School of Medicine, 101 W. Chestnut St., Louis- 
ville 2, Ky. Asst. Prof. of Child Health. (6, 1954) 

Lisco, Hermann, M.D. Argonne Natl. Lab., Chi- 
eago 80, Ill. Dir., Med. Div.; Asst. Prof. of Pathol- 
ogy, Univ. of Chicago. (4, 1947) 

Litchfield, John T., Jr., M.D. American Cyanamid 
Co., 19837 W. Main St., Stamford, Conn. Phar- 
macologist. (3, 1940) 

Little, James Maxwell, Ph.D. Bowman Gray 
School of Medicine of Wake Forest College, 
Winston-Salem, N. C. Prof. of Pharmacology; 
Assoc. Prof. of Physiology. (1, 1942; 3, 1947) 

Little, Robert C., M.D. Mead Johnson and Co., 
Evansville, Ind. Dir. of Clinical Research. 
(1, 1950) 

Liu, Ch’ien, M.D. Harvard Med. School, 25 Shat- 
tuck St., Boston 15, Mass. Research Assoc. (6. 
1953) 

Livingston, Alfred E., Ph.D. Temple Univ. School 
of Pharmacy, Philadelphia 40, Pa. Prof. and 
Head of Dept. (1, 1917; 3R, 1920) 

Livingston, Robert B., M.D. Univ. of California, 
School of Medicine, Los Angeles 24. Assoc. 
Prof. of Anatomy and Physiology. (1, 1949) 

Lloyd, David P. C., Ph.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City 21. Member. (1, 1939) 

Locke, Arthur P., Ph.D. Box 114A, Route 3, 
Stoystown, Pa. (6, 1926) 

Lodholz, Edward, M.D. Univ. of Pennsylvania, 
Med. Labs., Philadelphia. Prof. Emeritus of 
Physiology, Grad. School of Medicine. (1R, 1913) 

Loeb, Leo, M.D. Washington Univ. Med. School, 
St. Louis, Mo. Prof. Emeritus of Pathology. (1R, 
1907; 4, 1913) 

Loebel, Robert O., M.D. 205 East 78th St., New 
York City. (1R, 1928) 

Loefer, John B., Ph.D. Office of Naval Research, 
1030 E. Green St., Pasadena 1, Calif. Coordinator 
for Biological Sciences. (1, 1949) 

Loew, Earl R., Ph.D. Boston Univ. School of Medi- 
cine, 80 E. Concord St., Boston 18, Mass. Prof. 
and Head of Dept. of Physiology. (1, 1940; 3, 1946) 

Loewe, Leo, M.D. 177 New York Ave., Brooklyn 
16, N. Y. (3, 1951) 

- Loewe, W. S., M.D. Univ. of Utah School of Medi- 
cine, Dept. of Pharmacology, Salt Lake City 1. 
Research Prof. (3, 1936) 

Loewi, Otto, M.D. 155 E. 93rd St., New York 
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City 28. Research Prof. of Pharmacology, New 
York Univ. College of Medicine. (8H, 1941) 

Logan, Milan A., Ph.D. Univ. of Cincinnati Co!- 
lege of Medicine, Eden and Bethesda, Cincinnati 
19, Ohio. Prof. of Biological Chemistry and Head 
of Dept. (2, 1936) 

Logrippo, Gerald A., M.D. Henry Ford Hospital, 
Dept. of Bacteriology and Virology, 2799 W. 
Grand Blvd., Detroit 2, Mich. Sr. Assoc. in 
Charge. (6, 1953) 

Long, C. N. H., D.Sc., M.D. Yale Univ. Dept. of 
Physiology, 333 Cedar St., New Haven 11, Conn. 
Sterling Prof. of Physiology. (1, 1935; 2, 1927) 

Long, Esmond R., M.D., Ph.D. 7th and Lombard 
Sts., Philadelphia, Pa. Dir., Henry Phipps Inst.; 
Prof. of Pathology, Univ. of Pennsylvania. (4, 
1930) 

Longenecker, Herbert Eugene, Ph.D. Univ. of 
Pittsburgh, Pittsburgh 13, Pa. Dean of Grad. 
School, and Research in Natural Sciences. (2, 
1940; 5, 1945) 

Longwell, Bernard B., Ph.D. The Lovelace Fndn., 
Ridgecrest Dr. and Gibson Ave., Albuquerque, 
N. M. Head, Dept. of Biochemistry. (2, 1946) 

Loofbourrow, G. N., Ph.D. Univ. of Kansas, Dept. 
of Physiology, Lawrence. Asst. Prof. (1, 1950) 

Loomis, Ted A., Ph.D., M.D. Chemical Corps, 
Med. Labs., Physiology Div., Army Chemical 
Center, Md. (3, 1948) 

Loomis, William F., M.D. Calhoun Drive, Green- 
wich, Conn. Dir., Loomis Lab. (2, 1952) 

Looney, Joseph M., M.D. 17 Court St., Boston, 
Mass. Chief of Labs., V. A. Regional Office; 
Research Prof. of Biochemistry, Boston Univ. 
School of Medicine. (2, 1922) 

Loosli, Clayton Garr, M.D., Ph.D. Univ. of Chi- 
cago, Chicago, Ill. Prof. of Preventive Medicine. 
(4, 1940) 

Loosli, J. K., Ph.D. Cornell Univ., Animal Nutri- 
tion Lab., Ithaca, N. Y. Assoc. Prof. of Animal 
Nutrition and Assoc. Animal Nutritionist in 
Exper. Station. (5, 1944) 

Lorber, Stanley H., M.D. Temple Univ. School of 
Medicine, 3400 N. Broad St., Philadelphia 44, 
Pa. Instr. in Medicine; Research Assoc., Samuel 
Fels Research Inst. (1, 1951) 

Lorber, Victor, M.D. Univ. of Minnesota, Schocl 
of Medicine, Dept. of Physiology, Minneapolis 
14. Prof.; Career Investigator, Am. Heart Assr. 
(1, 1944) 

Lorente de Né, Rafael, M.D. Rockefeller Inst. fcr 
Med. Research, 66th St. and York Ave., Nev 
York City. Member. (1, 1937) 

Loring, H. S., Ph.D. Stanford Univ., Dept. cf 
Chemistry, Stanford Univ., Calif. Prof. of Bic- 
chemistry. (2, 1938) 

Lotspeich, William D., M.D. Univ. of Cincinna‘i 

College of Medicine, Dept. of Physiology, Eden 
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and Bethesda Aves., Cincinnati 19, Ohio. Pro- 
fessor. (1, 1948) 

ouis, Lawrence H., D.Sc. Univ. Hospital, Dept. 
of Internal Medicine, Ann Arbor, Mich. Assoc. 
Prof. of Biological Chemistry, Univ. of Michigan. 
(2, 1949) 

Loveless, Mary H., M.D. New York Hospital, 525 
E. 68th St., New York City. Assoc. Prof. of 
Clin. Medicine, Cornell Univ. Med. School; Phy- 
sician to Out-Patients, New York Hospital. (6, 
1941) 

Lowe, Charles Upton, M.D. Univ. of Buffalo 
School of Medicine, Buffalo, N. Y. Assoc. Prof. 
of Pediatrics; Dir. of Reseorch, Children’s Hosp. 
of Buffalo. (4, 1954) 

Lowell, Francis C., M.D. 65 East Newton St., Bos- 
ton, Mass. Assoc. Prof. of Medicine, Boston Univ. 
School of Medicine. (6, 1942) 

Lowenbach, Hans, M.D. Duke Univ. Med. School, 
Dept. of Psychiatry and Physiology, Durham, 
N.C. Assac. Prof. (1, 1946) 

Lowry, Oliver H., M.D., Ph.D. Washington Univ. 
School of Medicine, 4580 Scott Ave., St. Louis 
10, Mo. Prof. and Head of Dept. of Pharmacology. 
(2, 1942; 3, 1950) 

Lu, Frank C., M.D. Dept. of Natl. Health and 
Welfare, Food and Drug Div., Ottawa, Ont., 
Canada. Pharmacologist. (3, 1951) 

Lu, Go, M.D., Ph.D. Schering Corp., Dept. of 
Pharmacology, 86 Orange St., Bloomfield, N. J. 
Research Pharmacologist. (3, 1949) 

Lubinski, Herbert, M.D. Jewish General Hospital, 
3755 St. Catherine Rd., Montreal, Quebec, 
Canada. Bacteriologist and Serologist. (6, 1941) 

Lucas, Colin C., Ph.D. Univ. of Toronto, Banting 
and Best Dept. of Med. Research, Toronto, On- 
tario, Canada. Professor. (2, 1946) 

Lucas, George H. W., Ph.D. Univ. of Toronto, 
Toronto, Ontario, Canada. Prof. of Phar- 
macology. (2, 1925; 3, 1928) 

Luck, James Murray, Ph.D. Stanford Univ., Stan- 
ford Univ., Calif. Prof. of Biochemistry. (2, 1925) 

Luckey, Thomas D., Ph.D. Univ. of Missouri 
School of Medicine, Columbia. Chairman, 
Dept. of Biochemistry. (5, 1953) 

Luckhardt, Arno Benedict, Ph.D., M.D. 5216 S. 
Greenwood Ave., Chicago, Ill. The Dr. Wm. 
Beaumont Distinguished Service Prof. of Physi- 
ology, Univ. of Chicago. (1, 1911) 

Ludewig, Stephan, Ph.D. Univ. of Virginia School 
of Medicine, Charlottesville. Assoc. Prof. of 
Biochemistry. (2, 1941) 

Luduena, Froilan P., Ph.D., M.D. Sterling-Win- 
throp Research Inst., Rensselaer, N. Y. Re- 
search Pharmacologist. (3, 1941) 

Luecke, Richard W., Ph.D. Michigan State Col- 
lege, Dept. of Agricultural Chemistry, East 
Lansing. Prof. (Research). (5, 1950) 

Luft, Ulrich C., M.D. USAF School of Aviation 
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Medicine, Randolph Air Force Base, Tex. Assoc. 
Prof. (1, 1950) 

Lukens, Francis D. W., M.D. Univ. of Pennsyl- 
vania, 811 Maloney Clinic, 36th and Spruce Sts., 
Philadelphia. Prof. of Medicine. (1, 1938) 

Lundberg, Walter O., Ph.D. Hormel Inst., Austin, 
Minn. Director; Prof. of Agricultural Biochem- 
istry, Univ. of Minnesota. (2, 1949) 

Lundgren, Harold P., Ph.D. U.S. Dept. of Agri- 
culture, Western Regional Research Lab., Al- 
bany 6, Calif. Sr. Chemist. (2, 1942) 

Lundy, John Silas, M.D. Mayo Clinic, Rochester, 
Minn. Sr. Consultant.. (3, 1935) 

Lurie, Max B., M.D. Henry Phipps Inst., 7th and 
Lombard Sts., Philadelphia, Pa. Assoc. Prof. of 
Exper. Pathology. (4, 1934; 6, 1930) 

Lushbaugh, Clarence C., M.D., Ph.D. Los Alamos 
Scientific Lab., P. O. Box 1663, Los Alamos, 
N. Mex. Staff Member; Pathologist, Los Alamos 
Hospital. (4, 1950) f 

Lutz, Brenton R., Ph.D. Boston Univ., 675 Com- 
monwealth Ave., Boston, Mass. Prof. of Biology. 
(1, 1925) 

Luyet, Basile J., Sc.D. St. Louis Univ. School of 
Medicine, St. Louis, Mo. Prof. of Biology. (1, 
1936) 

Lyman, Cari M., Ph.D. A and M College of Texas, 
Texas Agricultural Exper. Station, College Sta- 
tion. Prof. and Head of Dept. of Biochemistry 
and Nutrition. (2, 1940; 5, 1952) 

Lyman, Charles Peirson, Ph.D. Harvard Univ., 
Museum of Comparative Zoology, Cambridge. 
Mass. Assoc. Curator of Mammals; Research 
Assoc., Dept. of Anatomy, Harvard Med. School. 
(1, 1951) 

Lyman, John F., Ph.D. Route 2, Westerville, 
Ohio. Emeritus Prof. of Agricultural Biochemis- 
try, Ohio State Univ. (2R, 1920; 5R, 1933) 

Maaske, Clarence A., Ph.D. Univ. of Colorado 
School of Medicine, 4200 E. 9th Ave., Denver. 
Prof. and Head, Dept. of Physiology. (1, 1945) 

Macallum, A. Bruce, M.D., Ph.D. Univ. of 
Western Ontario Med. School, London, Ontario, 
Canada. Research Prof. of Biochemistry. (2R, 
1914) 

MacCardle, Ross C., Ph.D. Natl. Cancer Inst., 
Bethesda, Md. Principal Cytologist. (4, 1948) 

MacCorquodale, D. W., Ph.D. Abbott Labs., North 
Chicago, Ill. Head of Biochemical Research. 
(2, 1934) 

MacFadyen, Douglas A., M.D. Presbyterian Hos- 
pital, 1753 W. Congress St., Chicago 12, IIl. 
Chairman of Dept. of Biochemistry. (2, 1942) 

Macht, David Israel, M.D. Sinai Hospital, Balti- 
more, Md. Consultant Pharmacologist; Research 
Pharmacologist, Sinai Hospital Labs. (1R, 1916; 
3, 1915) 

Macht, Martin B., Ph.D., M.D. Univ. of Cincin- 
nati College of Medicine, Cincinnati, Ohio. 


B & Z LIBRARY 





914 


Asst. Clin. Prof. of Medicine; Instructor in 
Pharmacology. (1, 1948) 

MacIntosh, F. C., Ph.D. McGill Univ., Dept. of 
Physiology, Montreal, Quebec, Canada. Pro- 
fessor and Chairman of Dept. (1, 1950; 3, 1950) 

MacKay, Eaton M., M.D. 120 8S. Lasky Drive, 
Beverly Hills, Calif. (1, 1930) 

MacKay, Ian F. S., Ph.D. Univ. College of the 
West Indies, Jamaica, British West Indies. Prof. 
of Physiology. (1, 1949) 

Mackenzie, Cosmo G., Sc.D. Univ. of Colorado 
School of Medicine, Dept. of Biochemistry, 
4200 E. 9th Ave., Denver 7. Prof. and Head of 
Dept. (1, 1946; 2, 1946; 5, 1942) 

MacKenzie, Julia F., Sc.D. Univ. of Colo. Med. 
School, 4200 E. 9th Ave., Denver. Asst. Prof. 
of Pediatrics. (2, 1952) 

MacLeed, Colin M., M.D. New York Univ. Col- 
lege of Medicine, 477 First Ave., New York City. 
Prof. of Bacteriology. (6, 1937) 

MacLeod, Florence L., Ph.D. Univ. of Tennessee, 
Knoxville. Prof. of Nutrition. (2, 1927; 5, 1933) 
MacLeod, Grace, Ph.D. 106 Morningside Drive, 
New York City 27. Prof. Emeritus of Nutrition, 
Teachers College, Columbia Univ. (2R, 1924; 5R, 

1933) 

MacLeod, John, Ph.D. Cornell Univ. Med. Col- 
lege, 1300 York Ave., New York City. Assoc. 
Prof. of Anatomy. (1, 1942) 

MacLeod, Robert A., Ph.D. Pacific Fisheries 
Exper. Station, 898 Richards St., Vancouver 2, 
B. C., Canada. Sr. Biochemist. (2, 1953) 

MacPherson, Catherine F. C., Ph.D. 236 Brock 
Ave. N., Montreal West, Quebec, Canada. (2, 
1947) 

MacPhillamy, Betty B., Ph.D. 145 Greene Ave., 
Madison, N. J. Bacteriologist. (6, 1944) 

MacVicar, Robert, Ph.D. Oklahoma A & M Col- 
lege, Stillwater. Prof. and Head of Dept. of 
Agricultural Chemistry Research. (2, 1949; 5, 
1954) 

Madden, Sidney C., M.D. Univ. of California 
School of Medicine, Dept. of Pathology, Los 
Angeles 24. Prof. and Chairman of Dept. (4, 
1939) 

Maddock, Stephen, M.D. Boston City Hospital, 
Boston, Mass. Dir. of Surgical Research Lab.; 
Asst. Prof. of Surgery, Tufts Med. School. (4, 
1931) 

Maddock, William O., M.D., Ph.D. Wayne Univ. 
College of Medicine, Dept. of Medicine, 1512 
St. Antoine, Detroit 26, Mich. Asst. Prof. of 
Medicine. (1, 1951) 

Madsen, Louis L., Ph.D. Bureau of Animal In- 
dustry, Agric. Research Center, Beltsville, Md. 
Nutritionist. (5, 1940) 

Magasanik, Boris, Ph.D. Harvard Med. School, 
Dept. of Bacteriology, 25 Shattuck St., Boston 
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15, Mass. Asst. Prof. of Bacteriology and Im- 
munology. (2, 1952) 

Magath, Thomas B., Ph.D., M.D. Mayo Clinic, 
Rochester, Minn. Head of Div. of Clin. Labs.; 
Prof. of Clin. Pathology and Parasitology, Univ. 
of Minnesota; Mayo Foundation. (1, 1928) 

Magee, Donald F., Ph.D. Univ. of Washington, 
Dept. of Pharmacology, Seattle 5. Asst. Prof. 
(1, 1954) 

Magill, Thomas P., M.D. State Univ. of New 
York at New York, College of Medicine, 335 
Henry St., Brooklyn 2. Prof. of Bacteriology. 
(6, 1937) 

Magladery, J. W., M.D., Ph.D., M.R.C.P. Johns 
Hopkins Hospital, Baltimore, Md. Assoc. Prof. of 
Neurology, Johne Hopkins University. (1, 1950) 

Magnuson, Harold J., M.D., M.P.H. Univ. of 
North Carolina, Chapel Hill. Dir. V. D. Exper. 
Lab. (4, 1950) 

Magoun, Horace W., Ph.D. Univ. of California 
Med. School, Los Angeles 24. Prof. and Chair- 
man. (1, 1937) 

Mahler, Henry R., Ph.D. Institute for Enzyme 
Research, 1702 University Ave., Madison, Wis. 
Asst. Prof. of Enzyme Research, Univ. of Wis. 
(2, 1953) 

Main, Rolland J., Ph.D. Eaton Labs., Inc., Eaton 
Ave., Norwich, N. Y. Med. Editor and Consultant 
in Physiology. (1, 1936) 

Maison, George L., M.D. Riker Labs., P. O. 
Box 3157, Terminal Annex, Los Angeles 54, 
Calif. Vice Pres. and Gen. Manager. (1, 1939; 3, 
1948) 

Major, Randolph T., Ph.D. Merck and Co., Inc., 
Rahway, N. J. Pres. and Dir. of Research and 
Development. (2, 1942) 

Maling, Harriet M., Ph.D. Natl. Heart Inst., 
Bethesda, Md. Pharmacologist. (3, 1953) 

Malkiel, Saul. Northwestern Univ. Med. School, 
303 E. Chicago Ave., Chicago 11, Ill. Asst. 
Prof. of Medicine; Dir. of Allergy Research Lab. 
(6, 1948) 

Mallette, M. F., Ph.D. Johns Hopkins Univ 
School of Hygiene and Public Health, 615 N 
Wolfe St., Baltimore 4, Md. Assoc. Prof. of 
Biochemistry. (2, 1954) 

Mallory, G. Kenneth, M.D. Mallory Inst. of Pa- 
thology, Boston City Hospital, Boston, Mass 
Pathologist-in-Chief. (4, 1940) 

Maloney, Arnold H., Ph.D., M.D. Howard Univ 
School of Medicine, Washington, D. C. Prof.. 
Dept. of Pharmacology. (3, 1932) 

Maloney, James V., Jr.. M.D. Johns Hopkin: 
Hospital, Dept. of Surgery, Baltimore, Md 
Asst. Resident Surgeon. (1, 1951) 

Maltaner, Frank, Ph.D. 388 New Scotland Ave. 
Albany, N. Y. (6R, 1920) 

Maluf, Noble S. R., Ph.D. Veterans Administra- 
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tion Hospital, Dept. of Surgery, Holcombe 
Blvd., Houston, Tex. Chief of Urology. (1, 1942) 

Man, Evelyn B., Ph.D. Yale Univ. School of Medi- 
cine, 333 Cedar St., New Haven, Conn. Asst. 
Prof. in Biochemistry Lab., Dept. of Medicine. 
(2, 1936) 

Mandel, HB. George, Ph.D. George Washington 
Univ. School of Medicine, Dept. of Pharmacol- 
ogy, 1335 H St., N. W., Washington 5, D. C. 
Assoc. Prof. of Pharmacology. (2, 1953) 

Mandl, Ines, Ph.D. 166 W. 72nd St., New York 
City 23. Research Assoc., Columbia Univ., Col- 
lege of P. & S. (2, 1952) 

Manery, Jeanne Forest, Ph.D. Univ. of Toronto 
Med. School, Toronto, Ontario, Canada. Asst. 
Prof. of Biochemistry. (1, 1937) 

Mangun, George H., Ph.D. Warner-Chilcott Re- 
search Labs., 113 W. 18th St., New York City 11. 
Dir. of Research. (2, 1947) 

Manire, George Philip, Ph.D. Univ. of North 
Carolina School of Medicine, Dept. of Bacteri- 
ology, Chapel Hill. Assoc. Prof. (6, (3953) 

Mann, Frank C., M.D. Mayo Clinic, Box 256, 
Rochester, Minn. Prof. of Exper. Medicine, 
Mayo Foundation. (1, 1916; 4R, 1924) 

Mann, Frank D., Ph.D., M.D. 102-110 2nd Ave., 
S.W., Rochester, Minn. Med. Consuitant. (1, 
1950; 4, 1950) 

Mann, George V., Sc.D., M.D. Harvard School 
of Public Health, 695 Huntington Ave., Boston 
15, Mass. Asst. Prof. of Nutrition; Asst. in 
Medicine, Peter Bent Brigham Hospital. (5, 1951) 

Mann, Joseph Daniel, M.D. Mayo Foundation, 
102-110 Second Ave., S.W., Rochester, Minn. 
Fellow in Pathology. (4, 1953) 

Manning, G. W., M.D., Ph.D. Victoria Hospital, 
London, Ontario, Canada. Asst. Prof. of Clin. 
Investigation, Dept. of Medicine; Lecturer, Dept. 
of Physiology, Univ. of Western Ontario. (1, 1944) 

Manville, Ira Albert, M.D., Ph.D. 811 N. W. 19th 
Ave. Portland 9, Ore. (1, 1933) 

Manwaring, Wilfred H., M.D. 364 Kingsley Ave., 
Palo Alto, Calif. Prof. Emeritus of Bacteriology 
and Exper. Pathology, Stanford Univ. (4, prior 
to 1920; 6, 1917) 

Marbarger, John P., Ph.D. 394 S. Kenilworth 
Ave., Elmhurst, Ill. Research Dir., Aeromed. 
and Physical Environment Lab.; Assoc. Prof. of 
Physiology. (1, 1949) 

Marcus, Stanley, Ph.D. Univ. of Utah, Dept. of 
Bacteriology, Salt "Lake City. Assoc. Prof. (6, 
1948) 

Maren, Thomas H., M.D. American Cyanamid 
Co., 1987 W. Main St., Stamford, Conn. Sr. 
Pharmacologist. (3, 1950) 

Marine, David, M.D. 18 Baltimore Ave., Reho- 
both, Del. (IR, 1910; 4, 1913) 

Mark, Lester C., M.D. Dept. of Anesthesiology, 
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Columbia Univ. College of Physicians and 
Surgeons, New York City. Assoc. in .Anes- 
thesiology. (3, 1950) 

Markee, Joseph E., Ph.D. Duke Univ. School of 
Medicine, Durham, N. C. Prof. of Anatomy. (1, 
1945) 

Markowitz, J., M.D., Ph.D. Univ. of Toronto 
School of Medicine, Toronto, Ontario, Canada. 
Assoc. Prof. of Physiology. (1, 1929) 

Marmont, George H., Ph.D. 133 N. Mansfield 
Ave., Los Angeles 36, Calif. (1, 1941) 

Marmorston, Jessie. Inst. for Med. Research, 
4751 Fountain Ave., Los Angeles, Calif. Asst. 
Prof. of Medicine, Univ. of Southern California 
Staff, County and Cedars of Lebanon Hospitals. 
(6, 1932) ‘ 

Marrazzi, Amedeo S., M.D. Med. Labs., Army 
Chemical Center, Md. Chief, Clinical Research 
Div. (1, 1949; 3, 1938) 

Marsh, David F., Ph.D. McNeil Labs., 2900 N. 
17th St., Philadelphia 32, Pa. Head, Pharma- 
cology Dept. (3, 1946) 

Marsh, Gordon, Ph.D. State Univ. of Iowa, Iowa 
City. Assoc. Prof. of Zoology. (1, 1944) 

Marsh, M. Elizabeth, Ph.D. Univ. of California 
Med. Center, School of Medicine, Dept. of 
Pathology, San Francisco 22. Jr. Research Pa- 
thologist. (1, 1929; 5, 1933) 

Marshak, Alfred George, Ph.D. Marine Biologi- 
cal Lab., Woods Hole, Mass. (1, 1940) 

Marshall, Eli Kennerly, Jr., Ph.D., M.D. Johns 
Hopkins Med. School, Baltimore, Md. Prof. of 
Pharmacology and Exper. Therapeutics. (1, 1915; 
2, 1913; 3, 1915) 

Marshall, Lawrence M., Ph.D. Howard Univ., 
School of Medicine, Dept. of Biochemistry, 
Washington, D. C. Assoc. Prof. (2, 1952) 

Marshall, Louise Hanson, Ph.D. Natl. Insts. of 
Health, Inst. of Arthritis and Metabolic Dis- 
ease, Bethesda, Md. Physiologist. (1, 1946) 

Marshall, Wade H., Ph.D. Natl. Insts. of Health, 
Bethesda, Md. Neurophysiologist, Natl. Inst. of 
Mental Health. (1, 1937) 

Martin, Arthur W., Jr., Ph.D. Univ. of Washing- 
ton, Johnson Hall, Seattle. Executive Officer, Dept. 
of Zoology. (1, 1944) 

Martin, Donald S., M.D. Communicable Disease 
Center, Bacteriology Section, P. O. Box 185, 
Chamblee, Ga. Chief. (6, 1943) 

Martin, Foster N., Jr., Ph.D., M.D. Tulane Univ. 
Med. School, P.O. Station 20, New Orleans, 
La. Asst. Prof. of Pharmacology. (3, 1947) 

Martin, Gustav J., Sc.D. National Drug Co., Re- 
search Labs., Haines & MacCollum Sts., Phila- 
delphia, Pa. Research Dir. (2, 1951) 

Martin, Samuel P., M.D. Duke Univ. Med. 
School, Durham, N. C. Assoc. Prof. (6, 1954) 

Martin, Stevens J., Ph.D. St. Francis Hospital, 
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Hartford, Conn. Dir., Dept. of Anesthesiology. 
(1, 1933) 

Marx, Walter, Ph.D. Univ. of Southern California 
School of Medicine, Los Angeles 7. Assoc. Prof. 
of Biochemistry. (2, 1949) 

Mason, Edward C., M.D., Ph.D. Univ. of 
Oklahoma School of Medicine, Oklahoma City. 
Prof. of Physiology. (1, 1935) 

Mason, Eleanor Dewey, Ph.D. Women’s Christian 
College, Dept. of Physiology and Nutrition, 
Madras, 6, India. Prof. (1, 1946) 

Mason, Harold L., Ph.D. Mayo Clinic, Rochester, 
Minn. Prof. of Physiological Chemistry, Mayo 
Foundatien, Univ. of Minnesota. (2, 1941) 

Mason, Herman C., Ph.D. 131 N. Harvey Ave., 
Oak Park, Ill. Consulting Bacteriologist and Im- 
munologist, State of Illinois, Dept. of Public 
Welfare. (6, 1948) 

Mason, Howard S., Ph.D. Univ. of Oregon Med. 
School, 3181 8S. W. Sam Jackson Park Rd., Port- 
land 1. Assoc. Prof. (2, 1949) 

Mason, Karl Ernest, Ph.D. Univ. of Rochester 
School of Medicine and Dentistry, Rochester, 
N. Y. Prof. and Chairman, Dept. of Anatomy. 
(5, 1941) 

Masen, Morton F., Ph.D. Parkland Hospital, Oak 
Lawn at Maple, Dallas 4, Tex. Prof. of Patho- 
logical Chemistry, Dept. of Medicine, Southwestern 
Med. College of the Univ. of Texas. (2, 1938) 

Mason, Richard P., M.D. 1921 East-West High- 
way, Silver Spring, Md. (6, 1950) 

Masoro, Edward J., Ph.D. Tufts College Med. 
School, Dept. of Physiology, 136 Harrison Ave., 
Boston, Mass. Asst. Prof. (1, 1954) 

Massengale, Oliver N., Ph.D. Mead Johnson and 
Co., Research Lab., Evansville, Ind. Research 
Biochemist. (2, 1937) 

Masson, Georges M. C., Ph.D. Cleveland Clinic 
Foundation, Research Div., Cleveland, hio. 
Staff Member. (1, 1944) 

Mathews, Albert P., Ph.D. Marine Biological 
Lab., Woods Hole, Mass. Carnegie Prof. 
Emeritus of Biochemistry, Univ. of Cincinnati. 
(1R, 1898; 2R, 1906) 

Mathews, Martin B., Ph.D. Univ. of Chicago, 
Dept. of Pediatrics, 920 E. 59th St., Chicago 
37, Ill. Research Assoc. (2, 1954) 

Mathies, James C., Ph.D. Baxter Labs., Inc., 
Morton Grove, Ill. (2, 1952) 

Mathieson, Don R., M.D. Univ. of Minnesota, 
Mayo Clinic, Rochester. Asst. Prof. and Con- 
sultant in Clin. Pathology. (6, 1952) 

Matson, G. Albin, Ph.D. Minneapolis Memorial 
Blood Bank, Inc., 1914 La Salle Ave., Minne- 
apolis, Minn. Director. (6, 1946) 

Matthews, Samuel A., Ph.D. Williams College, 
Williamstown, Mass. Prof. of Biology. (1, 1948) 

Mattis, Paul A., D.Sc. Smith, Kline & French 
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Labs., Philadelphia 1, Pa. Head of Pharmacolog, 
Section. (3, 1946) 

Mattox, Vernon Ross, Ph.D. Mayo Clinic, Dept. 
of Biochemistry, Rochester, Minn. Research 
Chemist. (2, 1954) 

Mattson, Fred H., Ph.D. Procter and Gamble Co.., 
Research Div., Cincinnati 31, Ohio. Research 
Chemist. (5, 1953) 

Maurer, Frank W., Ph.D. 301 Lake Ave., Newton 
Highlands 61, Mass. (1, 1941) 

Maurer, Fred D., D.V.M., Ph.D. 114 W. 14th 
St., Frederick, Md. (6, 1950) 

Maurer, Pauli H., Ph.D. Univ. of Pittsburgh 
Schoo! of Medicine, Dept. of Pathology, Pitts- 
burgh 13, Pa. Asst. Research Prof. (6, 1953) 

Mautz, Frederick R., M.D. 10515 Carnegie Ave., 
Cleveland 6, Ohio. (1, 1945) 

Maver, Mary E., Ph.D. Natl. Cancer Inst., 
Bethesda 14, Md. Sr. Biochemist. (2, 1947) 

Mavor, James Watt, Ph.D. 8 Gracewood Park, 
Cambridge, Mass. (1R, 1930) 

Maxfield, Mary E., Ph.D. Woman’s Med. College 
of Pennsylvania, Dept. of Pharmacology, Phila- 
delphia. Assoc. Prof. (1, 1947) 

May, Charles D., M.D. State Univ. of Iowa, Col- 
lege of Medicine, Dept. of Pediatrics, Iowa 
City. Prof. and Head of Dept. (5, 1952) 

Mayer, Dennis T., Ph.D. Univ. of Missouri, Dept. 
of Agricultural Chemistry, 211 N. Schweitzer 
Hall, Columbia. Professor. (2, 1950) 

Mayer, Jean, Sc.D., Ph.D. Harvard School of 
Public Health, Dept. of Nutrition, 695 Hunt- 
ington Ave., Boston 15, Mass. Asst. Prof. (5, 
1951) 

Mayer, Manfred M., Ph.D. Johns Hopkins Univ., 
School of Hygiene, 615 N. Wolfe St., Baltimore 
5, Md. Assoc. Prof. of Microbiology. (6, 1946) 

Mayerson, Hymen S., Ph.D. Tulane Univ. School 
of Medicine, Station 20, New Orleans, La. Prof. 
and Head of Dept. of Physiology. (1, 1928) 

Maynard, Elliott Allen, Ph.D. Univ. of Rochester 
School of Medicine and Dentistry, Rochester 
20, N. Y. Asst. Prof. of Pharmacology and Tozxi- 
cology. (3, 1950) 

Maynard, L. A., Ph.D. Cornell Univ., Ithaca, 
N.Y. Prof. of Nutrition and Biochemistry; Dir., 
School of Nutrition. (2R, 1930; 5, 1933) 

Maynert, Everett W., Ph.D. Johns Hopkins 
Med. School, Dept. of Pharmacology, 710 N. 
Washington St., Baltimore 5, Md. Fellow in 
Pharmacology. (8, 1952) 

Mazur, Abraham, Ph.D. City College of New 
York, 139th St. and Convent Ave., New York 
City 31. Asst. Prof. in Dept. of Chemistry. (2, 
1944) 

McCann, William S., M.D. Univ. of Rochester 
School of Medicine, Rochester, N. Y. The 
Charles A. Dewey Prof. of Medicine. (2, 1923; 
5, 1933) 
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McCarrell, Jane D., Ph.D. Hood College, Dept. of 
Biology, Frederick, Md. Prof. and Head of Dept. 
(1, 1942) 

UcCarty, Maclyn, M.D. 66th St. and York Ave., 
New York City 21. Member, Rockefeller Inst. for 
Med. Research. (6, 1947) 

McCawley, Elton Leeman, Ph.D. Univ. of Oregon, 
School of Medicine, Portland. Assoc. Prof. in 
Pharmacology. (3, 1944) 

McCay, Clive M., Ph.D. Cornell Univ., Animal 
Nutrition Lab., Dairy Bldg., Ithaca, N. Y. Prof. 
of Nutrition. (2, 1929; 5, 1933) 

McChesney, Evan William, Ph.D. Sterling-Win- 
throp Research Inst., Rensselaer, N. Y. Mem- 
ber, Biological Div. (1, 1944) 

McClellan, Walter S., M.D. Univ. of North Caro- 
lina Med. School, Chapel Hill. Lecturer in 
Physiology. (1, 1931) 

McClendon, J. F., Ph.D. Route 1, Box 383, Trooper 
Rd., Norristown, Pa. Biochemist, J. Gershon- 
Cohen Fndn. (1R, 1910; 2R, 1914; 5R, 1935) 

McClung, L. S., Ph.D. Indiana Univ., Blooming- 
ton. Prof. and Chairman of Dept. of Bacteriology. 
(6, 1948) 

McCollum, Elmer Verner, Ph.D. Johns Hopkins 
Univ., Baltimore 18, Md. Prof. Emeritus of Bio- 
themistey: (2R, 1910; 5, 1933) 

McCollum, Ernestine Becker, M.A. Senn Hop- 
kins Univ. School of Hygiene, Baltimore 5, Md. 
Asst. Prof. of Biochemistry. (5, 1938) 

McConnell, Kenneth P., Ph.D. U. S. Veterans 
Administration Hospital, Louisville, Ky. Prin- 
cipal Scientist, Radioisotope Unit. (2, 1951) 

McCouch, Grayson Prevost, M.D. Univ. of Penn- 
sylvania School of Medicine, Philadelphia. 
Assoc. Prof. of Physiology. (1, 1925) 

McCouch, Margaret Sumwalt, Ph.D. Rose Tree 
Rd., R.F.D. 1, Media, Pa. (1, 1934) 

McCoy, Richard H., Ph.D. Univ. of Pittsburgh, 
School of Medicine, Pittsburgh 13, Pa. Assoc. 
Prof. of Biochemistry. (2, 1950; 5, 1948) 

McCrea, Forrest D., Ph.D. 1023 Demerius St., 
Durham, N. C. Assoc. Prof. of Physiology and 
Pharmacology, Duke Univ. School of Medicine. 
(1, 1929; 3, 1937) 

McCrudden, Francis H., M.D. 19 Stoneleigh Rd., 
West Newton 65, Mass., (2R, 1906) 

McCulloch, Warren Sturgis, M.D. Massachusetts 
Inst. of Technology, Research Lab. of Elec- 
tronics, Cambridge 39. Staff Member. (1, 1936) 

McCutcheon, F. Harold, Ph.D. Univ. of Pennsyl- 
vania, School of Veterinary Medicine, Phila- 
delphia 4. Prof. of Physiology; Head of Dept. of 
Physiology and Pharmacology. (1, 1951) 

McCutcheon, Morton, M.D. Univ. of Pennsy]l- 
vania Med. School, Philadelphia. Prof. of Pa- 
thology. (4, 1925) 

McDonaid, Francis Guy, Ph.D. Mead Johnson and 
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Co., Research Lab., 2404 W. Pennsylvania St., 
Evansville, Ind. Biochemist. (2, 1936; 5, 1947) 
McDonald, Hugh J., D.Sc. Loyola Univ., Stritch 
School of Medicine, 706 8. Wolcott Ave., Chi- 
cago 12, Ill. Prof.and Chairman, Dept. Biochemis- 

try. (2, 1954) 

McDonald, Roger K., M.D. 10112 Parkwood 
Terrace, Bethesda 14, Md. (1, 1949) 

McEllroy, William Swindler, M.D. Univ. of Pitts- 
burgh School of Medicine, Pittsburgh, Pa. Dean; 
Prof. of Physiological Chemistry. (2, 1919) 

McElroy, L. W. Ph.D. Univ. of Alberta, Dept. of 
Animal Science, Edmonton, Canada. Assoc. 
Prof. of Animal Husbandry. (5, 1944) 

McElroy, William D., Ph.D. Johns Hopkins Univ., 
McCollum-Pratt Inst., 34th and Charles Sts., 
Baltimore 18, Md. Dir. and Prof. of Biology. 
(1, 1945; 2, 1951) 

McFarland, Ross A., Ph.D. Harvard Univ. School 
of Public Health, Boston, Mass. Assoc. Prof. of 
Industrial Hygiene. (1, 1943) 

McFarlane, William Douglas, Ph.D. Canadian 
Breweries, Ltd., Research Div., 307 Fleet St. 
E., Toronto, Ontario, Canada. Dir. of Research. 
(2, 1933) 

McGilvery, Robert W., Ph.D. Univ. of Wisconsin, 
Dept. of Physiological Chemistry, Service Me- 
morial Inst., Madison 6. Assoc. Prof. (2, 1951) 

McGinnis, James, Ph.D. State College of Wash- 
ington, Dept. of Poultry Science, Pullman. 
Prof. of Nutrition. (5, 1952) 

McGinty, Daniel A., Ph.D. Parke, Davis and Co., 
Detroit, Mich. Lab. Dir. (1, 1925) 

McGuigan, Hugh Alister, Ph.D., M.D. 2418 Park 
Pl., Evanston, Ill. Prof. Emeritus of Pharmacol- 
ogy, Univ. of Illinois College of Medicine. (1R, 
1907; 2, 1906; 3R, 1913) 

McHargue, J. S., Ph.D. Univ. of Kentucky, Dept. 
of Chemistry, Kentucky Agricultural Exper. 
Station, Lexington. Member Emeritus. (2R, 
1927) 

McHenry, E. W., Ph.D. Univ. of Toronto, School 
of Hygiene, Toronto, Ontario, Canada. Prof. of 
Public Health Nutrition. (2, 1938; 5, 1935) 

McIntire, Floyd C., Ph.D. Abbot Labs., North 
Chicago, Ill. Research Biochemist. (2, 1952) 

McIntyre, A. R., Ph.D., M.D. Univ. of Nebraska 
College of Medicine, 42nd and Dewey Ave., 
Omaha. Prof. of Physiology and Pharmacology. 
(1, 1933; 3, 1938) 

McKee, Albert P., M.D. State Univ. of Iowa, Col- 
lege of Medicine, Iowa City. Prof. of Bacteriology 
(6, 1948) 

McKee, Clara M. Squibb Inst. for Med. Research, 
New Brunswick, N. J. Assoc. in Microbiology. (6, 
1941) 

McKee, Frank W., M.D. Dept. of Pathology, 
Univ. of California School of Medicine, Los 
Angeles 24. Professor. (4, 1947) 
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McKee, Ralph Wendell, Ph.D. Univ. of Califor- 
nia, Med. Center, Dept. of Physiological Chem- 
istry, Los Angeles 24. Professor. (2, 1946) 

McKennis, Herbert, Jr., Ph.D. Med. College of 
Virginia, Richmond. Assoc. Prof. of. Research 
Pharmacology. (2, 1948) 

McKibbin, John M., Ph.D. State Univ. of New 
York Med. Center at Syracuse Univ., Syracuse, 
N. Y. Assoc. Prof. of Biochemistry. (2, 1948) 

McKinney, Gordon R., Ph.D. West Virginia Univ. 
Med. School, Dept. of Pharmacology, Morgan- 
town. Asst. Prof. (3, 1954) 

McLain, Paul L., M.D. Univ. of Pittsburgh Med. 
School, Pittsburgh, Pa. Prof. of Physiology and 
Pharmacology. (1, 1948; 3, 1940) 

McLaren, A. Douglas, Ph.D. Univ. of California 
College of Agriculture, 120 Hilgard Hall, Berke- 
ley 4. Assoc. Prof. of Soil Chemistry. (2, 1953) 

McLaren, Barbara A., Ph.D. Univ. of Toronto, 
Dept. of Household Science, Toronto, Canada. 
Prof. and Head. (5, 1954) 

McLean, Franklin C., Ph.D., M.D. Univ. of Chi- 
cago, Chicago 37, Ill. Prof. Emeritus of Phys- 
tology. (1, 1914; 2R, 1916; 3R, 1916) 

McLean, I. William, Jr.. M.D. Parke, Davis & 
Co., Virus Research Div., Detroit, Mich. Asst. 
Dir., Microbiological Research. (6, 1946) 

McLean, Richard A., M.A. Smith, Kline & French 
Labs., 1530 Spring Garden St., Philadelphia, 
Pa. Sr. Pharmacologist. (3, 1953) 

McLimans, William F., Ph.D. 2224 Tipperary Rd., 
Kalamazoo, Mich. Head, Dept. of Bacteriology, 
Research Div., The Upjohn Co. (6, 1949) 

McManus, J. F. A., M.D. Univ. of Alabama 
Med. Center, Birmingham. Prof. and Chairman 
of Pathology. (4, 1948) 

McMaster, Philip D., M.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City. Member. (4, 1924; 6, 1951) 

McMeekin, Thomas L., Ph.D. U.S. Dept. of Agri- 
culture, Eastern Regional Research Lab., Phil- 
adelphia, Pa. Head of Protein Div. (2, 1935) 

McNamara, Bernard P., Ph.D. Med. Labs., Army 
Chemical Center, Md. Asst. Chief, Pharmacology 
Br. (3, 1947) 

McNaught, James Bernard, M.D. Univ. of Colo- 
rado School of Medicine, Denver 20. Prof. and 
Head of Dept. of Pathology. (4, 1936) 

McNeil, Crichton, M.D. Holy Cross Hospital, 
Salt Lake City, Utah. Pathologist and Dir. (6, 
1950) 

McPhail, Murchie K., Ph.D. Natl. Defense Board, 
Suffield Exper. Station, Ralston, Alberta, 
Canada. Research Scientist. (8, 1941) 

McQuarrie, Irvine, Ph.D., M.D. Univ. of Minne- 
sota, Minneapolis. Prof. and Head of Dept. of 
Pediatrics. (1, 1949; 4, 1927; 5, 1933) 

McShan, W. H., Ph.D. Univ. of Wisconsin, Zool- 
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ogy Dept., Madison 6. Prof. of Zoochemistry. 
(2, 1947) 

Mead, James F., Ph.D. 16835 Livorno Drive. 
Pacific Palisades, Calif. Chief, Biochemistry 
Div., Atomic Energy Project; Assoc. Clin. Prof. 
of Physiological Chemistry. (2, 1952) 

Mead, Jere, M.D. Harvard School of Public 
Health, Physiology Dept., 55 Shattuck St., 
Boston 15, Mass. Assoc. (1, 1952) 

Medes, Grace, Ph.D. Lankenau Hospital Research 
Inst., Philadelphia, Pa. Sr. Member, Metabolic 
Chemistry. (2R, 1930) 

Medlar, Edgar M., M.D. Biggs Memorial Hos- 
pital, Ithaca, N. Y. Chief Pathologist. (4, 1927) 

Meek, Walter J., Ph.D. Univ. of Wisconsin, Madi- 
son. Prof. of Physiology; Assoc. Dean of .Med. 
School. (1, 1908) 

Mehl, John W., Ph.D. Univ. of Southern Califor- 
nia, 3551 Univ. Ave., Los Angeles. Prof. of Bio- 
chemistry and Nutrition. (2, 1946) 

Mehler, Alan H., Ph.D. Natl. Insts. of Health, 
Bethesda 14, Md. Chemist. (2, 1952) 

Meier, Rolf, M.D. Bundestrasse 21, Basle, Switzer- 
land. Prof. of Pathological Physiology; Dir., 
Biological Research Labs., Ciba Ltd. (3, 1949) 

Meiklejohn, Gordon, M.D. Univ. of Colorado 
Med. Center, 4200 E. 9th Ave., Denver 7. Prof. 
and Head, Depi. of Medicine. (6, 1948) 

Meister, Alton, M.D. Natl. Cancer Inst., Bethesda 
14, Md. Head, Clin. Biochemical Research Sec. 
(2, 1950) 

Meites, Joseph, Ph.D. Michigan State College, 
Dept. of Physiology and Pharmacology, East 
Lansing. Professor. (1, 1949; 5, 1952) , 

Melampy, Robert M., Ph.D. Iowa State College, 
305 Science Bldg., Ames. Prof. of .Physiology. 
(1, 1952) 

Melcher, Leo R., M.D., Ph.D. Univ. of California 
Med. School, San Francisco 22. Surgeon, USPHS 
(6, 1952) 

Melchior, Jacklyn B., Ph.D. Loyola Univ. Med. 
School, 706 S. Wolcott Ave., Chicago 12, Ill. 
Asst. Prof. of Biochemistry. (2, 1953) 

Mellon, Ralph R., M.D., D.P.H. Western Pennsy]l- 
vania Hospital, Inst. of Pathology, Pittsburgh. 
Director. (6R, 1918) 

Mellors, Robert C., Ph.D., M.D. Memorial Ctr. 
for Cancer and Allied Diseases, 444 E. 68th 
St., New York City 21. Assoc., Sloan-Kettering 
Inst.; Asst. Pathologist, Memorial Hosp. (2, 
1951) 

Melnick, Daniel, Ph.D. The Best Foods, Inc., Re- 
search Labs., Bayonne, N. J. Chief Technologist. 
(2, 1940; 5, 1942) 

Melnick, Joseph L., Ph.D. Yale Univ. School of 
Medicine, 333 Cedar St., New Haven 11, Conn. 
Assoc. Prof. of Microbiology. (2, 1946; 6, 1918) 

Melville, Donald B., Ph.D. Cornell Univ. Med. 
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College, 1300 York Ave., New York City 21. 
Assoc. Prof. of Biochemistry. (2, 1947) 

Melville, Kenneth Ivan, M.D. McGill Univ., Mon- 
treal, Quebec, Canada. Prof. and Chairman, 
Dept. of Pharmacology. (3, 1931) 

Mendel, Bruno, M.D. Univ. of Amsterdam, Phar- 
macotherapeutic Lab., Polderweg 20, Amster- 
dam, Holland. Prof. and Head, Dept. of Pharma- 
cology. (2, 1947) 

Mendelson, E. S., B.A. R.F.D. 2, Telford, Pa. 
Physiologist; Head of Med. Sciences Div., Naval 
Air Exper. Station, Philadelphia, Pa. (1, 1949) 

Mendez, Rafael, M.D. Natl. Inst. of Cardiology, 
Calzada de la Piedad 300, Mexico D.F., Mexico. 
Head of Dept. of Pharmacology. (3, 1944) 

Mendlowitz, Milton, M.D. 136 E. 64th St., New 
York City 21. Adjunct Physician in Mt. Sinai 
Hospital of New York. (1, 1949) 

Meneely, George R., M.D. Thayer Veterans Ad- 
min. Hospital, Nashville, Tenn. Asst. Chief of 
Med. Services and Dir. of Lab.; Asst. Prof. of 
Medicine, Vanderbilt Univ. (1, 1951; 4, 1946) 

Meng, H. C., M.D., Ph.D. Vanderbilt Univ. Med. 
School, Dept. of Physiology, Nashville 5. Asst. 
Prof. (1, 1950) 

Menkin, Valy, M.D. Temple Univ. School of Medi- 
cine, Philadelphia, Pa. Assoc. Prof. of Exper. 
Pathology. (1, 1932; 4, 1932; 6, 1931) 

Menten, Maud L., M.D., Ph.D. 38 Marlboro St., 
West, Leamington, Ont., Canada. Retired Prof. 
of Pathology, Univ. of Pittsburgh. (1R, 1915; 
4, 1927) 

Mertz, Edwin T., Ph.D. Purdue Univ., Dept. of 
Biochemistry, Lafayette, Ind. Assoc. Prof. (2, 
1950; 5, 1954) 

Mettier, Stacy R., M.D. Univ. of California Hos- 
pital, San Francisco. Prof. of Medicine. (4, 1932) 

Mettler, Fred A., Ph.D., M.D. Se.D. Columbia 
Univ. College of Physicians and Surgeons, 
Dept. of Neurology, New York City. Prof. of 
Anatomy. (1, 1937) 

Meyer, Arthur E., Ph.D. Fellows Pharmaceutical 
Lab., New York City. Dir. of Research. (1, 1948) 

Meyer, Curtis E., Ph.D. Upjohn Co., Kalamazoo, 
Mich. Sr. Scientist, Nutrition. (2, 1942) 

Meyer, Dallas K., Ph.D. 401i Crestland Rd., 
Columbia, Mo. Assoc. Prof. of Physiology, Univ. 
of Missouri School of Medicine. (1, 1951) 

Meyer, Frieda L., Ph.D. U. S. Dept. of Agricul- 
ture, Bureau of Human Nutrition, Food and 
Nutrition Div., Washington 25, D. C. Nutrition 
Specialist. (5, 1949) 

Meyer, Karl, M.D., Ph.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, 630 W. 168th 
St., New York City 32. Prof. of Biochemistry. 
(2, 1934) 

Meyer, Karl F., M.D., Ph.D. George W. Hooper 
Foundation, Univ. of California Med. Center, 
San Francisco. Director. (4, 1930; 6, 1922) 
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Meyer, Roland K., Ph.D. Univ. of Wisconsin, 
Biology Bldg., Madison 6. Prof. of Zoology. (1, 
1949) 

Mezey, Kalman, M.D., Departmento Cientifico 
del Laboratoria Cup Carrera 13, no. 48-41, 
Bogota, Columbia, South America. (3, 1950) 

Michel, Harry O., Ph.D. Med. Labs., Army Chem- 
ical Center, Md. Asst. Chief, Enzyme Chemistry 
Br. (2, 1949) 

Mickelsen, Olaf, Ph.D. Natl. Insts. of Health, 
Inst. of Arthritis and Metabolic Diseases, Beth- 
esda 14, Md. Asst. Chief, Lab. of Biochemistry 
and Nutrition. (2, 1944) 

Mider, George Burroughs, M.D. Natl. Insts. of 
Health, Natl. Cancer Inst., Bethesda 14, Md. 
Assoc. Dir. in Charge of Research. (4, 1940) 

Mihalyi, Elemer, M.D. Univ. of Pennsylvania 
Hosp., 567 Dulles Bldg., Philadelphia 4. Re- 
search Fellow. (2, 1954) 

Milch, Lawrence J., Ph.D. USAF School of Avia- 
tion Medicine, Dept. of Pharmacology and Bio- 
chemistry, Randolph AFB, Texas. Biophysicist. 
(3, 1954) 

Miles, Walter R., Ph.D. Yale Univ., 333 Cedar St., 
New Haven, Conn. Prof. of Psychology, School of 
Medicine and Inst. of Human Relations. (1, 1919) 

Milhorat, Ade T., M.D. Cornell Univ. Med. Col- 
lege, New York City 21. Asst. Prof. of Medicine 
and Instr. in Pharmacology; Research Fellow, 
Russell Sage Inst. of Pathology. (1, 1934; 3, 
1937; 5, 1935) 

Militzer, Walter E., Ph.D. Univ. of Nebraska, 
Lincoln. Dean, College of Arts & Sci. (2, 1951) 
Miller, Augustus Taylor, Jr., Ph.D., M.D. Univ. 
of North Carolina Med. School, Chapel Hill. 

Prof. of Physiology. (1, 1944) 

Miller, Benjamin F., M.D. Peter Bent Brigham 
Hospital, 721 Huntington Ave., Boston 15, 
Mass. Sr. Assoc. Physician—Medicine. (2, 1938) 

Miller, Carey D., M.S. Univ. of Hawaii, Honolulu. 
Prof. of Foods and Nutrition, Hawaii Agricultural 
Exper. Station. (5, 1942) 

Miller, C. Phillip, M.D. Univ. of Chicago, Chi- 
cago, Ill. Prof. of Medicine. (4, 1925; 6, 1928) 

Miller, Edgar G., Jr., Ph.D. Columbia Univ., 
206 Low Memorial Library, New York City 
27. Prof. of Biochemistry; Dean of Grad. Facul- 
ties. (2, 1930) 

Miller, Elizabeth C., Ph.D. Univ. of Wisconsin, 
McArdle Memorial Lab. for Cancer Research, 
Madison 6. Asst. Prof. of Oncology. (2, 1951) 

Miller, Franklin R., M.D. Jefferson Med. College 
and Hospital, Div. of Hematology, Philadel- 
phia, Pa. Asst. Dir. (4, 1940) 

Miller, Frederick R., M.D. 280 Carlton St., 
Toronto 2, Canada. (1, 1908) 

Miller, Gail L., Ph.D. Q.M. Research and De- 
velopment Center, Natick, Mass. Head, Bio- 
chemistry. (2, 1949) 
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Miller, George A., Ph.D. Massachusetts Institute 
of Technology, Cambridge 39. Assoc. Prof., 
Psychology Sec. (1, 1948) 

Miller, George H., M.D. American College of Sur- 
geons, 40 E. Erie St., Chicago 11, Ill. Dir. of Ed- 
ucational Activities. (3, 1925) 

Miller, James A., Ph.D. Univ. of Wisconsin Med. 
School, McArdle Mem. Lab. for Cancer Re- 
search, Madison 6. Prof. of Oncology. (2, 1949) 

Miller, Leon L., Ph.D., M.D. Univ. of Rochester 
School of Medicine and Dentistry, 260 Critten- 
den Blvd., Rochester 20, N. Y. Assoc. Prof. of 
Radiation Biology and Biochemistry. (2, 1947) 

Miller, Lila, Ph.D. Univ. of Michigan, Ann Arbor. 
Assoc. Prof. of Biological Chemistry. (2, 1946) 

Miller, Lloyd C., Ph.D. U. S. Pharmacopeia, 46 
Park Ave., New York City 16. Dir. of Pharma- 
copeial Revision. (3, 1938) 

Miller, O. Neal, Ph.D. Tulane Univ. School of 
Medicine, New Orleans, La. Asst. Prof. of Bio- 
chemistry and Medicine. (2, 1954) 

Miller, R. C., Ph.D. Pennsylvania State College, 
State College. Prof. of Agricultural and Bio- 
logical Chemistry. (5, 1935) 

Miller, Ruth E., Ph.D. Women’s Med. College of 
Pennsylvania, Philadelphia 29. Prof. of Bac- 
teriology. (6, 1954) 

Miller, Zelma Baker, Ph.D. Children’s Cancer 
Research Foundation, Children’s Med. Center, 
Boston, Mass. Biochemist. (2, 1940) 

Millican, R. Carl, M.D., Ph.D. Natl. Insts. of 
Health, Bethesda 14, Md. Sr. Surgeon, PHS. 
(3, 1951) 

Millman, Nathan, M.Sc., Ph.D. 50 Brookside 
Ave., Apt. 6A, Somerville, N. J. Dir., Div. of 
Physiology and Pharmacology, Ortho Research 
Foundation, Raritan, N. J. (1, 1950) 

Mills, Clarence A., Ph.D., M.D. Cincinnati Gen- 
eral Hospital, Cincinnati 29, Ohio. Prof. of Ex- 
per. Medicine, Univ. of Cincinnati. (1, 1921; 2, 
1921) 

Minard, David, Ph.D., M.D. 5941 Anniston Rd., 
Bethesda, Md. (1, 1950) 

Minot, Ann S., Ph.D. Vanderbilt Univ. Med. 
School, Nashville, Tenn. Assoc. Prof. of Bio- 
chemistry; Dir., Clin. Chemistry Labs. (1, 1923) 

Minz, Bruno, M.D. Laboratoire de Physiologie 
Generale de la Sorbonne, Paris 5°, France. Re- 
search Prof. (3, 1952) 

Mirick, George S., M.D. Johns Hopkins Univ., 
School of Medicine, Baltimore, Md. Assoc. Prof. 
of Medicine. (6, 1950) 

Mirsky, Alfred E., Ph.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City 21. Member. (2, 1941) 

Mirsky, I. Arthur, M.D. Univ. of Pittsburgh 
School of Medicine, Dept. of Clinical Science, 
O’Hara St., Pittsburgh 13, Pa. Prof. and Chair- 
man of Dept. (1, 1936) 
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Mitchell, Harold H., M.D. 9730 Wilshire Blvd. 
Beverly Hills, Calif. Assoc. Scientist, Ram! 
Corp. (6, 1943) 

Mitchell, Harold H., Ph.D. Univ. of Illinois, 125 
Animal Sciences Lab., Urbana. Prof. of Animal 
Nutrition, Animal Science Dept. (2R, 1919; 5, 
1933) 

Mitchell, Helen S., Ph.D. Univ. of Massachusetts, 
Amherst. Dean of School of Home Economics. (5, 
1933) 

Mitchell, Philip H., Ph.D. Woods Hole, Mass. 
(2R, 1909) 

Modell, Walter, M.D. Cornell Univ. Med. College, 
1300 York Ave., New York City, Asst. Prof. in 
Pharmacodynamics. (3, 1944) 

Moe, Gordon Kenneth, Ph.D., M.D. State Univ. 
of New York at Syracuse, School of Medicine, 
Dept. of Physiology, Syracuse. Prof. and Head 
of Dept. (1, 1952; 3, 1944) 

Mohn, James F., M.D. Dept. of Experimental 
Immunology, AMSGS, Walter Reed AMC, 
Washington 12, D. C. Capt. (6, 1946) 

Molitor, Hans, M.D. Merck Inst. for Therapeutic 
Research, Rahway, N. J. Director. (1, 1933; 3, 
1942) 

Molland, Jacob, M.D., Ph.D. Univ. of Oslo, Oslo, 
Norway. Prof. and Head, Dept. of Pharmacology. 
(3, 1948) 

Molnar, George W., Ph.D. Army Med. Research 
Lab., Fort Knox, Ky. Physiologist. (1, 1949) 

Molomut, Norman, Ph.D. Biological Labs., 16 
Clinton St., Brooklyn 2, N. Y. Dir. of Research 
and of Labs. (6, 1942) 

Mommaerts, Wilfried F. H. M., Ph.D. Western 
Reserve Univ. School of Medicine, Cleveland, 
Ohio. Assoc. Prof.; Established Investigator, Am. 
Heart Assn. (2, 1951) 

Monge, Carlos, D.Sc. (Hon.) Inst. of Biology, 
Andina Univ., Lima, Peru. Dir., School of Ad- 
vanced Studies. (1H, 1952) 

Montgomery, Hugh, M.D. Univ. of Pennsylvania 
Hospital, 36th and Spruce Sts., Philadelphia. 
Assoc. Prof. of Medicine. (1, 1950) 

Moon, Henry D., M.D. Univ. of California Med. 
School, Div. of Pathology, San Francisco 22. 
Assoc. Prof. of Pathology; City Pathologist. (4, 
1950) 

Moon, Virgil H., M.Sc., M.D. Univ. of Miami, 
Med. Research Unit., Coral Gables 34, Fla. 
Research Prof. of Pathology. (4, 1934) 

Moore, Arthur R., Ph.D. 133 Third St., Pacific 
Grove, Calif. (1, 1912) 

Moore, Carl Vernon, M.D. Washington Univ. 
School of Medicine, St. Louis, Mo. Prof. of Medi- 
cine. (4, 1938; 5, 1941) 

Moore, Dan H., Ph.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. (1, 1948) 

Moore, Lane A., Ph.D. U.S. Dept. of Agriculture, 
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Div. of Nutrition and Physiology, Bureau of 
Dairy Industry, Beltsville, Md. Head, Section of 
Dairy Cattle Nutrition. (5, 1940) 

Moore, Robert A., M.D., Ph.D. Falk Clinic, 
Univ. of Pittsburgh, Pittsburgh 13, Pa. (4, 1929) 

Moore, Robert M., M.D. Univ. of Texas Med. 
School, Galveston. (1, 1932) 

Moore, Stanford, Ph.D. Rockefeller Inst. for Med. 
Research, York Ave. at 66th St., New York City 
21. Member. (2, 1949) 

Moorhouse, Victor Henry K., M.D. 32 Amanda 
St., Orangeville, Ontario, Canada. Prof. Emeri- 
tus of Physiology, Univ. of Manitoba, Winnipeg. 
(1, 1912) 

Morales, Manuel F., Ph.D. Naval Med. Research 
Inst., Bethesda 14, Md. Head, Physical Biochem- 
istry Div. (1, 1950) 

More, Robert H., M.Sc., M.D. Queen’s Univ., 
Dept. of Pathology, Kingston, Ont., Canada. 
Prof. and Head of Dept. (4, 1949) 

Morehouse, Laurence E., Ph.D. Univ. of Southern 
California, Los Angeles 7. Assoc. Prof. (1, 1947) 

Morehouse, Margaret G., Ph.D. Univ. of South- 
ern California, School of Medicine, Los Angeles 
7. Assoc. Prof. of Biochemistry. (2, 1952) 

Morell, Samuel A., Ph.D. Pabst Labs., Milwau- 
kee, Wisc. Chief, Organic and Fine Chemical 
Lab. (2, 1954) 

Morgan, Agnes Fay, Ph.D. Univ. of California, 
Berkeley 4. Prof. of Home Economics; Bio- 
chemist, Agricultural Exper. Station. (2, 1929; 
5, 1933) 

Morgan, Charles F., Ph.D. Georgetown Univ. 
School of Medicine, Washington, D. C. Prof. and 
Chairman of Dept. of Physiology. (1, 1948; 3, 1947) 

Morgan, Clifford T., Ph.D. Johns Hopkins Univ., 
Psychology Dept., Baltimore 18, Md. Prof. and 
Chairman of Dept. (1, 1943) 

Morgan, Joseph F., Ph.D. Laboratory of Hygiene, 
Dept. of Natl. Health and Welfare, 45 Spencer 
St., Ottawa, Canada. Officer-in-Charge, Tissue 
Culture Sec. (2, 1953) : 

Morgulis, Sergius, Ph.D. Univ. of Nebraska Col- 
lege of Medicine, Omaha 5. Prof and Chairman 
of Dept. of Biochemistry. (1, 1914; 2R, 1916) 

Morin, F. A., M.D., Ph.D. Wayne Univ. College 
of Medicine, Dept. of Anatomy, 1401 Rivard St., 
Detroit 7, Mich. Assoc. Prof. (1, 1954) 

Morison, Robert S., M:D. Rockefeller Founda- 
tion, 49 W. 49th St., New York City 20. Assoc 
Dir. of Medicine and Public Health. (1, 1938) 

Moritz, Alan R., M.D. Western Reserve Univ., 
Cleveland, Ohio. Prof. of Pathology and Dir. of 
the Institute. (4, 1934) 

Morrell, Clarence Allison, Ph.D. Dept. of Natl. 
Health and Welfare, 35 John St., Ottawa, On- 
tario, Canada. Dir., Food and Drug Divisions. 
(3, 1937) 

Morris, Harold P., Ph.D. Natl. Cancer Inst., 
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Bethesda 14, Md. Head, Nutrition and Car- 
cinogenesis Sec., Biochemistry Lab. (2, 1944; 
5, 1943) 

Morris, J. Anthony, M.Sc., Ph.D. Army Med. 
Service Grad. School, Dept. of Virus and 
Rickettsial Diseases, Army Med. Center, Wash- 
ington 12, D. C. Med. Bacteriologist. (6, 1951) 

Morris, Lucien E., M.D. Univ. of Washington 
School of Medicine, Seattle 5. Prof. of Anes- 
thesiology. (8, 1952) 

Morris, Marion C., Ph.D. Natl. Foundation for 
Infantile Paralysis, 120 Broadway, New York 
City. Asst. Dir., Professional Education. (6, 
1936) 

Morrison, Dempsie B., Ph.D. Univ. of Tennessee 
College of Medicine, Memphis. Dir. of Clin. 
Chemistry; Assoc. Prof. of Chemistry. (2, 1936) 

Morrison, Peter R., Ph.D. Univ. of Wisconsin, 
Madison 6. Assoc. Prof. of Zoology and Physi- 
ology. (1, 1952; 2, 1950) 

Morse, Minerva, Ph.D. 5525 Kimbark Ave., Chi- 
cago, Ill. Research Assoc., Dept. of Pediatrics, 
Univ. of Chicago. (2, 1934) 

Mortimer, Bernard, Ph.D., M.D. 25 N. Ottawa 
St., Joliet, Ill. Cook County Hospital, Chicago. 
(1, 1936) 

Morton, John J., M.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
Prof. of Surgery. (4, 1927) 

Moses, Campbell, M.D. Univ. of Pittsburgh 
School of Medicine, Pittsburgh, Pa. Assoc. Re- 
search Prof. of Medicine. (1, 1948) 

Moss, W. Glen, Ph.D. Univ. of Miami Med. 
School, Coral Gables 34, Fla. Assoc. Prof. (I, 
1951) 

Motley, Hurley L., Ph.D., M.D. 1212 Shatto St., 
Los Angeles 17, Calif. Prof. of Medicine and 
Dir., Cardio-Respiratory Lab., Univ. of Southern 
California School of Medicine. (1, 1947) 

Moulder, James W., Ph.D. Univ. of Chicago, 
Dept. of Bacteriology and Parasitology, 5724 
Ellis Ave., Chicago 37, Ill. Assoc. Prof. of 
Biochemistry, Depts. of Biochemistry, Bacteriol- 
ogy ard Parasitology. (2, 1950) 

Moulton, C. Robert, Ph.D. 5602 Dorchester Ave., 
Chicago, Ill. (5, 1933) 

Mountain, Isabel M., Ph.D. Babies Hospital, 
3975 Broadway, New York City 32. (6, 1947) 

Mountcastle, Vernon B., M.D. Johns Hopkins 
Univ. Med. School, Dept. of Physiology, 710 N. 
Washington St., Baltimore 5, Md. Assoc. Prof. of 
Physiology. (1, 1949) 

Moxon, Alvin L., Ph.D. Ohio Agricultural Experi- 
ment Station, Wooster. Prof. and Assoc. Chair- 
man, Animal Science Dept.; Prof. of Biochem- 
istry. (2, 1944) 

Moyer, Arden W., Ph.D. 138 Fremont Ave., 
Park Ridge, N. J. Research Biochemist, Lederle 
Labs., Pearl River, N. Y. (6, 1946) 
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Moyer, Carl A., Ph.D. Washington Univ., School 
of Medicine, Dept. of Surgery, St. Louis 10, 
Mo. (1, 1943) 

Moyer, John Henry, III, M.D. Baylor Univ. 
College of Medicine, 1200 M.D. Anderson Blvd., 
Texas Med. Center, Houston 5. Assoc. Prof. of 
Medicine and Pharmacology. (3, 1951) 

Mudd, Stuart, M.D. Univ. of Pennsylvania, Phila- 
delphia. Prof. of Microbiology. (1, 1921; 4, 1927; 
6, 1927) 

Mudge, Gilbert H., M.D. D.M.S., Columbia 
Univ. College of Physicians and Surgeons, 630 
W. 168th St., New York City 32. Asst. Prof. of 
Medicine. (1, 1951) 

Muehlberger, Clarence W., Ph.D. State Health 
Dept. Labs., Lansing, Mich. State Tozicologist. 
(3, 1928) 

Mueller, Gerald C., M.D., Ph.D. Univ. of Wis- 
consin, McArdle Lab., Madison. Asst. Prof. (2, 
1952) 

Muirhead, E. E., Southwestern Med. College, 
Dept. of Pathology, Dallas, Texas. Prof. and 
Chairman of Dept.; Dir. of Labs., Parkland Hos- 
pital. (1, 1953; 4, 1952) 

Mukerji, B., D.Sc. Central Drug Research Inst., 
Lucknow, India. Director. (3, 1938) 

Mulford, Dwight J., Ph.D. Kansas Univ. Med. 
School, Dept. of Biochemistry, Lawrence. Assoc. 
Prof. (2, 1948) 

Mulinos, M. G., M.D., Ph.D. New York Med. Col- 
lege, Flower and Fifth Ave. Hospitals, Fifth 
Ave. and 105th St., New York City 29. Assoc. 
Prof. of Pharmacology and Physiology. (3, 1931) 

Mull, James W., Ph.D. 1870 Grove Ave., Quincy, 
Ill. Assoc., Quincy Specialties Co. (2, 1937) 

Miiller, Otto H., Dr. rer. nat. State Univ. of New 
York, Med. Center at Syracuse, Dept. of Phys- 
iology, Syracuse 10. Assoc. Prof. (1, 1947) 

Muller, Robert H., M.D. 36 Glen Ridge Pkwy., 
Montclair, N. J. Captain, Med. Corps. (6, 1950) 

Mulligan, Richard M., M.D. Univ. of Colorado 
School of Medicine, 4200 East 9th Ave., Denver. 
Prof. of Pathology. (4, 1947) 

Mullin, F. J., Ph.D. Shimer College, Mount 
Carroll, Ill. President. (1, 1937) 

Mullins, L. J., Ph.D. Purdue Univ., Biophysical 
Lab., Lafayette, Ind. Assoc. Prof. of Bio- 
physics. (1, 1952) 

Munoz, Joaquin, Ph.D. Sharp & Dohme, Inc., 
Div. of Merck, Inc., West Point, Pa. Research 
Assoc. (6, 1951) 

Munsell, Hazel E., Ph.D. 8 N. Main St., Monson, 
Mass. Dir., Food Analysis Lab., Pan American 
Sanitary Bur., Quito, Ecuador. (5, 1933) 

Munson, Paul L., Ph.D. Harvard School of Dental 
Medicine, 188 Longwood Ave., Boston 15, Mass. 
Asst. Prof. of Dental Science. (2, 1950; 3, 1954) 

Muntwyler, Edward, Ph.D. State Univ. Med. 
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Center at New York, 350 Henry St., Brooklyn 2, 
N. Y. Prof. of Biochemistry. (2, 1931) 

Muntz, John A., Ph.D. 3356 Euclid Heights Blvd., 
Cleveland Heights, Ohio. Assoc. Prof. of Bio- 
chemistry, Western Reserve Univ. (2, 1948) 

Murlin, John R., Ph.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
Prof. Emeritus of Physiology and Dir. Emeritus 
of Dept. of Vital Economics. (1R, 1906; 2R, 1908; 
5, 1933) 

Murphy, George E., M.D. Cornell Univ. Med. 
College, New York City. Assoc. Prof. of Pa- 
thology. (4, 1954) 

Murphy, Quillian R., M.D., Ph.D. Univ. of Wis- 
consin Med. School, Dept. of Physiology, Madi- 
son 6. Asst. Prof. (1, 1949) 

Murray, Everitt G. D., M.A. McGill Univ., Mon- 
treal, Quebec, Canada. Prof. and Head of Dept. 
of Bacteriology and Immunology; Bacteriologist- 
in-Chief to the Royal Victoria Children’s Memorial 
and Alexandra Hospitals. (6, 1933) 

Murray, F. Joseph, Ph.D. The Wm. S. Merrell 
Co., Lockland Station, Cincinnati, Ohio. Head, 
Dept. of Microbiology. (6, 1950) 

Musacchia, X. J., Ph.D. St. Louis Univ. Bio- 
logical Labs., 1402 8. Grand Blvd., St. Louis 4, 
Mo. Asst. Prof. (1, 1952) 

Mushett, Charles W., Ph.D. Merck Inst. for Ther- 
apeutic Research, Rahway, N. J. Head of Dept. 
of Pathology. (4, 1948) 

Muus, Jytte, Mag. Scient. Mount Holyoke Col- 
lege, South Hadley, Mass. Prof. of Physiology. 
(2, 1946) 

Myers, Chester N., Ph.D. 34 Cedar Place, Yonkers 
5, N. Y. Chief, Div. Chemotherapy, New York 
Skin and Cancer Hospital; Dir. of Chemical and 
Clin. Research, H. A. Metz Labs., Inc. (2R, 1922) 

Myers, J. D., M.D. Duke Univ. School of Medi- 
cine, Dept. of Medicine, Durham, N.C. Assoc. 
Prof. (1, 1951) 

Myers, William G., Ph.D., M.D. 2724 Wexford 
Rd., Columbus 12, Ohio. Julius Stone Research 
Assoc.; Prof. of Medical Biophysics, Ohio State 
Univ. (1, 1952) 

Myrvik, Quentin N., Ph.D. Univ. of Virginia 
School of Medicine, Charlottesville. Asst. Prov. 
of Microbiology. (6, 1954) 

Nachmansohn, David, M.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, 630 W. 168t) 
St., New York City 32. Assoc. Prof. of Neurology. 
(1, 1940; 2, 1951) 

Nadel, Eli M., Natl. Insts. of Health, Natl. Can- 
cer Inst., Bethesda 14, Md. Research Pathologist ; 
Sr. Surgeon. (4, 1953) 

Nadler, J. Ernest, M.D., Med.D.Sc. 80-16 Lefferts 
Blvd., Kew Gardens 15, N. Y. Attending Con- 
sultant, USV A Hospital, Bronx. (8, 1940) 

Nahum, Louis N., M.D. Yale Med. School, New 
Haven, Conn. Lecturer. (1, 1934) 
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Neijar, Victor A., M.D. Johns Hopkins Hospital, 
Baltimore 5, Md. Assoc. Prof. of Pediatrics. 
(2, 1946) 

5S Nash, Thomas P., Jr., Ph.D. 874 Union Ave., 
Memphis, Tenn. Chief, Div. of Chemistry, Univ. 
cf Tennessee College of Medicine; Dean of School 
of Biological Sciences. (2, 1923) 

Nason, Alvin, Ph.D. Johns Hopkins Univ., Mc- 
Collum-Pratt Inst., Baltimore 18, Md. Asst. 
Prof. (2, 1953) 

Nasset, Edmund S., Ph.D. Univ. of Rochester, 
School of Medicine and Dentistry, 260 Critten- 
den Blvd., Rochester, N. Y. Prof. of Physiology. 
(1, 1932; 5, 1940) 

Nastuk, William L., Ph.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, Dept. of Physi- 
ology, 630 W. 168th St., New York City 32. 
Assoc. Prof. of Physiology. (1, 1949) 

Natelson, Samuel, Ph.D. Rockford Memorial Hos- 
pital, 507 Chestnut St., Rockford, Ill. Chairman, 
Dept. of Biochemistry. (2, 1950) 

Necheles, Heinrich, M.D., Ph.D. Michael Reese 
Hospital, Chicago, Ill. Dir. of Gastrointestinal 
Research. (1, 1929) 

Neff, William D., Ph.D. Univ. of Chicago, Dept. 
of Psychology, Faculty Exchange, Chicago 37, 
Ill. Assoc. Prof. (1, 1950) 

Neilands, John B., Ph.D. Univ. of California, 
Dept. of Biochemistry, Berkeley. Asst. Prof. 
of Biochemistry. (2, 1953) 

Neill, James M., Ph.D. Cornell Univ. Med. Col- 
lege, 1300 York Ave., New York City. Prof. 
of Bacteriology and Immunology. (6, 1930) 

Neilson, Charles Hugh, Ph.D., M.D. Humboldt 
Bldg., St. Louis, Mo. Assoc. Dean and Prof. 
of Medicine, St. Louis Univ. Med. School. (2, 
1906) 

Nelson, Arthur A., M.D., Ph.D. 1714 Corwin Dr., 
Silver Spring, Md. Med. Officer (Pathology), Food 
& Drug Admin., Div. of Pharmacology. (4, 1942) 

Nelson, Carl T., M.D. 630 W. 168th St., New York 
City 32. Prof. of Dermatology, Columbia Univ. 
(6, 1943) 

Nelson, Erwin E., Ph.D., M.D. St. Louis Univ., 
Sehool of Medicine, 1402 S. Grand Blvd., St. 
Louis, Mo. Prof. and Dir. of Pharmacology. 
(3, 1924) 

Nelson, E. M., Ph.D. Food and Drug Admin., 
Dept. of Health, Education and Welfare, 
Washington 25, D. C. Chief, Div. of Nutrition. 
(2, 1927; 5, 1933) 

Nelson, John B., Ph.D. Rockefeller Inst. for Med. 
Research, New York City. Assoc. Member. (4, 
1934) 

Nelson, John M., Ph.D. 39 Claremont Ave., New 
York City 27. Prof. Emeritus of Organic Chemis- 
try, Columbia Univ. (2R, 1923) 

Nelson, Marjorie M., Ph.D. Univ. of California, 
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Inst. of Exper. Biology, Berkeley. Asst. Re- 
search Biochemist. (5, 1950) 

Ne!son, Norton, Ph.D. New York Univ. College of 
Medicine, 477 First Ave., New York City 16. 
Assoc. Prof. of Industrial Medicine. (2, 1946) 

Nelson, P. Mabel, Ph.D. Iowa State College, 
Ames. Prof. of Foods and Nutrition. (5R, 1934) 

Nelson, Tell, M.D. 1415 Kalakaua Ave., Honolulu 
14, T. H. Practicing Physician. (6, 1938) 

Nelson, Victor E., M.S. 423 Niagara St., Eau 
Claire, Wis. (2, 1924) 

Nelson, Walter L., Ph.D. Cornell Univ. Dept. of 
Biochemistry, Ithaca, N. Y. Prof. of Biochemis- 
try. (5, 1951) 

Nelson, Warren O., Ph.D. Univ. of Iowa School of 
Medicine, Iowa City. Prof. of Anatomy. (1, 1937) 

Neter, Erwin, M.D. Children’s Hospital, 219 Bry- 
ant St., Buffalo, N. Y. Dir., Dept. of Bacteri- 
ology. (6, 1937) 

Nettleship, Anderson, M.D. Univ. of Arkansas 
School of Medicine, Little Rock. Prof. and Head 
of Dept. of Pathology. (4, 1942) 

Neuberg, Carl, Ph.D., M.D. Polytechnic Inst. of 
Brooklyn, Dept. of Chemistry, 99 Livingston 
St., Brooklyn 2, N. Y. (2R, 1944) 

Neuman, William F., Ph.D., Univ. of Rochester 
School of Medicine and Dentistry, Rochester 20, 
N. Y. Assoc. Prof. of Pharmacology. (2, 1949; 3, 
1952) 

Neumann, Charles, M.D. 2 Schuyler St., New 
Rochelle, N. Y. Resident Surgeon, New York 
Hospital; Assoc. Prof of Clin. Surgery, New York 
Univ. Post-Grad. Med. School. (1, 1944) 

Neurath, Hans, Ph.D. Univ. of Washington School 
of Medicine, Dept. of Biochemistry, Seattle 5. 
Prof. and Exec. Officer of Dept. (2, 1940; 6, 1944) 

Neuwelt, Frank, M.D. 504 Broadway, Gary, Ind. 
Research Assoc., Dept. of Gastrointestinal Re- 
search, Michael Reese Hospital. (1, 1940) 

Neuwirth, Isaac, Ph.D. 209 E. 23rd St., New York 
City 10. Prof. of Pharmacology, New York Univ. 
College of Dentistry. (2, 1924; 3, 1931) 

Newman, Elliot V., M.D., Vanderbilt Univ. Hos- 
pital, Nashville, Tenn. Prof. of Exper. Medicine. 
(1, 1948) 

Newman, Henry W., M.D. Stanford Med. School, 
Clay and Webster Sts., San Francisco 15, Calif. 
Assoc. Prof. of Medicine. (8, 1949) 

Nice, Leonard B., Ph.D. 5725 S. Harper Ave., 
Chicago 37, Ill. (1, 1921) 

Nichol, Charles A., Ph.D. Yale Univ. School of 
Medicine, Dept: of Pharmacology, 333 Cedar 
St., New Haven, Conn. Asst. Prof. (2, 1954) 

Nicholas, John S., Ph.D. Yale Univ., Osborn Zo- 
ological Lab., New Haven, Conn. Sterling Prof. 
of Biology. (1, 1927) 

Nichols, John, Ph.D. 620 Randolph St., Charles- 
ton, West Va. (1, 1951) 
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Nicholson, Hayden C., M.D. Univ. of Arkansas, 
School of Medicine, Little Rock. Dean. (1, 1932) 

Nickerson. John L., Ph.D. Columbia Univ., 630 
W. 168th St., New York City 32. Prof. of Phys- 
tology. (1, 1945) 

Nickerson, Mark, Ph.D., M.D. Univ. of Mani- 
toba Med. School, Bannatyne and Emily, 
Winnipeg, Manitoba, Canada. Prof. of Pharma- 
cology and Med. Research. (1, 1951; 3, 1947) 

Nicoll, Paul A., Ph.D. Indiana Univ., Blooming- 
ton. Assoc. Prof. of Physiology. (1, 1945) 

Niemann, Carl G., Ph.D. California Inst. of Tech- 
nology, Pasadena 4. Prof. of Organic Chemistry. 
(2, 1940) 

Nims, Leslie F., Ph.D. Brookhaven Natl. Lab., 
Biology Dept., Upton, Long Island, N. Y. 
Sr. Physiologist. (1, 1940) 

Noble, Robert Laing, M.D., Ph.D. Univ. of West- 
ern Ontario, Dept. of Med. Research, London, 
Ontario, Canada. (1, 1941) 

Noell, Werner K., M.D. U.S.A.F. School of Avia- 
tion Medicine, Randolph Field, Tex. Research 
Physiologist. (1, 1950) 

Nord, F. F., D.Sc. Fordham Univ., New York 
City. Prof.of Organic Chemistry and Enzymology. 
(2, 1940) 

Norris, L. C., Ph.D. Cornell Univ., Rice Hall, 
Ithaca, N. Y. Prof. of Nutrition. (2, 1939; 5, 
1934) 

Northrop, J. H., Ph.D., Sc.D. Univ. of California, 
Berkeley 4. Member of Rockefeller Inst. (2, 1938) 

Northup, David W., Ph.D. West Virginia Univ. 
Med. School, Morgantown. Prof. of Physiology. 
(1, 1936) 

Nothman, Martin M., M.D. New England Center 
Hosp., Harrison Ave. and Bennett St., Boston 
11, Mass., Asst. Clin. Prof. of Internal Medicine. 
(3, 1954) 

Novelli, G. David, Ph.D. Western Reserve Univ. 
School of Medicine, Cleveland, Ohio. Assoc. 
Prof. of Microbiology. (2, 1951) 

Novikoff, Alex B., Ph.D. Waldemar Med. Re- 
search Fndn., 16 Sintsink Drive, East, Port 
Washington, N. Y. (2, 1952) 

Novy, F. G., M.D., Sc.D. 721 Forest Ave., Ann 
Arbor, Mich. Dean Emeritus of Med. School and 
Prof. Emeritus of Bacteriology, Univ. of Mich- 
igan. (1R, 1901; 2R, 1906; 4R, prior to 1919; 4H, 
6H) 

Nowinski, W. W., Ph.D. Univ. of Texas School of 
Medicine, Galveston. Assoc. Fi of. of Biochemis- 
try; Dir., Tissue Metabolism Research Lab. (1, 
1948) 

Nungester, Walter James, Ph.D., M.D. Univ. of 
Michigan, Ann. Arbor. Professor and Chairman 
of Immunology Dept. (6, 1949) 

Nyboer, Jan, Sc.D., M.D. Plainfield, N.H. Asst. 
Prof. of Physiological Sciences, Dartmouth Med. 
School. (1, 1951) 
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Nyc, Joseph Frank, Ph.D. 14357 Miranda 3St., 
Van Nuys, Calif. Asst. Prof. of Physiological 
Chemistry, Univ. of California School of Medi. 
cine, Los Angeles. (2, 1952) 

Oberst, Fred W., Ph.D. Med. Labs., Army Chemi- 
cal Center, Md. Chief, Gassing Branch. (2, 1936; 
3, 1949) 

Ochoa, Severo, M.D. New York Univ. College of 
Medicine, 477 First Ave., New York City 16. 
Prof. of Pharmacology. (2, 1942) 

O’Dell, Boyd L., Ph.D. Univ. of Missouri, 105 
Schweitzer Hall, Columbia. Prof. of Agricultural 
Chemistry. (2, 1952; 5, 1953) 

Oester, Y. T., Ph.D. Loyola Univ. Stritch School 
of Medicine, 706 S. Wolcott, Chicago 12, Ill. 
Assoc. Prof.; Acting Chairman. (8, 1954) 

Ogden, Eric. Ohio State Univ. College of Medi- 
cine, Columbus 10. Prof. of Physiology. (1, 1941) 

Oginsky, Evelyn L., Ph.D. Merck Inst. for Thera- 
peutic Research, Rahway, N. J. Research Assoc. 
(2, 1954) 

Ogle, Kenneth N., Ph.D. Mayo Clinic, Rochester, 
Minn. Consultant in Sec. on Biophysical Research 
and Research Consultant in Sec. on Ophthal- 
mology; Prof. of Physiological Optics, Univ. of 
Minn. (1, 1953) 

O’Hare, James P., M.D. 520 Commonwealth Ave., 
Boston, Mass. Physician, Peter Bent Brigham 
Hospital; Emeritus Lecturer in Medicine, Har- 
vard Med. School. (4, 1927) 

Ohler, Edwin Allen, Ph.D. Temple Univ. School 
of Medicine, Dept. of Physiology, 3400 N. Broad 
St., Philadelphia 40, Pa. Assoc. Prof. (1, 1954) 

Ohlson, Margaret A., Ph.D. Michigan State Col- 
lege, Dept. of Foods and Nutrition, East Lan- 
sing. Prof. and Head of Dept. of Foods and Nutri- 
tion. (5, 1945) 

Okey, Ruth, Ph.D. Univ. of California, Dept. of 
Home Economics, Berkeley 4. Prof. of Lipid 
Metabolism; Biochemist, Agric. Exper. Station. 
(2, 1922; 5, 1933) 

Olcott, Harold S., Ph.D. U. S. Dept. of Agricul- 
ture, Western Regional Research Lab., Albany 
6, Calif. Head of Vegetable Processing Div. (2, 
1935) 

Oldham, Helen, Ph.D. U.S. Dept. of Agriculture 
Research Center, Room 301 North Bldg., Belts- 
ville, Md. Nutrition Specialist. (5, 1946) 

Oleson, J. J., Ph.D. American Cyanamid Cc., 
Lederle Labs. Div., Pearl River, N. Y. Heal, 
Dept. of Nutrition and Exper. Biology. (2, 195:') 

Olitsky, Peter K., M.D. Rockefeller Inst. for Mec. 
Research, 66th St. and York Ave., New York 
City. Emeritus Member. (6R, 1917) 

Oliver, Jean Redman, M.D. 7 Essex Rd., Summi', 
N. J. Prof. Emeritus of Pathology, N. Y. Stae 
Univ. Med. College. (1, 1924; 4, 1924) 

Oliver, Wade W., M.D. Rockefeller Foundatio:, 
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New York City. Assoc. Dir. of Div. of Med. 
Sciences. (4, 1925) 

Olasted, J. M. D., Ph.D. Univ. of California, Ber- 
keley. Prof. of Physiology. (1R, 1920) 

Olsen, Norman S., Ph.D. Thayer Veterans Ad- 
min. Hospital, Research Lab., Nashville 5, 
‘enn. Chief, Biochemistry Div. (1, 1948; 2, 1949) 

Olson, Byron J., Ph.D., M.D. National Insts. of 
liealth, Bethesda, Md. Chief, Sec. of Bacteriology 
and Mycology. (6, 1948) 

Olson, Carl, Jr., D.V.M., Ph.D. Univ. of Ne- 
braska, Lincoln. Prof. and Chairman of Dept. of 
Animal Pathology and Hygiene. (4, 1937) 

Olson, Oscar E., Ph.D. 629 13th Ave., Brookings, 
So. Dak. Head, Station Biochemistry, Agricul- 
tural Exper. Sta., So. Dak. State College. (2, 1953) 

Olson, Robert E., Ph.D., M.D. Univ. of Pitts- 
burgh, Grad. School of Public Health, Dept. of 
Biochemistry and Nutrition, Pittsburgh 13, Pa. 
Prof. and Head of Dept. (2, 1951; 5, 1952) 

Olson, Rodney A., Ph.D. Natl. Insts. of Health, 
Bethesda 14, Md. Physiologist. (1, 1953) 

Olson, William H., M.D. Indiana State Prison, 
P. O. Box 41, Michigan City. Physician-in- 
Charge. (1, 1951) 

Opdyke, David F., Ph.D. Merck Inst. for Ther- 
apeutic Research, Dept. of Physiology, Rahway, 
N.J. Head of Dept. (1, 1945) 

Opie, Eugene L., M.D., Sc.D. Rockefeller Inst. 
for Med. Research, 66th St. and York Ave., New 
York City 21. (1R, 1906; 4R, 1913; 6R, 1923) 

Oppenheimer, Enid Tribe, 124 E. 61st. St., New 
York City. Instr. in Physiology, Columbia Univ. 
(1, 1932) 

Oppenheimer, Ernst, M.D. 199 Greenwood Way, 
Mill Valley, Calif. (3, 1944) 

Oppenheimer, Morton Joseph, Ed.M., M.D. 3400 
N. Broad St., Philadelphia, Pa. Prof. of Physi- 
ology, Temple Univ. School of Medicine. (1, 1942) 

Opsahl, Jeanette Clara, Ph.D., M.D. Yale Univ., 
School of Medicine, Dept. of Physiological 
Chemistry, New Haven, Conn. Research Fellow 
(Clin.) (2, 1952) 

Orbeli, L. A. Academy of Sciences of the USSR, 
Moscow, USSR. (1H, 1946) 

Orcutt, James A., Ph.D. Riker Labs., P.O. Box 
3157, Terminal Annex, Los Angeles 54, Calif. 
(3, 1952) 

Orloff, Jack, M.D. Natl. Insts. of Health, Natl. 
Heart Inst., Bethesda, Md. Investigator. (1, 1953) 

Grmsby, Andrew A., Ph.D. Univ. of Texas Med. 
Branch, Dept. of Biochemistry and Nutrition, 
Galveston. Prof. and Chairman of Dept. (2, 1954) 

Crten, Aline Underhill, Ph.D. Wayne Univ. Col- 
lege: of Medicine, Detroit 26, Mich. Research 
Assoc., Dept. of Physiological Chemistry. (5, 
1946) 

Orten, James M., Ph.D. Wayne Univ. College of 
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Medicine, Detroit 26, Mich. Assoc. Prof. of 
Physiological Chemistry. (2, 1936; 5, 1937) 

Orth, O. Sidney, Ph.D., M.D. Univ. of Wisconsin, 
Dept. of Anesthesiology, University Hospitals, 
1300 University Ave., Madison 6. Prof. and 
Chairman of Dept. (1, 1942; 3, 1944) 

Oser, Bernard L., Ph.D. Food Research Labs., 
Inc., 48-14 33rd St., Long Island City 1, N. Y. 
Director. (5, 1945) 

Osler, Abraham G., Ph.D. Johns Hopkins Univ., 
Dept. of Microbiology, 615 N. Wolfe St., Balti- 
more, Md. Asst. Prof. (6, 1949) 

Oster, Robert H., Ph.D. Univ. of Maryland 
School of Dentistry, Baltimore. Prof. of Physi- 
ology. (1, 1938) 

Osterberg, Arnold E., Ph.D. Abbott Labs., Med. 
Dept., N. Chicago, Ill. Clinical Investigator. 
(2, 1933) 

Osterhout, Marian I., Rockefeller Inst. for Med. 
Research, 66th St. and York Ave., New York 
City 21. Assoc., Div. of General Physiology. (1, 
1927) 

Osterhout, W. J. V., Ph.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City 21. Member Emeritus. (1, 1910) 

Otis, Arthur B., Ph.D. Johns Hopkins Hospital, 
Baltimore 5, Md. Assoc. Prof. of Physiology 
and Surgery. (1, 1946) 

Ott, Walther H., Ph.D. Merck Inst. for Therapeu- 
tic Research, Rahway, N. J. Head of Dept. of 
Biological Control and Poultry Nutrition. (5, 
1949) 

Oudin, J., M. D. Institut Pasteur, 28 rue du Dr. 
Roux, Paris 15, France. Head of Labs. (6, 1954) 

Overman, John R., M.D. Rockefeller Inst. for 
Med. Research, 66th St. and York Ave., New 
York City 21. Assistant. (6, 1954) 

Overman, Richard R., Ph.D. Univ. of Tennessee 
College of Medicine, Division of Physiology, 
Memphis. Professor; Dir., Clin. Physiology, 
Inst. of Clin. Investigation. (1, 1946) 

Owen, Charles A., Jr., M.D., Ph.D. Mayo Clinic, 
Univ. of Minnesota, Rochester. Consultant in 
Clinical Pathology. (1, 1953; 4, 1951) 

Owen, Seward E., Ph.D. 418 S. 20th Ave., May- 
wood, Ill. Bacteriologist, Veterans Administra- 
tion Hospital, Hines, Ill. (1, 1938) 

Pace, Donald M.,-Ph.D. Univ. of Nebraska Col- 
lege of Pharmacy, Dept. of Physiology and 
Pharmacology, Lincoln. Assoc. Prof. of Physi- 
ology. (1, 1944) 

Pace, Nello, Ph.D. Univ. of California, Berkeley 
4. Assoc. Prof. of Physiology. (1, 1947) 

Pack, George T., M.D. 139 E. 36th St., New York 
City 16. Prof. of Clinical Surgery, N. Y. Med. 
College; Attending Surgeon, Memorial Hospital. 
(1, 1924) 

Packchanian, Ardzroony, Ph.D. Univ. of Texas 
School of Medicine, Galveston. Prof. of Bacteri- 
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ology and Parasitology; Dir. of Lab. of Micro- 
biology. (6, 1943) 

Page, Edouard, Ph.D. Laval Univ. Med. School. 
Dept. of Biochemistry, Quebec, Canada. Prof. 
and Head, Dept. of Nutrition. (1, 1947) 

Page, Ernest W., M.D. Univ. of California Hos- 
pital, Dept. of Obstetrics and Gynecology, San 
Francisco 22. Assoc. Prof. (1, 1947) 

Page, Irvine H., M.D. Cleveland Clinic Founda- 
tion, 2040 E. 93rd St., Cleveland 6, Ohio. Dir. 
of Research. (1, 1937; 2, 1932) 

Page, Robert G., M.D. Dept. of Medicine, Univ. 
of Chicago, Chicago 37, Ill. Asst. Prof. of Medi- 
cine. (3, 1951) 

Painter, Elizabeth E., Ph.D. 438 N. Longcommon 
Rd., Riverside, Ill. Consultant in Radiobiology, 
Argonne Natl. Lab. (1, 1941) 

Pait, Charles F., M.D. 10975 Wilshire Blvd., Los 
Angeles 24, Calif. Dir., Virus Lab. of Los Angeles 
(6, 1953) 

Palmer, John W., Ph.D. Hyland Labs., 4534 Sun- 
set Blvd., Los Angeles 27, Calif. (6, 1949) 

P’An, S. Y., M.D. Chas. Pfizer and Co., Inc., 
Dept. of Pharmacology, 11 Bartlett St., 
Brooklyn 6, N. Y. In Charge, Dept. of Pharma- 
cology. (3, 1941) 

Pangborn, Mary C., Ph.D. New York State Dept. 
of Health, Div. of Labs. and Research, New 
Scotland Ave., Albany, N. Y. Assoc. Biochemist. 
(2, 1941) 

Papageorge, Evangeline, Ph.D. Emory Univ. 
Dept. of Biochemistry, Emory Univ., Georgia. 
Assoc. Prof. (2, 1950) 

Pappenheimer, A. M., Jr., Ph.D. New York Univ. 
College of Medicine, 477 First Ave., New York 
City 16. Prof. of Microbiology. (2, 1941; 6, 1938) 

Pappenheimer, Alwin M., M.D. 45 Holden St, 
Cambridge, Mass. Prof. Emeritus of Pathology 
Columbia Univ. Research, Dept. Bacteriology 
and Immunology, Harvard Med. School (4, 1922) 

Pappenheimer, John R., Ph.D. Harvard Med. 
School, Boston, Mass. Prof. of Physiology; 
Career Investigator, Am. Heart Assn. (1, 1946) 

Papper, E. M., M.D. Presbyterian Hospital, 622 
W. 168th St., New York City. Dir., Anes- 
thesiology Service; Prof. of Anesthesiology, Col- 
umbia Univ. Coliege of Physicians and Surgeons. 
(3, 1949) 

Pardee, Arthur B., Ph.D. Univ. of California, 
Virus Lab., Berkeley 4. Asst. Prof. (2, 1954) 

Park, Edwards A., M.D. Johns Hopkins Hospital, 
Baltimore, Md. Prof. Emeritus of Pediatrics, 
Johns Hopkins Univ. (4, 1923) 

Park, James T., Ph.D. Walter Reed Army Med. 
Center Grad. School, Washington, D. C. Bio- 
chemist, (2, 1954) 

Parker, George H., Sc.D. Harvard Univ., Museum 
of Comparative Zoology, Cambridge, Mass. 
Prof. Emeritus of Zoology. (IR, 1909) 
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Parker, Robert F., M.D. Western Reserve Univ., 
2109 Adelbert Rd., Cleveland, Ohio. Assoc. 
Prof. of Microbiology and Medicine. (4, 1942; 
6, 1935) ; 

Parkins, William M., Ph.D. Univ. of Pennsylvania 
School of Medicine, Harrison Dept. of Research 
Surgery, Philadelphia 4. Asst. Prof. of Surgical 
Research. (1, 1939) 

Parmer, Leo G., Ph.D., M.D. U.S. Food and Drug 
Admin., 201 Varick St., New York City 14. 
Med. Offcer. (8, 1951) 

Parpart, Arthur K., Ph.D. Princeton Univ., Guyot 
Hall, Princeton, N. J. Prof. of Physiology. (1, 
1937) 

Parr, Leland W., Ph.D. George Washington Univ. 
School of Medicine, 1335 H St. N.W., Washing- 
ton, D. C. Prof. of Bacteriology. (4, 1940) 

Parrack, Horace O., Ph.D. Wright-Patterson Air 
Force Base, Aero-Med. Lab., Dayton, Ohio. 
Chief, Bioacoustics Sec., Biophysics Branch. 
(1, 1948) 

Parrish, D. B., Ph.D. Kansas State College, Dept. 
of Chemistry, Manhattan. Assoc. Prof. (5, 1951) 

Parsons, Helen T., Ph.D. Univ. of Wisconsin, 
Madison. Prof. of Home Economics. (2R, 
1929; 5R, 1933) 

Parsons, Robert J., M.D. Highland Alameda 
County Hospital, 2701 14th Ave., Oakland, 
Calif. Pathologist; Dir. of Labs. (4, 1939) 

Paschkis, Karl E., M.D. Jefferson Med. College, 
1025 Walnut St., Philadelphia 7, Pa. Assoc. 
Prof. of Medicine and Asst. Prof. of Physiology. 
(1, 1942) 

Patrick, Homer, Ph.D. Unv. of Tennessee Col- 
lege of Agriculture, Knoxville. Nutritionist, 
Poultry Dept. (5, 1953) 

Patt, Harvey M., Ph.D. Argonne Natl. Lab., 
P.O. Box. 299, Lemont, Ill. Sr. Physiologist. 
(1, 1948) 

Patterson, John L., Jr., M.D. Dept. of Medicine, 
Med. College of Virginia, Richmond 19. Asst. 
Prof. of Medicine. (1, 1951) 

Patterson, Thos. L., Ph.D., Sc.D. Wayne Univ. 
College of Medicine, 1512 St. Antoine St., De- 
troit 26, Mich. Research Prof. of Physiology; 
Prof. of Oro-Physiology and Dir. of Dental Re- 
search, Univ. of Detroit School of Dentistry. (1, 
1920) 

Patterson, Wilbur I., Ph.D. Food and Drug A1- 
min., Washington 25, D. C. Chief, Organic 
Analytical Methods Branch, Div. of Food. (2, 
1948) 

Patton, H. D., Ph.D., M.D. Univ. of Washington 
School of Medicine, Dept. of Physiology aid 
Biophysics, Seattle 5. Assoc. Prof. (1, 1947) 

Patton, Mary Brown, Ph.D. Ohio State Univ., 
School of Home Economics, Columbus 10. Pro- 
fessor. (5, 1953) 

Paul, John R., M.D. Yale Univ. Med. School, 
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333 Cedar St., New Haven, Conn. Prof. of 
Preventive Medicine. (4, 1927; 6, 1937) 

Paul, Mary F., Ph.D. Eaton Labs., Inc., Norwich, 
N. Y. Chief, Div. of Biology, The Norwich Phar- 
macal Co. and Eaton Labs., Inc. (2, 1953) 

Payne, Richard W., M.D. Univ. of Oklahoma 
School of Medicine, 801 Northeast 13th St., 
Oklahoma City. Asst. Prof. of Pharmacology. 
(3, 1954) 

Pazur, John H., Ph.D. Univ. of Nebraska, Dept. 
of Biochemistry and Nutrition, Lincoln 3. Asst. 
Prof. (2, 1954) 

Pearce, John Musser, M.D. 525 E. 68th St., New 
York City 21. Prof. of Pathology, Cornell Univ. 
Med. College; Attending Pathologist, New York 
Hospital. (4, 1942) 

Pearce, Louise, M.D. Trevenna Farm, Belle Mead, 
N. J. Assoc. Member in Pathology and Bacteri- 
ology, Rockefeller Inst. for Med. Research. (4, 
1925) 

Pearcy, Frank, Ph.D., M.D. 2606 Oak Lawn Ave., 
Dallas, Tex. (1, 1928) 

Pearlman, William H., Ph.D. Jefferson Med. Col- 
lege, 1025 Walnut St., Philadelphia 7, Pa. Assoc. 
Prof., Biochemistry Dept. (2, 1946) 


) Pearse, Herman E., M.D. Univ. of Rochester 


School of Medicine and Dentistry, Rochester, 
N. Y. Prof. of Surgery. (4, 1932) 

Pearson, Harold E., M.D., M.P.H. Los Angeles 
County Hospital, Los Angeles 33. Head Med. 
Microbiologist; Prof. Public Health, Univ. of 
Southern California Med. School. (6, 1948) 

Pearson, Olof H., M.D. Memorial Hospital, 444 
E. 68th St., New York City 21. Assoc. Prof. 
of Medicine, Sloan-Kettering Div., Cornell 
Univ. Med. College. (2, 1953) 

Pearson, P. B., Ph.D. U.S. Atomic Energy Com- 
mission, Div. of Biology and Medicine, Wash- 
ington 25, D. C. Chief of Biology Branch. (2, 
1944; 5, 1940) 

Pease, Marshall C., Jr., M.D. Branchville Rd., 
R.F.D. 4, Ridgefield, Conn. Histerian of Ameri- 
can Acad. of Pediatrics. (6, 1920) 

Peck, Harold M., M.D. Skarp and Dohme, Inc., 
West Point, Pa. Dir. of Research in Pathology. 
(3, 1953) 

Pecora, Louis J., Ph.D. 1014 Broadway, Cincin- 
nati 2, Ohio. Chief, Pulmonary Lab., PHS, 
Div. of Occupational Health. (1, 1952) 

Peiss, Clarence N., Ph.D. Dept. of Physiology, 
Loyola Univ. School of Medicine, 706 S. Wol- 
cott, Chicago, Ill. Asst. Prof. (1, 1952) 

Pelikan, Edward W., M.D. Univ. of Illinois, 
College of Medicine, 1853 W. Polk St., Chicago 
12. Asst. Prof. of Pharmacology. (3, 1952) 

?enfield, Wilder G., M.D., D.Sc. McGill Univ., 
Montreal, Quebec, Canada. Prof. of Neurology 
and Neurosurgery. (1, 1932) 

Penneys, Raymond, M.D. Univ. of Pennsylvania 
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Hospital, Peripheral Vascular Sec., Philadelphia 
4. Instr. in Medicine, Univ. of Pennsylvania 
School of Medicine. (1, 1951) 

Penrod, Kenneth E., Ph.D. Duke Univ. School of 
Medicine, Durham, N.C. Assoc. Prof. of Physi- 
ology. (1, 1946) 

Peoples, S. Anderson, M.D. Univ. of California, 
School of Veterinary Medicine, Dept. of Phar- 
macology, Davis. Prof. of Pharmacology and 
Toxicology. (3, 1937) 

Perkins, John F., Jr., M.D. 5621 S. Kenwood 
Ave., Chicago 37, Ill. Assoc. Prof. of Physiology, 
Univ. of Chicago. (1, 1950) 

Perkinson, Jesse Dean, Jr., Ph.D. Univ. of Ten- 
nessee, Dept. of Biochemistry, 875 Monroe Ave., 
Memphis 3. Assoc. Prof. (2, 1954) 

Perlman, Ely, M.D. 118 Crescent Lane, Roslyn 
Heights, L. I., N. Y. Research Asst., Mt. Sinai 
Hospital. (6, 1944) 

Perlmann, Gertrude Erika, Ph.D. Rockefeller 
Inst. for Med. Research, 66th St. and York 
Ave., New York Citv 21. Assoc. (2, 1951) 

Permar, Howard H., M.D. Pathologic Labs., 
Mercy Hospital, Pittsburgh, Pa. Dir. of Labs. 
(4, 1925) 

Petermann, Mary L., Ph.D. 444 E. 68th St., New 
York City.21. Assoc. Prof. of Biochemistry, 
Sloan-Kettering Div., Cornell Univ. Med. Col- 
lege. (2, 1947) 

Peters, John P., M.D. 789 Howard Ave., New 
Haven 11, Conn. Prof. of Medicine, Yale Univ. 
Med. School. (2R, 1922) 

Peters, Lawrence, Ph.D., M.D. Tulane Univ. 
Med. School, Dept. of Pharmacology, New 
Orleans 12, La. Prof. and Head of Dept. (3, 1946) 

Petersen, William E., Ph.D. Univ. of Minnesota 
Div. of Dairy Husbandry, St. Paul 1. Professor. 
(1, 1947) 

Peterson, ‘Elbert A., Ph.D. Natl. Cancer Inst., 
NIH, Bethesda 14, Md. Chemist. (2, 1954) 

Peterson, Lysle H., M.D. Univ. of Pennsylvania 
Med. School, Dept. of Physiology, Philadelphia 
4. Asst. Prof. of Physiology and Physiological 
Surgery. (1, 1950) 

Peterson, William H., Ph.D. Univ. of Wisconsin, 
Biochemistry Bldg., Madison. Prof. of Biochem- 
istry. (2R, 1919; 5R, 1936) 

Pett, L. B., M.D., Ph.D. Dept. of Natl. Health and 
Welfare, Ottawa, Ontario, Canada. Dir. of Nu- 
trition. ( 5R, 1945) 

Pfaffmann, Carl, Ph.D. Brown Univ., Providence 
12, R. I. Prof. of Psychology. (1, 1953) 

Pfeiffer, Carl C., Ph.D., M.D. Dept. of Pharma- 
cology, Emory Univ. School of Medicine, Emory 
University, Ga. Prof. and Head of Dept. (3, 1938) 

Pfiffner, Joseph J., Ph.D. Parke, Davis & Co., 
Research Labs., Detroit 32, Mich. Research 
Chemist. (1, 1931; 2, 1931; 5, 1946) 

Phatak, Nilkanth M., Ph.D. Univ. of Oregon, 
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School of Dentistry, Portland. Assoc. Prof. 
and Head of Dept. of Pharmacology. (3, 1941) 

Philips, Frederick S., Ph.D. Sloan-Kettering Inst. 
for Cancer Research, 444 E. 68th Street, New 
York City 21. Assoc. Member. (3, 1947) 

Phillips, Paul H., Ph.D. Univ. of Wisconsin, Mad- 
ison. Prof. of Biochemistry. (2, 1940; 5, 1938) 

Phillips, Robert Allan, M.D. Dept. of Navy, 
Bureau of Medicine and Surgery, Washington 
25, D. C. Head, General Medicine and Surgery 
Branch, Research Div. (1, 1938) 

Pick, Ernst Peter, M.D. 19 E. 98th St., New York 
City. (3, 1940) 

Pick, Ruth, M.D. Michael Reese Hosp., Med. Re- 
search Inst., Chicago 16, Ill. Research Assoc., 
Cardiovascular Dept. (1, 1954) 

Piel, Carolyn Forman, M.D. 2150 Hyde St., Apt. 4, 
San Francisco 9, Calif. (4, 1950) 

Pierce, Harold B., Ph.D. Univ. of Vermont Col- 
lege of Medicine, Burlington. Prof. and Chair- 
man of Dept. of Biochemistry. (2, 1929; 5, 1933) 

Pierce, Harold Fisher, Ph.D., M.D. 583 Park Rd.., 
West Hartford 7, Conn. Med. Dir., State Wel- 
fare Dept., Hartford. (1, 1928) 

Pierce, Ira H., Ph.D. State Univ. of Iowa, College 
of Medicine, Iowa City. Assoc. Prof. of Phar- 
macology. (8R, 1933) 

Pierce, John G., Ph.D. Univ. of California Med. 
Center, Dept. of Physiological Chemistry, Los 
Angeles 24. Asst. Prof. (2, 1954) 

Pigman, William W., Ph.D. Univ. of Alabama, 
Med.-Dent. Schools, Biochemistry Dept., Birm- 
ingham. Assoc. Prof. (2, 1950) 

Pillemer, Louis, Ph.D. Western Reserve Univ., 
Inst. of Pathology, 2085 Adelbert Rd., Cleve- 
land, Ohio. Prof. of Biochemistry. (2, 1950; 6, 
1942) 

Pincus, Gregory, Sc.D. Worcester Foundation for 
Exper. Biology, 222 Maple Ave., Shrewsbury, 
Mass. Dir. of Labs. (1, 1935) 

Pincus, I. J., D.Sc. Jefferson Med. College, 
Philadelphia, Pa. Assoc. Prof. of Physiology. 
(1, 1948) 

Pinkerton, Henry, M.D. St. Louis Univ. School of 
Medicine, St. Louis, Mo. Dir., Dept. of Pathol- 
ogy. (4, 1931) 

Pinkston, James O., Ph.D. State Univ. Med. 
Center at New York City, College of Med- 
icine, Brooklyn. Asst. Dean and Lecturer in 
Physiology. (1, 1936; 3, 1939) 

Pinson, Ernest A., Ph.D. 1323 Bryn Mawr Ave. 
N.E., Albuquerque, N. Mex. (1, 1943) 

Pirani, Conrad L., M.D. Univ. of Illinois, Col- 
lege of Medicine, Dept. of Pathology, 1853 W. 
Polk St., Chicago 12. Assoc. Prof. (4, 1951) 

Pittinger, Charles B., M.D. State Univ. of Iowa, 
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Iowa City. Asst. Prof. of Pharmacology aid 
Anesthesiology. (8, 1954) 

Pittman, Martha S., Ph.D. 1909 Poyntz, Man- 
hattan, Kan. (5, 1933) 

Pitts, Grover C., Ph.D. Univ. of Virginia, Physi- 
ological Lab., Charlottesville. Asst. Prof. (1, 
1951) 

Pitts, Robert F., Ph.D., M.D. Cornell Univ. Med. 
College, 1300 York Ave., New York City. Prof. 
and Head of Dept. of Physiology and Biophysics. 
(1, 1934) 

Platner, Wesley S., Ph.D. Univ. cof Missouri 
School of Medicine, 107 McAlester Hall, Colum- 
bia. Assoc. Prof. of Physiology. (1, 1951) 

Plaut, Gerhard W. E., Ph.D. Univ. of Wisconsin, 
Inst. for Enzyme Research, Madison 6. Asst. 
Prof. (2, 1952) 

Plummer, Albert J., M.D., Ph.D. Ciba Pharma- 
ceutical Products, Inc., Summit, N. J. Dir., 
Pharmacological Research. (3, 1950) 

Pollack, Abou D., Camp Detrick, Frederick, Md. 
(4, 1953) 

Pollack, Herbert, Ph.D., M.D. 70 E. 77th St., 
New York City 21. Assoc. Physician and Chief 
of Metabolism Clinics, Mt. Sinai Hospital. (1, 
1933; 5, 1935) 

Pollard, Morris, Ph.D. Univ. of Texas Med. 
Branch, Galveston. Prof. of Preventive Medicine; 
Dir., Virus Research Lab. (4, 1954) 

Pomerat, Charles Marc, Ph.D. Univ. of Texas 
Med. School, Galveston. Prof. of Cytology. (1, 
1944) 

Pommerenke, W. T., Ph.D., M.D. Univ. of Roch- 
ester School of Medicine and Dentistry, Roches- 
ter 20, N.Y. Assoc. Prof. of Obstetrics and Gyne- 
cology. (1, 1947) 

Pond, Samuel E., Ph.D. Hillyer College, Div. of 
Science, Hartford, Conn. Consultant (Coordi- 
nator); Consulting Engineer, P. and W. A. 
Div., United Aircraft Corp. (1, 1924) 

Ponder, Eric, M.D., Sc.D. Nassau Hospital, Mine- 
ola, Long Island, N. Y. Dir., Research Labs. 
(1, 1931) 

Pope, Alfred, M.D. McLean Hospital, Waverley 
79, Mass. Assoc. in Neuropathology, McLean 
Hospital; Asst. Prof. of Neuropathology, Harvard 
Med. School. (2, 1953) 

Poppen, John R., M.D. 9000 Amestoy Ave., 
Northridge, Calif. Capt. (MC) USN Retire; 
Consultant, Douglas Aircraft Co. (1, 1948) 

Popper, Hans, Ph.D., M.D. 629 S. Wood Si., 
Chicago 12, Ill. Dir. of Dept. of Pathology ad 
Scientific Dir. of Hektoen Inst. for Med. R.- 
search, Cook Co. Hosp. (4, 1942) 

Porter, Curt C., Ph.D. Merck Inst. for Therape:- 
tic Research, Rahway, N. J. Research Asso:. 

(2, 1954) 
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Pcrter, Eugene L., Ph.D. Univ. of Texas Med. 
Branch, Galveston. Prof. of Physiology. (1, 1913) 

Pcrter, J. R., Ph.D. State Univ. of Iowa, College 
of Medicine, Iowa City. Prof. of Bacteriology, 
Chairman of Dept. (6, 1950) 

Porter, John W., Ph D. Enzyme Inst., Univ. of 
Wisconsin, Madison. (2, 1953) 

Perter, Thelma, Ph.D. Univ. of Chicago, Chicago, 
(ll. Prof. and Chairman of Dept. of Home Eco- 
nomics. (5, 1944) 

Post, Robert Lickely, M.D. 6310 Vanderbilt Med. 
School, Nashville 4, Tenn. Asst. Prof. of Physi- 
ology. (1, 1950) 

Posternak, Jean M., M.D. Univ. of Geneva Med. 
School, Geneva, Switzerland. Prof. of Physiol- 
ogy. (1, 1951) 

Poth, Edgar J., M.D., Ph.D. Univ. of Texas Med. 
School, Galveston. Prof. of Surgery. (1, 1946) 
Potter, Van R., Ph.D. Univ. of Wisconsin Med. 
School, McArdle Memorial Lab., Madison. Prof. 

of Oncology. (2, 1941) 

Powell, Horace M., Sc.D. 5565 Washington Blvd., 
Indianapolis, Ind. Research Advisor, Eli Lilly 
& Co. (6, 1934) 

Power, Marschelle H., Ph.D. Mayo Clinic, Roch- 
ester, Minn. Prof. of Physiological Chemistry, 
Mayo Foundation, Univ. of Minnesota. (2, 1932) 

Pratt, Frederick H., M.D. Harvard Apparatus 
Co., Ine. Dover, Mass. Vice Pres.; Prof. Emeri- 
tus of Physiology, Boston Univ. Med. School. 
(1R, 1919) 5 

Pratt, Joseph H., M.D., Sc.D. New England Med. 
Center, 25 Bennet St., Boston, Mass. Physician- 
in-Chief, Joseph H. Pratt Diagnostic Hospital; 
Prof. Emeritus of Medicine, Tufts Med. School. 
(1, 1910; 3, 1910; 4, 1927) 

Preisler, Paul W., Ph.D., Washington Univ. School 
of Medicine, 660 S. Kingshighway Blvd., St. 
Louis 10, Mo. Research Assoc., Biochemistry. 
(2, 1931) 

Pressman, David, Ph.D. Roswell Park Memorial 
Inst., 663 N. Oak St., Buffalo 3, N. Y. Dir., 
Research in Biochemistry. (6, 1949) 

Pribram, Karl H., M.D. Inst. of Living, Burlin- 
game Research Lab., Hartford, Conn. Research 
Assoc.; Dir. of Lab. of Neurophysiology; Re- 
search Asst., Yale Univ., Depts. of Physiology 
and Psychology. (1, 1951) 

Price, Henry L., M.D. Univ. of Pennsylvania, 
Dept. of Anesthesiology, Philadelphia 4. Asst. 
Prof. (3, 1954) , 

Price, Vincent E., M.D. 4615 Edgefield Rd., 
Bethesda 14, Md. Head, Enzymes and Metabo- 
lism Sec., Lab. of Biochemistry, Natl. Cancer 
Inst. (2, 1953) 

Prinzmetal, Myron, M.D. 436 N. Roxbury Dr., 
Beverly Hills, Calif. Sr. Attending Physician 
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and Dir. of Cardiac Research Program, Cedars of 
Lebanon Hospital, Los Angeles; Assoc. Clin. 
Prof. of Medicine, UCLA. (3, 1941) 

Prosser, C. Ladd, Ph.D. Univ. of Illinois, Natural 
History Bldg., Urbana. (1, 1935) 

Puestow, Charles B., M.D., Ph.D. 25 E. Washing- 
ton St., Chicago 2, Ill. Asst. Prof. of Surgery, 
Univ. of Ill. College of Medicine. (1, 1934) 

Pugsley, L. I., Ph.D. Dept. of Natl. Health and 
Welfare, Food and Drug Lab., Ottawa, Ontario, 
Canada. Chief of Lab. Service. (2, 1937) 

Putnam, Frank W., Ph.D. Univ. of Chicago, Dept. 
of Biochemistry, 947 E. 58th St., Chicago 37, 
Ill. Assoc. Prof. (2, 1947) 

Quackenbush, Forrest W., Ph.D. R-2, Brookston, 
Ind. Prof. and Head of Dept. of Biochemistry, 
Purdue Univ. (2, 1946) 

Quaife, Mary L., Ph.D. Wettsteinallee 147, 
Basel, Switzerland, % Dr. H. R. Bolliger. 
Sr. Research Chemist. (2, 1948; 5, 1951) 

Quastel, J. H., D.Sc., Ph.D. Research Inst., 
Montreal General Hosp., 3619 University St. 


Montreal, Quebec, Canada. Dir., Research 
Inst.; Prof. of Biochemistry, McGill Univ. 
(2, 1948) 


Queen, Frank B., M.D. Univ. of Oregon School of 
Medicine, 3181 S.W. Sam Jackson Park Rd., Port- 
land. Prof. of Pathology. (4, 1941) 

Quick, Armand J., M.D., Ph.D. Marquette Med. 
School, 561 N. 15th St., Milwaukee 3, Wis. 
Prof.and Dir. of Dept. of Biochemistry. (2, 1932; 
3, 1937) 

Quigley, J. P., Ph.D. Univ. of Tennessee, Memphis 
3. Prof. and Chief of Div. of Physiology. (1, 1929; 
3, 1945) 

Quilligan, J. J., Jr., M.D. 1200 N. State St., Los 
Angeles 33, Calif. (6, 1950) 

Quimby, Freeman Henry, Ph.D. Office of Naval 
Research, Code 441, Navy Dept., Washington 
25, D. C. Head, Physiology Branch. (1, 1950) 

Quinn, Edmond John, Ph.D. 106 N. Lee Ave., 
Rockville Center, Long Island, N. Y. (2R, 1927; 
5R, 1933). 

Raab, Wilhelm, M.D. Univ. of Vermont College 
of Medicine, Div. of Exper. Medicine, Burling- 
ton. Professor. (1, 1949) 

Rabinowitz, Jesse C., Ph.D. Natl. Inst. of Arthri- 
tis and Metabolic Diseases, NIH, Bethesda 14, 
Md. Biochemist, (2, 1954) 

Rachele, Julian R., Ph.D. Cornell Univ. Med. 
College, 1300 York Ave., New York City 21. 
Assoc. Prof. of Biochemistry. (2, 1948) 

Rackemann, Francis M., M.D. 263 Beacon St., 
Boston, Mass. Physician, Massachusetts General 
Hospital (6, 1923) 

Racker, Efraim, M.D. Yale Univ., School of 
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Medicine, 333 Cedar St., New Haven, Conn. 
Assoc. Prof. of Biochemistry. (2, 1948) 

Radomski, Jack L., Ph.D. School of Medicine, 
Univ. of Miami, Coral Gables 34, Fla. Asst. 
Prof. of Pharmacology. (3, 1953) 

Raffel, Sidney, Sc.D., M.D. Stanford Univ., Dept. 
of Bacteriology and Exper. Pathology, Stanford, 
Calif. Exec. Head. (6, 1938) 

Ragan, Charles, M.D. Columbia Univ., College of 
Physicians and Surgeons, New York City 32. 
Assoc. Prof. of Medicine. (1, 1952) 

Rahn, Hermann, Ph.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester, N. Y. 
Assoc. Prof. of Physiology. (1, 1944) 

Rake, Geoffrey W., M.B. E. R. Squibb & Sons, 
745 Fifth Ave., New York City 22. Coordinator 
of Scientific Affairs. (6, 1939) 

Rakestraw, Norris W., Ph.D. Univ. of California, 
Scripps Inst. of Oceanography, La Jolla. Prof. 
of Chemistry. (2, 1925) 

Rakieten, Nathan, Ph.D. South Shore Analytical 
and Research Lab., Box 47, Islip, L. I., N. Y. 
Pharmacologist. (1, 1941) 

Ralli, Elaine P., M.D. 477 First Ave., New York 
City. Assoc. Prof. of Medicine, New York Univ. 
College of Medicine. (1, 1934; 5, 1933) 

Ralston, H. J., Ph.D. College of Physicians and 
Surgeons, 344 14th St., San Francisco 3, Calif. 
Assoc. Prof. of Physiology. (1, 1947) 

Ramey, Estelle R., Ph.D. Univ. of Chicago, Dept. 
of Physiology, Chicago, Ill. Asst. Prof. (1, 1954) 

Rammelkamp, Charles H., Jr., M.D. Western Re- 
serve Univ., Dept. of Preventive Medicine, 
Cleveland 6, Ohio. Prof. of Medicine; Assoc. 
Prof. of Preventive Medicine. (6, 1943) 

Ramsey, Robert Weberg, Ph.D. Med. College of 
Virginia, Richmond. Prof. of Physiology. (1, 
1939) 

Randall, Charles C., M.D. Vanderbilt Univ. School 
of Medicine, Dept. of Pathology, Nashville 5; 
Tenn. Assoc. Prof. of Bacteriology and Dir., 
Div. of Bacteriology. (4, 1952) 

Randall, Lowell O., Ph.D. Hoffmann-LaRoche, 
Inc., Nutley 10, N. J. Sr. Pharmacologist. (2, 
1939; 3, 1950) 

Randall, Walter C., Ph.D. Dept. of Physiology, 
Loyola Univ., Stritch School of Medicine, 
Chicago 12, Ill. (1, 1948) 

Randall, William A., Ph.D. Food and Drug Ad- 
min., Washington 25, D. C. Chief, Research 
Branch, Div. of Antibiotics. (6, 1946) 

Rane, Leo, Ph.D. 571 Hammond St., Chestnut 
Hill 67, Mass. (6, 1942) 

Rantz, Lowell A., M.D. Stanford Univ. School of 
Medicine, San Francisco 15, Calif. Assoc. Prof. 
of Medicine. (3, 1946) 

Rapoport, S., M.D., Ph.D. Humboldt Univ., 

Physiologisch-chemisches Inst., Berlin N. 4, 

Germany. Director. (2, 1941) 
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Rapport, David, M.D. 136 Harrison Ave., Boston, 
Mass. Prof. of Physiology, Tufts College Med. 
School. (1, 1922) 

Rapport, Maurice M., Ph.D. Sloan-Kettering Inst, 
for Cancer Research, N. Y. State Dept. of 
Health, 444 E. 68th St., New York City 21. 
Assoc. Research Scientist. (2, 1950) 

Rashkind, William J., M.D. Univ. of Pennsyl- 
vania School of Medicine, Philadelphia 4. Asst. 
Pref. of Physiology. (1, 1952) 

Raska, Sigwin, Ph.D. Stritch School of Medicine, 
Loyola Univ., 706 S. Wolcott Ave., Chicago 12, 
Ill. (1, 1947) 

Rasmussen, A. F., Jr. Ph.D., M.D. Univ. of 
California at Los Angeles, Med. School, Los 
Angeles 24. Prof. of Infectious Diseases (Vir- 
ology). (6, 1949) 

Rasmussen, A. T., Ph.D. 4636 Indianola Way, 
La Cafiada, Calif. Prof. Emeritus of Anatomy, 
Univ. of Minnesota. (1, 1919) 

Ratcliffe, Herbert L., D.Sc. Univ. of Pennsyl- 
vania, Dept. of Pathology, Philadelphia 4. 
Prof. of Comparative Pathology; Pathologist, 
Zoological Society of Philadelphia. (4, 1950) 

Rather, Lelland J., M.D. Stanford Univ. School 
of Medicine, Dept. of Pathology, 2398 Sacra- 
mento St., San Francisco, Calif. Assoc. Prof. 
(4, 1951) 

Ratner, Bret, M.D. 50 E. 78th St., New York City. 
Prof. of Pediatrics and Immunology, New York 
Med. College. (4, 1940; 6, 1928) 

Ratner, Sarah, Ph.D. Public Health Research 
Inst. of the City of New York, Foot of E. 15th 
St., New York City 9. Assoc. Member, Div. 
of Nutrition and Physiology. (2, 1954) 

Rau, G. Carl, Ph.D. 5224 W. 71st St., Prairie 
Village, Kansas. (1, 1951) 

Raulston, B. O., M.D. 200 S. Hudson Ave., Los 
Angeles, Calif. Prof. of Medicine and Dir. of 
Clin. Teaching and Assoc. Dean, Univ. of 
Southern California Schoolof Medicine. (3R, 1942) 

Ravdin, I. S., M.D. Univ. of Pennsylvania School 
of Medicine, Philadelphia. John Rhea Barton 
Prof. of Surgery; Dir., Harrison Dept. of Surgical 
Research. (1, 1930, 4, 1930) 

Rawson, Rulon W., M.D. Memorial Center fcr 
Cancer and Allied Diseases, 444 E. 68th St., 
New York City. Chief, General Medicine; 
Chief, Dept. of Clin. Investigation, Sloar- 
Kettering Inst. (1, 1947) 

Raymond, Albert L., Ph.D. G. D. Searle and Co., 
P. O. Box 5110, Chicago 80, Ill. Vice Pres. in 
charge of Research and Development. (2, 1932) 

Reback, John F. Research Div., Schering Corp , 
Bloomfield, N. J. Virologist. (6, 1943) 

Rebuck, John W., M.D., Ph.D. Henry Ford Hor- 

pital, Dept. of Labs., Detroit 2, Mich. Assoc. 7% 

Pathology. (4, 1950) 
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Redfield, Alfred C., Ph.D. Woods Hole, Mass. 
Prof. of Physiology, Harvard Univ. (1, 1919) 

Reed, Carlos I., Ph.D. Univ. of Illinois College of 
Medicine, 1853 W. Polk St., Chicago. Prof. of 
Phystology. (1, 1923) 

Reed, Emerson A., Ph.D. Hahnemann Med. Col- 
lege, Philadelphia, Pa. Assoc. Prof. of Physiol- 
ogy. (1, 1948) 

Reed, Lester J., Ph.D. Univ. of Texas, Austin 12. 
Asst. Prof. of Chemistry. (2, 1952) 

Reese, John D., M.D. 1215 Harvard St., Apt. 4, 
Santa Monica, Calif. Pathologist. (4, 1949) 
Rehm, Warren S., Jr., Ph.D., M.D. Univ. of Louis- 
ville School of Medicine, Louisville, Ky. Prof. 

of Physiology. (1, 1945) 

Reid, James C., Ph.D. Natl. Insts. of Health, 
Natl. Cancer Inst., Bethesda 14, Md. Sr. Chem- 
ist. (2, 1952) 

Reid, Marion Adelaide, Ph.D. New Jersey College 
for Women, New Brunswick. Asst. Prof., Dept. 
of Zoology. (1, 1941) 

Reid, Mary E., Ph.D. Natl. Insts. of Health, Beth- 
esda 14, Md. Cytologist. (5, 1947) 

Reilly, Joseph, Ph.D. Cornell Univ. Med. Col- 
lege, 1300 York Ave., New York City 21. Asst. 
Prof. of Pharmacology. (3, 1952) 

Reimann, Hobart A., M.D. 125 Old Gulph Rd., 
Wynnewood, Pa. (4, 1933) 

Reimann, Stanley P., M.D., Sc.D. 703 W. Phil- 
Ellena St., Mount Airy, Philadelphia, Pa. Dir. 
of Research Inst. of Lankenau Hospital. (1, 
1921; 4, 1924) 

Reinecke, Roger M., Ph.D., M.D. Univ. of Puerto 
Rico, School of Medicine, San Juan. Prof. of 
Physiology; Head of Dept. of Physiology and 
Pharmacology. (1, 1947) 

Reineke, E. P., Ph.D. Michigan State College, 
Dept. of Physiology and Pharmacology, East 
Lansing. Professor. (1, 1950) 

Reiner, John M., Ph.D. Dept. of Biochemistry, 
College of Physicians and Surgeons of Columbia 
Univ., New York City. Sr. Enzyme Chemist 
and Asst. Prof. of Biochemistry. (1, 1947) 

Reiner, Laszlo, M.D., Ph.D. Wallace and Tiernan 
Inc., 25 Main St., Belleville, N. J. Dir., Phar- 
maceutical Research. (2, 1942; 6, 1933) 

Reinhard, John F., Ph.D. Warner Inst. for Ther- 
apeutic Research, 113 West 18th St., New York 
City 11. Dir. of Pharmacologic Research. (3, 
1952) 

Reinhardt, William O:, M.D. Univ. of California, 
Berkeley 4. Prof. of Anatomy. (1, 1950) 

Reinhold, John G., Ph.D. Univ. of Pennsylvania 
Hospital, 711 Maloney Bldg., 36th and Spruce 
Sts., Philadelphia 4, Pa. Assoc. Prof. of Physio- 
logical Chemistry in Medicine. (2, 1936) 

Reiser, Raymond, Ph.D. Texas Agricultural 
Exper. Station, Dept. of Biochemistry and 
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Nutrition, College Station. Assoc. Prof., A&M 
College of Texas. (2, 1953) 

Reisner, Edward H., M.D. New York Univ. Post- 
grad. Med. School, 401 W. 118th St., New York 
City 27. Assoc. Prof. of Clin. Medicine. (5, 1954) 

Reithel, Francis J., Ph.D. Univ. of Oregon, Dept. 
of Chemistry, Eugene. Assoc. Prof. of Chemis- 
try. (2, 1953) 

Rekers, Paul E., M.D. Inst. for Med. Research, 
Cedars of Lebanon Hospital, 4751 Fountain 
Ave., Los Angeles 29, Calif. Research Assoc. 
(4, 1950) 

Remington, John W., Ph.D. Med. College of 
Georgia; Augusta. Research Professor. (1, 1943) 

Remington, Roe E., Ph.D., D.Sc. 1227 Highland 
Ave., Hendersonville, N. C. (2R, 1930; 5R, 
1934) 

Renfrew, Alice G., Ph.D. Mellon Inst. of Indus- 
trial Research, Univ. of Pittsburgh, Pittsburgh, 
Pa. Sr. Fellow, Medicinal Chemistry. (2, 1939) 

Renkin, Eugene M., Ph.D. Brookhaven Natl. Lab., 
Upton, N. Y. Assoc. Biologist. (1, 1954) 

Rennick, Barbara R., M.D. State Univ. of New 
York Med. Center at Syracuse, Syracuse 10. 
Inst. in Physiology. (3, 1952) 

Reynolds, May S., Ph.D. Univ. of Wisconsin, 
School of Home Economics, Dept. of Foods 
and Nutrition, Madison. Prof. (5, 1951) 

Reynolds, Monica, Ph.D. Univ. of Pennsylvania 
School of Veterinary Medicine, Philadelphia 4. 
Asst. Prof. of Physiology. (1, 1954) 

Reynolds, Orr E., Ph.D. Office of Naval Research, 
Washington, D. C. Dir., Biological Sciences 
Div. (1, 1948) 

Reynolds, Samuel R. M., Ph.D., Se.D. 4028 
Deepwood Rd., Baltimore 18, Md. Staff Member 
and Physiologist, Carnegie Inst. of Washington 
Dept. of Embryology. (1, 1932) 

Reznikoff, Paul, M.D. New York Hospital, 525 E. 
68th St., New York City. Prof. of Clin. Medicine, 
Cornell Univ. Med. College. (1, 1927) 

Rhines, Ruth, Ph.D., M.D. 321 Newman Ct., Lake 
Bluff, Ill. (1, 1950) 

Rhoads, Cornelius Packard, M.D. Memorial 
Center, 410 E. 68th St., New York City. Dir.; 
Prof. of Pathology, Cornell Univ. Med. College. 
(4, 1930) 

Rhoads, Jonathan E., M.D., D.Sc. 131 W. Walnut 
Lane, Philadelphia 44, Pa. Prof. of Surgery, 
Univ. of Pa. Med. School; Chief, Surgical Div. 
II, Univ. Hospital. (1, 1946) 

Rice, Christine E., Ph.D. Animal Diseases Re- 
search Inst., Canadian Dept. of Agriculture, 
Hull, Quebec, Canada. Agricultural Research 
Officer. (6, 1938) 

Rice, Eldon E., Ph.D. 9152 West 124th St., Palos 
Park, Ill. Research Chemist, Swift and Co. (5, 
1951) 

Rice, Harold V., Ph.D. Univ. of Alberta, Edmon- 












ton, Alberta, Canada. Prof. of Physiology. (1, 
1948) 
Rice, James C., Ph.D. Univ. of Mississippi, P. O. 


Box 475, University. Prof. 
Chairman of Dept. (3, 1941) 
Rich, Arnold Rice, M.D. Johns Hopkins Hospital, 
Baltimore, Md. Bazley Prof. of Pathology, Johns 

Hopkins Univ. (4, 1924) 

Richards, Alfred N., Ph.D., M.D. 737 Rugby Rd., 
Bryn Mawr, Pa. Prof. Emeritus of Pharmacology, 
Univ. of Pennsylvania. (1R, 1900; 2R, 1906; 3R, 
1909) 

Richards, Dickinson W., M.D. Bellevue Hos- 
pital, First Med. Div., 462 First Ave., New 
York City 16. Dir. and Visiting Physician; 
Lambert Prof. of Medicine, Columbia Univ. (1, 
1953) 

Richards, Oscar W., Ph.D. American Optical Co., 
Research Center, Southbridge, Mass. Research 
Supervisor for Biology. (1, 1934) 

Richards, Richard Kohn, M.D. Abbott Labs., 
North Chicago, Ill. Head, Dept. of Pharmacology. 
(1, 1938; 3, 1947) 

Richardson, Alfred W., Ph.D. Indiana Univ., 
Medical Bldg., Bloomington. Asst. Prof. of 
Physiology. (1, 1952) 

Richardson, Arthur P., M.D. Emory Univ. School 
of Medicine, Emory University, Ga. Dir. of 
Basic Sciences; Prof. of Pharmacology. (3, 1939) 

Richardson, James A., Ph.D. Med. College of 
South Carolina, Dept. ef Pharmacology, 
Charleston 16. Asst. Prof. (3, 1951) 

Richardson, Luther R., Ph.D. Texas A & M College, 
College Station, Tex. Prof. of Biochemistry and 
Nutrition. (5, 1942) 

Richert, Dan A., Ph.D. State Univ. Med. Center 
at Syracuse Univ., Dept. of Biochemistry, 766 
Irving Ave., Syracuse 10, N. Y. Assoc. Prof. 
(2, 1951) 

Richter, Curt P., Ph.D. Phipps Psychiatric Clinic, 
Johns Hopkins Hospital, Baltimore, Md. Assoc. 
Prof. of Psycho-biology, Johns Hopkins Univ. 
(1, 1924) 

Richter, Goetz W., M.D. 510 E. Grand Ave., 
Corono, Calif. Assoc. Prof. of Pathology, Cornell 
Univ. Med. College (on military leave). (4, 1954) 

Richter, Maurice N., M.D. 303 E. 20th St., New 
York City. Prof. of Pathology, Bellevue Med. 
Center; Dir. Dept. of Pathology, Univ. Hospital. 
(4, 1931) 

Ricketts, Henry T., M.D. Univ. of Chicago, Dept. 
of Medicine, Chicago, Ill. Assoc. Prof. of Medi- 
cine. (1, 1940) 

Riddle, Oscar, Ph.D. Route 4, Plant City, Fla. 
(1R, 1919) 

Ridley, Roger W., M.D. 102-110 Second Ave., 
Southwest, Rochester, Minn. Consultant in 
Anesthesiology, Mayo Clinic. (3, 1953) 

Rieders, Fredric, Ph.D. Jefferson Med. College, 


of Pharmacology; 
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1025 Walnut St., Philadelphia 7, Pa. Asst. Pro’. 
of Pharmacology (8, 1954) 

Riegel, Byron, Ph.D. G. D. Searle and Co., P. 0. 
Box 5110, Chicago 80, Ill. Dir. of Chemical 
Research. (2, 1942) ; 

Riegel, Cecilia, Ph.D. Lankenau Hospital, Bio- 
chemistry Lab., City Line and Lancaster Ave., 
Pa. Biochemist. (2, 1938) 

Rieser, Peter, Ph.D. Univ. of Pennsylvania, Zoo- 
logical Lab., Philadelphia 4. Research Assoc. 
(1, 1954) 

Rigdon, R. H., M.D. Univ. of Texas Med. Branch, 
Galveston. Prof. of Pathology; Dir., Lab. of 
Experimental Pathology. (4, 1941) 

Riggs, Douglas S., M.D. Univ. of Buffalo School 
of Medicine, Buffalo 14, N. Y. (8, 1948) 

Riggs, Lloyd K., Ph.D. Box 101, Oakdale, L. I., 
N.Y. Consultant, Biochemistry, Nutrition, Foods 
and Feeds. (2, 1929) 

Riggs, Lorrin A., Ph.D. Brown Univ., Providence 
12, R. I. Prof. of Psychology. (1, 1953) 

Riggs, Thomas Rowland, Ph.D. Tufts College 
Med. School, Dept. of Biochemistry and Nutri- 
tion, 136 Harrison Ave., Boston 11, Mass. Asst. 
Prof. (2, 1954) 

Riker, Walter F., M.D. Cornell Univ. Med. Col- 
lege, 1300 York Ave., New York City 21. 
Assoc. Prof. of Pharmacology. (3, 1947) 

Riley, Richard F., Ph.D. P. O. Box 4164, West Los 
Angeles 24, Calif. Asst. Clin. Prof. of Radiology, 
Univ. of California. (3, 1950) 

Riley, Richard L., M.D. 1901 Dixon Rd., Baltimore 
9, Md. Assoc. Prof. of Environmental Medicine, 
Johns Hopkins Univ. (1, 1948) 

Rinehart, James F., M.D. Univ. of California Med. 
School, Parnassus and Third Aves., San Fran- 
cisco. Prof. of Pathology and Chairman of Dept. 
(4, 1933) 

Ring, Gordon C., Ph.D. Univ. of Miami School of 
Medicine, Dept. of Physiology, Coral Gables 
34, Fla. Chairman of Dept. (1, 1933) 

Rinzler, Seymour H., M.D. Cornell Univ. Med 
College, Dept. of Pharmacology, 1300 York 
Ave., New York City 21. Instructor. (3, 1951) 

Rioch, David M., M.D. Army Med. Service Grad. 
School, Walter Reed Army Med. Center, Wash 
ington 12, D. C. Technical Dir., Neuropsychiatr: 
Div. (1, 1931) 

Rittenberg, David, Ph.D. Columbia Univ. Colleg: 
of Physicians and Surgeons, 630 W. 168th St. 
New York City 32. Prof. of Biochemistry. (2 
1939) 

Ritzman, E. G., A.M. Univ. of New Hampshire 
Durham. Research Prof. (5R. 1933) 

Rivers, T. M., M.D., Sc.D. Rockefeller Inst. fo 
Med. Research, 66th St. and York Ave., Nev 
York City. Director. (4, 1925; 6, 1921) 

Robb, Jane Sands, Sc.D., M.D. State Univ. o. 

New York at Syracuse, College of Medicine 
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Syracuse. Assoc. Prof. of Pharmacology. (1, 
1924; 3, 1952) 

Robbins, Benjamin Howard, M.D. Vanderbilt 
Univ. School of Medicine, Nashville, Tenn. 
Prof. of Anesthesiology; Assoc. Prof. of Pharma- 
cology. (3, 1936) 

Robbins, Frederick C., M.D. 2469 Wellington Rd., 
Cleveland Heights, Ohio. Prof. of Pediatrics, 
City of Cleveland and Western Reserve Univ. (6, 
1952) 

Robbins, Kenneth C., Ph.D. 5648 N. Talman Ave., 
Chicago, Ill. Biochemist, Armour & Co. Re- 
search Div. (6, 1950) 

Robbins, Mary L., Ph.D. George Washington 
Univ. School of Medicine, 1335 H St., N.W., 
Washington 5, D. C. Assoc. Prof. of Bacteriology. 
(6, 1946) 

Robbins, Stanley L., Harvard Med. School, Mal- 
lory Inst. of Pathology, Boston City Hospital, 
Boston 18, Mass. Asst. Pathologist and Instr. 
in Pathology, Mallory Inst.; Asst. Prof. of Pa- 
thology, Boston Univ. and Tufts Med. School. 
(4, 1952) 

Roberts, Eugene, Ph.D. Washington Univ. Med. 
School, 4580 Scott Ave., St. Louis 10, Mo. Re- 
search Assoc. in Cancer. (2, 1950) 

Roberts, Joseph T., M.D., Ph.D. Veterans Ad- 
min. Hospital, Buffalo, N. Y. Chief of Cardiology 
Sec. (1, 1947) 

Roberts, Lydia J., Ph.D. Univ. of Puerto Rico, 
Rio Piedras, P. R. Prof. and Chairman of Dept. 
of Home Economics. (5, 1933) 

Roberts, Sidney, Ph.D. Univ. of California Med. 
School, Los Angeles 24. Assoc. Prof. of Phystio- 
logical Chemistry. (1, 1946; 2, 1950) 

Robertson, Elizabeth Chant, M.D., Ph.D. Univ. 
of Toronto, Toronto, Ontario, Canada. Clin. 
Teacher, Dept. of Pediatrics; Assoc. Physician, 
Hospital for Sick Children. (5, 1939) 

Robertson, James S., M.D., Ph.D. Code 3-922D, 
Bio-Med. Div., U.S. Naval Radiological De- 
fense Lab., San Francisco 24, Calif. Head, Med. 
Physics Div., Med. Dept., Brookhaven Natl. Lab. 
(on military leave). (1, 1954) 

Robertson, Oswald H., M.D. Stanford Univ., 
Dept. of Biology, Palo Alto, Calif. Prof. of 
Medicine. (4R, 1932) 

Robertson. William v. B., Ph.D. Univ. of Ver- 
mont, College of Medicine, Dept. of Biochemis- 
try, Burlington. Professor. (2, 1952) 

Robinson, Charles Summers, Ph.D. Vanderbilt 
Univ. Med. School, Nashville, Tenn. Prof. of 
Biochemistry. (2R, 1925) 

Robinson, Elliott S., M.D. Ph.D. 279 East Side 
Drive, Concord, N. H. (6, 1935) 

Robinson, G. Canby, M.D. 4712 Keswick Rd., 
Baltimore, Md. Exec. Sec., Maryland Tubercu- 
losis Assoc. (1R, 1912) 

Robinson, Harry J., Ph.D., M.D. Merck Inst. for 
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Therapeutic Research, Rahway, N. J. Assoc. 
Dir. (3, 1946) 

Robinson, Herbert E., Ph.D. Swift and Co., Re- 
search Labs., Union Stock Yards, Chicago 9, 
Ill. Dir. of Labs. (5, 1947) 

Robinson, Howard W., Ph.D. Temple Univ. 
Med. School, Broad and Ontario Sts., Philadel- 
phia, Pa. Prof. of Physiological Chemistry. 
(2, 1929) 

Robinson, Sid, Ph.D. Indiana Univ. Med. School, 
Bloomington. Prof. of Physiology. (1, 1941) 

Robinson, True W., Ph.D. Med. College of Ala- 
bama, Dept. of Physiology, Birmingham 5. (1, 
1948) 

Roblin, Richard O., Jr., Ph.D. American Cy- 
anamid Co., 30 Rockefeller Plaza, New York 
City 20. Asst. Gen. Manager, Research Div. 
(2, 1946) 

Robscheit-Robbins, F.S., Ph.D. Univ. of Roches- 
ter School of Medicine and Dentistry, Roches- 
ter, N. Y. Assoc. in Pathology. (1, 1925; 4, 1930) 

Rocha e Silva, Mauricio, M.D. Instituto Bio- 
logico, Sao Paulo, Brazil. Chief, Biochemistry 
and Pharmacology Section. (3, 1952) 

Rockland, Louis B., Ph.D. 263 S. Chester Ave., 
Pasadena 5, Calif. Chemist, USDA, Fruit and 
Vegetable Chemistry Lab., Bur. of Agricultural 
and Industrial Chemistry. (2, 1953) 

Rodahl, Kaare, M.D. Oslo Univ., Inst. of Physi- 
ology, Karl Johans gate 47, Oslo, Norway. 
Fellow, Oslo Univ. and Norwegian Polar Inst. 
(1, 1952) 

Rodbard, Simon, Ph.D. Michael Reese Hospital, 
Cardiovascular Dept., 29th and Ellis Aves., 
Chicago, Ill. Asst. Dir., Cardiovascular Research. 
(1, 1942) 

Roderuck, Charlotte E., Ph.D. Iowa State Col- 
lege, Dept. of Foods and Nutrition, Ames. 
Assoc. Prof. (5, 1951) 

Roe, Joseph Hyram, Ph.D. George Washington 
Univ. School of Medicine, Washington, D. C. 
Prof. of Biochemistry; Exec. Officer of Dept. 
(2, 1927; 5, 1933) 

Roeder, Kenneth D., M.A. Tufts College, Med- 
ford, Mass. Prof. of Physiology. (1, 1942) 

Roepke, Martin Henry, Ph.D. Univ. of Minnesota, 
Univ. Farm, St. Paul. Prof. of Veterinary Medi- 
cine. (3, 1937) 

Rogers, Fred T., Ph.D., M.D. Dallas Med. and 
Surgical Clinic, 4105 Live Oak St., Dallas 1, 
Tex. (1, 1917) 

Rogers, Stanfield, M.D. Duke Univ. Med. School, 
Durham, N. C. Asst. Prof. (4, 1952) 

Rogoff, Julius M., M.D., Sc.D. Central Ave. and 
S. Beach Dr., Belle Island, Rowayton, Conn. 
(1R, 1916; 3R, 1916) 

Roine, Paavo K., Ph.D. Viikin Koetila, Malmio, 
Finland. Prof. of Nutritional Chemistry, Helsinki 
Univ. (5, 1950) 
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Rolfe, Daniel Thomas, M.D. Meharry Med. Col- 
lege, Nashville 8, Tenn. Chairman, Dept. of 
Physiology and Pharmacology; Prof. of Physiology. 
(1, 1950) 

Roll, Paul M., Ph.D. Marquette Univ. School of 
Medicine, Dept. of Biochemistry, Milwaukee 3, 
Wis. Assoc. Prof. (2, 1950) 

Romanoff, Alexis L., Ph.D. Cornell Univ., Rice 
Hall, Ithaca, N. Y. Prof. of Chemical Embryol 
ogy. (1, 1953) 

Ronzoni, Ethel, Ph.D. Washington Univ. Med. 
School, 640 S. Kingshighway, St. Louis 10, Mo. 
Assoc. Prof. of Biological Chemistry, Neuropsy- 
chiatry Dept. (2, 1923) 

Roos, Albert, M.D. Washington Univ. School of 
Medicine, Dept. of Physiology, Euclid Ave. and 
Kingshighway, St. Louis 10, Mo. Instr. in Physi- 
ology and Surgery. (1, 1949) 

Root, Howard F., M.D. Joslin Clinic, 81 Bay 
State Rd., Boston, Mass. Assoc. in Medicine, 
Harvard Med. School. (5, 1933) 

Root, Mary Avery, Ph.D. Eli Lilly and Co., Re- 
search Labs., Indianapolis 6, Ind. Pharmacolo- 
gist. (3, 1952) 

Root, Raymond W., Ph.D. College of the City of 
New York, 139th St. and Convent Ave., New 
York City. Prof. of Biology; Head of Div. of 
Physiology. (1, 1949) 

Root, Walter S., Ph.D. Columbia Univ. College 
of Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Prof. of Physiology. (1, 1932) 

Rosahn, Paul D., M.D. 175 Vine St., New Britain, 
Conn. Pathologist, New Britain General Hos- 
pital; Assoc. Clin. Prof. of Pathology, Yale Univ. 
School of Medicine. (4, 1934) 

Rose, Catharine S., Ph.D. Univ. of Pen eae, 


815 Maloney Bldg., Philadelphia 4. ;‘ssoc. in 
Pediatrics. (2, 1953) 

Rose, Harry M., M.D. Columbia Univ. : ; | sllege of 
Physicians and Surgeons, 630 W. 168tl, t., New 


York City 32. Prof. and Chairman + Dept. of 
Microbiology. (6, 1949) ; 

Rose, Jerzy E., M.D. Johns Hopkins U 
School, Dept. of Physiology, 710 N: 









-y. Med. 
'’ ashing- 


ton St., Baltimore 5, Md.Assoc. Profy * Physi- 
ology and Psychiatry. (1, 1949) 
Rose, William C., Ph.D. Univ. of Illinoi® Urbana. 
Prof. of Microbiology. (2, 1912; 5, 193% 
Rosebury, Theodor. D.D.S.: Washing®n Univ 
School of Dentistry, 4559 Scott Ave.,@st. Louis 
10, Mo. Prof. of Microbiology. (6, 1%53) 


Roseman, Saul, Ph.D. Rackham Artiiritis Re- 
search Unit, Univ. Hospital, Ann Arbor, Mich. 
Asst. Prof. of Biological Chemistry, Univ. of 
Mich. (2, 1953) 

Rosenberg, Hans Reinhard, D.Sc. E.I. duPont 
de Nemours and Co., Inc. Stine Lab., Wilming- 

ton, Del. Manager, Nutrition Sec. (2, 1954) 
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Rosenblueth, Arturo, M.D. Instituto Nacional de 
Cardiologia, Calzada de la Piedad 300, Mexico 
D.F., Mexico. (1, 1932) 

Rosenfeld, Morris, M.D. Johns Hopkins School of 


Medicine, Baltimore, Md. Assoc. Prof. of 
Pharmacology and Exper. Therapeutics. (3, 1934) 

Rosenman, Ray H., M.D. 3969 Washington St., 
San Francisco 18, Calif. Research Assoc., Harold 
Brunn Inst., Mt. Zion Hosp. (1, 1954) 

Rosenow, Edward C., M.D. Longview State Hos- 
pital, Research Dept., Cincinnati 16, Ohio. (4, 
1913; 6R, 1915) 

Rosenthal, Otto, M.D. Univ. of Pennsylvania 
School of Medicine, Philadelphia. Asst. 
Prof. of Cancer Research, Harrison Dept. of 
Surgical Research. (2, 1946) 

Rosenthal, Sanford M., M.D. Natl. Insts. of 
Health, Bethesda, Md. Chief, Section in Phar- 
macology and Toxicology, Inst. of Exper. Biology 
and Med. (3, 1925) 

Rosenthal, S. R., M.D., Ph.D. Univ. of Illinois 
College of Medicine, Chicago. Assoc. Prof. of 
Preventive Medicine and Public Health; Dir., 
Institution for Tuberculosis Research of Univ. 
of Illinois. (1, 1948; 4, 1941) 

Ross, Joseph F., M.D. Robert Dawson Evans 
Memorial, 65 E. Newton St., Boston, Mass. 
Physician, Massachusetts Memorial Hospital; As- 
soc. Prof. of Medicine, Boston Univ. School of 
Medicine. (4, 1941) 

Rossiter, R. J., M.D., Ph.D. Univ. of Western 
Ontario, London, Ontario, Canada. Prof. of 
Biochemistry. (2, 1948) 

Rostorfer, Howard Hayes, Ph.D. Indiana Univ., 
Bloomington. Assoc. Prof. of Physiology. (1, 1946) 

Roth, George B., M.D. 3814 T St. N.W., Washing- 
ton. D. C. Prof. Emeritus of Pharmacology, 
George Washington Univ. (1R, 1914; 3R, 1911) 

Roth, Grace M., Ph.D. Mayo Clinic, Rochester, 
Minn. Asst. to Staff Consultant in Physiology; 
Assoc. Prof. of Exper. Medicine, Mayo Fndn. 
(1, 1939) 

Roth, James Luther d‘Aumont, M.D., Ph.D. 
Univ. of Pennsylvania Grad. Hospital, 19th and 
Lombard Sts., Philadelphia 46. Asst. Prof. of 
Gastroenterology and of Physiology, Grad. Schocl 
of Medicine, Univ. of Pennsylvania; Dir., Gas- 
trointestinal Research. (1, 1950). 

Roth, L. W., Ph.D. Abbott Research Labs., Dep. 
of Pharmacology, North Chicago, Ill. Ass’. 
Head of Dept. (1, 1947; 3, 1950) 

Rothchild, Irving, Ph.D. Ohio State Univ., Dep:. 
of Obstetrics and Gynecology, Univ. Hospits!, 
Columbus. (1, 1949) 

Rothemund, Paul W. K., Dr.-Ing. Antioch Co'- 
lege, Yellow Springs, Ohio. Prof. of Chemistr: ; 
Research Chemist, C. F. Kettering Foundatioi . 

(2, 1940) 
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Rothlin, Ernst, M.D. Sonnenweg 6, Basle, Switzer- 
land. Prof. of Medicine. (3, 1951) 

Rothstein, A., Ph.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester 7, N. Y. 
Asst. Prof. of Pharmacology; Chief, Physiology 
Sec., AEC Project. (1, 1949; 3, 1952) 

Rous, Peyton, M.D., Sc.D. Rockefeller Inst. for 
Med. Research, York Ave. at 66th St., New York 
City. Member Emeritus. (4, 1913) 

Routh, Joseph I., Ph.D. State Univ. of Iowa 
Clinical Biochemistry Lab., Iowa City. Prof. 
and Head of Lab. (2, 1942) 

Rovenstine, Emery Andrew, M.D. 477 First Ave., 
New York City. Prof., Dept. of Medicine, New 
York Univ.-Bellevue Med. Center. (8, 1944) 

Rowntree, Jennie I., Ph.D. Univ. of Washington, 
Seattle. Prof. of Home Economics. (5, 1933) 

Rowntree, L. G., M.D., Sc.D. Dupont Bldg., E. 
Flagler St. at Second Ave., Miami, Fla. (1R, 
1911; 2R, 1910; 3R, 1908) 

Rubenstein, Boris B., Ph.D., M.D. 5121 S. Ellis 
Ave., Chicago 15, Ill. (1, 1934) 

Rubin, Bernard, Ph.D. Squibb Inst. for Med. Re- 
search, New Brunswick, N. J. Research Pharma- 
cologist. (3, 1954) 

Rubin, Saul H., Ph.D. Hoffmann-LaRoche, Inc., 
Nutley 10, N. J. Dir., New Product Develop- 
ment. (2, 1947; 5, 1947) 

Ruch, Theodore C., Ph.D. Univ. of Washington, 
G405 Health Sciences Bldg., Seattle 5. Prof. of 
Physiology and Biophysics. (1, 1933) 

Ruchman, Isaac, Ph.D. Cincinnati General Hos- 
pital, Cincinnati, Ohio. Asst. Prof. of Microbi- 
ology. (6, 1948) 

Rugh, Roberts, Ph.D. Columbia Univ., College of 
Physicians and Surgeons, Dept. of Radiology, 
New York City 32. Assoc. Prof. of Radiology. 
(1, 1950) 

Ruhe, C. H. William, M.D. Univ. of Pittsburgh, 
School of Medicine, 3941 O’Hara St., Pitts- 
burgh 13, Pa. Assoc. Prof. of Physiology and 
Pharmacology. (1, 1951) 

Rusch, Harold Paul, M.D. Univ. of Wisconsin 
Med. School, McArdle Memorial Lab., Madison 
6. Prof. of Oncology; Dir. of Lab. (4, 1940) 

Rushmer, Robert F., M.D. Univ. of Washington 
School of Medicine, Dept. of Physiology and 
Biophysics, Seattle 5. Assoc. Prof. (1, 1949) 

Rusoff, Louis L., Ph.D. Louisiana State Univ., 
Baton Rouge. Nutritionist. (5, 1948) 

Russell, Jane A., Ph.D. Emory Univ. School of 
Medicine, Dept. of Biochemistry, Emory Univ., 
Ga. Asst. Prof. (1, 1939) 

Rustigian, Robert, Ph.D. Univ. of Chicago, Dept. 
of Bacteriology and Parasitology, 5724 Ellis 
Ave., Chicago 13, Ill. Asst. Prof. (6, 1951) 

Ryan, Andrew Howard, M.D. Chicago Med. 
School, 710 8. Wolcott Ave., Chicago, Ill. Assoc. 
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Rytand, David A., M.D. Stanford Univ. Hospital, 
San Francisco 15, Calif. Assoc. Prof. of Medicine, 
Stanford Univ. School of Medicine. (3, 1946) 

Sabin, Albert, M.D. Children’s Hospital Research 
Foundation, Cincinnati, Ohio. Prof. of Research 
Pediatrics, Univ. of Cincinnati. (6, 1946) 

Sable, Henry Z., M.D., Ph.D. Western Reserve 
Univ., Dept. of Biochemistry, 2109 Adelbert 
Rd., Cleveland 6, Ohio. Asst. Prof. (2, 1954) 

Sachs, Ernest, M.D. 28 Marlborough Rd., North 
Haven, Conn. Prof. Emeritus of Clin. Neuro- 
logical Surgery, Washington Univ. Med. School. 
and Yale Univ. (1R, 1910) 

Sacks, Jacob, Ph.D., M.D. Univ. of Arkansas, 
Dept. of Chemistry, Fayetteville. Assoc. Prof. 
(1, 1948; 3, 1933) 

Sah, Peter P. T., Ph.D. Univ. of Calif., School 
of Veterinary Medicine, Dept. of Pharmacology, 
Davis. Professor. (3, 1941) 

Sahyun, Melville, Ph.D. Sahyun Research Lab., 
316 Castillo St., Santa Barbara, Calif. Dir. 
and Owner. (2, 1932) 

Sakami, Warwick, Ph.D. Western Reserve Univ. 
School of Medicine, 2109 Adelbert Rd., Cleve- 
land 6, Ohio. Assoc. Prof. of Biochemistry. (2, 
1949) 

Salk, Jonas E., M.D. Virus Research Laboratory, 
Municipal Hospital, Pittsburgh, Pa. Research 
Prof. of Bacteriology. (6, 1947) 

Salmon, W. D., A.M. Alabama Polytechnic Inst., 
Auburn. Head, Animal Husbandry and Nutrition. 
(2, 1929; 5, 1933) 

Salomon, Kurt, M.D., Ph.D. Univ. of Rochester, 
Atomic Energy Project, P. O. Box 287, Station 
3, Rochester 20, N. Y. Section Chief, Dept. of 
Radiation Chemistry; Asst. Prof. of Radiation 
Biology and Biochemistry. (2, 1952) 

Salvin, Samuel B., Ph.D. U. S. Public Health 
Service, Rocky Mountain Lab., Hamilton, 
Mont. Sr. Scientist. (6, 1952) 

Sampson, John J., M.D. 2211 Post St., San Fran- 
cisco, Calif. Clin. Prof. of Medicine, Univ. of 
California. (1, 1932) 

Sampson, Myra M., Ph.D. Smith College, North- 
ampton, Mass. Prof. of Zoology. (5, 1935) 

Samuels, Leo T., Ph.D. Univ. of Utah Med. 
School, Salt Lake City. Prof. and Head of Dept. 
of Biological Chemistry. (2, 1941; 3, 1937; 5, 1949) 

Sanadi, D. Rao, Ph.D. Univ. of Wisconsin, Inst. 
for Enzyme Research, Madison 5. Asst. Prof., 
Enzyme Inst. (2, 1952) 

Sandels, Margaret R., Ph.D. Florida State Univ., 
Tallahassee. Dean of School of Home Economics; 
Prof. of Nutrition. (5, 1933) 

Sandiford, Irene, Ph.D. 1374 E. 57th St., Chicago 
37, Ill. (2,. 1925; 5, 1933) 


of Physiology and Pharmacology. (1, 








Sandow, Alexander, Ph.D. Washington Square 
College of Arts and Sciences, New York Univ., 
New York City. Assoc. Prof. of Biology. (1, 1945) 

Sandweiss, David J., M.D. 9739 Dexter Ave., 
Detroit, Mich. Instr. in Clin. Medicine, Wayne 
Univ. College of Medicine; Physician, Harper 
Hospital (OPD). (1, 1944) 

Sanford, Arthur H., M.D. Clin. Labs., Mayo 
Clinic, Rochester, Minn. Head of Div. of Clin. 
Labs. (6R, 1920) 

Santos, Francisco O., Ph.D. Univ. of the Philip- 
pines, Laguna. Asst. Dean and Asst. Dir., 
Central Exper. Station; Prof. and Head of Dept. 
of Agricultural Chemistry, College of Agriculture. 
(5, 1936) 

Saphir, Otto, M.D. Michael Reese Hospital, 29th 
St. and Ellis Ave., Chicago 16, Ill. Dir. of 
Pathology. Clin. Prof. of Pathology, Univ. of 
Illinois Med. School. (4, 1927) 

Saphra, Ivan, M.D. Beth Israel Hospital, New 
York City. Assoc. Bacteriologist. (6, 1946) 

Sapirstein, Leo Abraham, Ph.D., M.D. Ohio State 
Univ., Dept. of Physiology, Columbus 10. (1, 
1950) 

Sarett, Herbert P., Ph.D. Mead, Johnson & Co., 
Research Labs., Evansville 21, Ind. Dir. Nutri- 
tional Research. (2, 1946; 5, 1947) 

Sargent, Frederick, II, M.D. 607 S. Elm S&t., 
Champaign, Ill. Asst. Prof. of Physiology, Univ. 
of Illinois, Urbana. (1, 1952) 

Sarnoff, Stanley J., M.D. Harvard School of Pub- 
lic Health, 55 Shattuck St., Boston 15, Mass. 
Asst. Prof. of Physiology. (1, 1949) 

Sartorius, Otto W., M.D. Syracuse Univ., College 
of Medicine, Irving Ave., Syracuse, N. Y. 
Asst. Prof. of Physiology. (1, 1950) 

Saslaw, Samuel, Ph.D., M.D. Ohio State Univ., 
Columbus 10. Assoc. Prof. in Medicine and Bac- 
teriology. (6, 1950) 

Saslow, George, Ph.D., M.D. Washington Univ. 
Med. School, Dept. of Neuropsychiatry, 640 
S. Kingshighway, St. Louis, Mo. Asst. Prof. 
of Psychiatry; Assoc. Physician to the Student 
Health Service. (1, 1936) 

Satterfield, G. Howard, A.M. Univ. of North 
Carolina, State College of Agriculture and En- 
gineering, Raleigh. Prof. of Biochemistry. (2, 
1944; 5, 1941) 

Sauberlich, Howerde E., Ph.D. Alabama Poly- 
technic Inst., Dept. of Animal Husbandry and 
Nutrition, Auburn. Prof. and Animal Nutri- 
tionist. (2, 1951; 5, 1952) 

Saul, Leon Joseph, M.D. Room 1907, 255 


8. 17th St., Philadelphia 3, Pa. (1, 1933) 
Savard, F. G. Kenneth, D.Sc. Worcester Founda- 
tion for Exptl. Biology, Shrewsbury, Mass. 
Staff—Sr. Member; Dept. of Medicine, Boston 
Univ. Med. School, Boston. (2, 1953) 
Sawyer, Charles H., Ph.D. Univ. of California 
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School of Medicine, Dept. of Anatomy, Los 
Angeles 24. Prof. (1, 1949) 

Sawyer, Margaret E. MacKay, Ph.D. 142 Lower 
Albert St., Kingston, Ontario, Canada. Royal 
Military College. (1, 1935) 

Sawyer, Wilbur H., Ph.D., M.D. New York Univ. 
College of Medicine, Dept. of Physiology, 477 
First Ave., New York City 16. Asst. Prof. 
(1, 1953) 

Saxton, John A., Jr., M.D. Snodgras Lab. of Path- 
ology and Bacteriology, 1430 Carroll St., St. 
Louis, Mo. Asst. Prof. of Pathology, Washington 
Univ. School of Medicine; Lab. Dir., Hospital 
Div., City of St. Louis. (4, 1944) 

Sayers, George, Ph.D. Western Reserve Univ., 
School of Medicine, Dept. of Physiology, Cleve- 
land 6, Ohio. Professor. (1, 1948; 3, 1947) 

Scantlebury, Ronald E., Ph.D. Natl. Insts. of 
Health, Div. of Research Grants and Fellow- 
ships, Bethesda 14, Md. Chief, Research Fellow- 
ships Branch. (1, 1948) 

Schaefer, Arnold E., Ph.D. E. R. Squibb & Sons, 
Biochemical Div., New Brunswick, N. J. Dept. 
Head. (5, 1950) 

Schaefer, Karl Ernst, M.D. U. S. Naval Med. 
Research Lab., New London, Conn. Research 
Physiologist; Head, Physiology Branch. (1, 1953) 

Schaffer, Norwood K., Ph.D., M.D. Chemical 
Corps Med. Labs., Enzyme Chemistry Branch, 
Army Medical Center, Md. Biochemist. (2, 1954) 

Schales, Otto, D.Sc. Ochsner Clinic, Prytania and 
Aline Sts., New Orleans, La. Dir. of Chemical 
Research, Ochsner Foundation; Dir., Clin. 
Chemistry Lab., Ochsner Clinic; Prof. of Bio- 
chemistry, Tulane Univ. School of Medicine. 
(2, 1944) 

Schallek, William B., Ph.D. Hoffman-LaRoche, 
Inc., Nutley 10, N.J. Physiologist. (1, 1951) 
Scharles, Frederick H., M.D. 333 N. Highland 

Ave., Los Angeles 36, Calif. (5, 1935) 

Schattenberg, Herbert John, M.D. Lab. of Clin. 
Pathology, 220-222 Med. Arts Bldg., San An- 
tonio, Tex. Director. (4, 1940) 

Schayer, Richard W., Ph.D. Northwestern Univ., 
Rheumatic Fever Research Inst., Chicago 22, 
Ill. Research Assoc. (2, 1952) 

Scheer, Bradley T., Ph.D. Univ. of Oregon, Eu- 
gene. Assoc. Prof. of Biology. (1, 1952) 

Schenck, Jay R., Ph.D. Abbott Labs., Nor‘h 
Chicago, Ill. Research Biochemist. (2, 1952) 

Schenken, John R., M.D. Univ. of Nebraska C«l- 
lege of Medicine, Omaha. Prof. of Pathology aid 
Bacteriology. (4, 1942) 

Scherago, Morris, D.V.M. Univ. of Kentucky, 
Dept. of Bacteriology, Lexington. Prof. aid 
Head of Dept. (6, 1948) 

Scherer, William F., M.D. Univ. of Minneso‘a 
Med. School, Minneapolis 14, Asst. Prof. of 
Bacteriology and Immunology. (6, 1954) 
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Scherp, Henry W., Ph.D. Univ. of Rochester 
3chool of Medicine and Dentistry, Rochester 
20, N. Y. Assoc. Prof. of Bacteriology and Im- 
nunochemistry. (6, 1940) 

Shick, Bela, M.D. 17 E. 84th St., New York City. 
Dir. Pediatrics Dept., Beth El Hosp., Brooklyn. 
(6, 1924) 

Schiffrin, Milton J., Ph.D. Hoffmann-LaRoche, 
Inc., Chicago, Ill. Asst. Dir., Dept. of Clin. 
Research. (1, 1943) 

Schiller, Alfred A., M.D. Univ. of Illinois College 
of Medicine, Chicago. Asst. Prof. of Physiology. 
(1, 1948) 

Schiller, Joseph, M.D., Ph.D. American Hosp. 
of Paris, 6 Rue du Pont de Lodi, Paris, France. 
Consulting Staff; Consultant, USPHS. (1, 1949) 

Schlamowitz, Max, Ph.D. Div. of Biochemistry, 
Roswell Park Memorial Inst., Buffalo 3, N. Y. 
(2, 1953) 

Schlegel, J. U., M.D., Ph.D. Strong Memorial 
Hospital, 260 Crittenden Blvd., Rochester 20, 
N. Y. Asst. Prof. of Urologic Physiology; Dir. 
of Urological Research Lab. (1, 1951) 

Schlenk, Fritz, Ph.D. Science Hall, Iowa State 
College, Ames. Prof. of Bacteriology. (2, 1942) 

Schlesinger, M. J., Ph.D., M.D. Beth Israel Hos- 
pital, 330 Brookline Ave., Boston, Mass. Patholo- 
gist. Asst. Prof. of Pathology, Harvard Med. 
School. (4, 1942; 6, 1921) 

Schlomovitz, Benjamin H., M.D. 1210 Majestic 
Bldg., 231 W. Wisconsin Ave., Milwaukee, Wis. 
(1, 1919) 

Schlumberger, Hans G., M.D. Ohio State Univ. 
College of Medicine, Columbus. Prof. of Path- 
ology. (4, 1945) 

Schmeisser, Harry C., M.D. Univ. of Tennessee, 
Memphis. Prof. of Pathology. (4, 1937) 

Schmid, Karl, Ph.D. Massachusetts Gen. Hosp., 
Lovett Memorial Labs., Boston 14. Asst. Bio- 
chemist. (2, 1954) 

Schmidt, Carl F., M.D. Univ. of Pennsylvania 
Med. School, Philadelphia. Prof. of Pharmacol- 
ogy. (1, 1929; 3, 1924) 

Schmidt, C. Robert, Ph.C., M.D. 1027 S. Tejon, 
Colorado Springs, Colo. (1, 1940) 

Schmidt, Emil G., Ph.D. Univ. of Maryland 
School of Medicine, Dept. of Biological Chem- 
istry, Baltimore 18. Prof. and Head of Dept. 
(2, 1951) 

Schmidt, Gerhard, M.D. Boston Dispensary, 25 
Bennett St., Boston, Mass. Sr. Research Fellow 
of Biochemistry, Tufts College Med. School. (2, 
1939) 

Schmidt, L. H., Ph.D. Christ Hospital Inst. of 
Med. Research, 2139 Auburn Ave., Cincinnati 
19, Ohio. Dir. of Research; Research Prof. of 
Biochemistry, Univ. of Cincinnati College of 
Medicine. (2, 1936; 3, 1946) 
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Schmidt-Nielsen, Bodii, D.D.S. Duke Univ., 
Dept. of Zoology, Durham, N. C. (1, 1949) 

Schmidt-Nielsen, Knut, Ph.D. Duke Univ., Dept. 
of Zoology, Durham, N. C. Professor. (1, 1949) 

Schmitt, Francis Otto, Ph.D. Massachusetts Inst. 
of Technology, Cambridge. Prof. of Biology. 
(1, 1930) 

Schmitt, Otto H., Ph.D. Univ. of Minnesota, 
Dept. of Physics, Minneapolis 14. Prof. of Zo- 
ology and Physics. (1, 1947) 

Schneider, Burch H., Ph.D. State College of 
Washington, Dept. of Animal Husbandry, Pull- 
man. Professor. (5, 1952) 

Schneider, Charles L., M.D., Ph.D. 22148 Michi- 
gan Ave., Dearborn, Mich. (1, 1949) 

Schneider, Howard A., Ph.D. Rockefeller Inst. 
for Med. Research, 66th Street and York Ave- 
nue, New York City 21. Associate. (5, 1947) 

Schneider, John J., Ph.D., M.D. Jefferson Med. 
College, 1025 Walnut St., Philadelphia 7, Pa. 
Asst. Prof. Exper. Medicine. (2, 1950) 

Schneider, Jurg A., M.D. Ciba Pharmaceutical 
Products, Inc. Summit, N. J. Sr. Physiologist. 
(3, 1954) : 

Schneider, Walter C., Ph.D. Natl. Insts. of 
Health, Natl. Cancer Inst., Bethesda 14, Md. 
Chemist, Lab. of Biology. (2, 1951) 

Schneierson, S. Stanley, M.D. Mount Sinai Hos- 
pital, 2 East 100th St., New York City 29. Assoc. 
in Microbiology. (6, 1946) 

Schoepfie, Gordon M., Ph.D. Washington Univ. 
School of Medicine, St. Louis, Mo. Asst. Prof. 
of Physiology. (1, 1943) 

Scholander, P. F., M.D., Ph.D. Woods Hole 
Oceanographic Inst., Wonds Hole, Mass. 
Physiologist. (1, 1947) 

Schradieck, Constant E., M.D. 26 Woodchester 
Rd., Wellesley Hills, Mass. Retired. (6, 1921) 

Schreiner, Oswald, Ph.D. 21 Primrose St., Chevy 
Chase 15, Md. Collaborator, U.S.D.A. (2R, 1908) 

Schrek, Robert, M.D. Veterans Admin. Hospital, 
Hines, Ill. Chief, Tumor Research Unit; Asst. 
Prof. of Pathology, Northwestern Univ., Chi- 
cago. (4, 1952) 

Schroeder, Henry A., M.D. Washington Univ., 
School of Medicine, 640 S. Kingshighway, St. 
Louis 10, Mo. Assoc. Prof. of Medicine. (1, 1947) 

Schubert, Jack, Ph.D. Argonne Natl. Lab., Box 
299, Lemont, Ill. Senior Chemist; Lecturer in 
Chemistry, Univ. of Chicago. (2, 1954). 

Schubert, Maxwell, Ph.D. New York Univ. Col- 
lege of Medicine, 477 First Ave., New York 
City 10. Adjunct Assoc. Prof. of Chemistry. 
(3, 1947) 

Schuck, Cecelia, Ph.D. Purdue Univ., Dept. of 
Home Economics, Lafayette, Ind. Prof. of Nu- 
trition. (5, 1941) 

Schueler, Fred W., Ph.D. State Univ. of Iowa 








College of Medicine, Dept. of Pharmacology, 
Iowa City. Assoc. Prof. (3, 1949) 

Schulman, Martin P., Ph.D. State Univ. of N. Y. 
Med. School, Dept. of Biochemistry, Syracuse 
10, N. Y. Asst. Prof. (2, 1954) 

Schultz, Edwin William, M.D. Stanford Univ., 
743 Cooksey Lane, Stanford, Calif. Prof. of 
Bacteriology and Exper. Pathology Emeritus. 
(4, 1927; 6R, 1928) 

Schultz, Fred H., Jr., Ph.D. Baxter Labs., Inc., 
Morton Grove, Ill. Dir., Pharmacological Re- 
search. (3, 1948) 

Schultz, W. H., Ph.D. 241 W. Broadway, Long 
Beach, N. Y. Prof. Emeritus of Pharmacology, 
Univ. of Maryland. (1R, 1907; 3R, 1909) 

Schultze, MaxO., Ph.D. Univ. of Minnesota, Dept. 
of Agricultural Biochemistry, Univ. Farm, St. 
Paul 1. Professor. (2, 1938; 5, 1952) 

Schwartz, Irving L., M.D. Rockefeller Inst. for 
Med. Research, York Ave. and East 66th St., 
New York City 21. Asst.; Asst. Physician to 
the Hospital. (1, 1952) 

Schwartz, Samuel, M.D. Univ. of Minnesota, 
Dept. of Medicine, Minneapolis 14. Assoc. Prof. 
of Exper. Medicine. (2, 1952) 

Schweigert, B. S., Ph.D. Univ. of Chicago, Amer- 
ican Meat Inst. Foundation, 939 E. 57th St., 
Chicago 37, Ill. Assoc. Prof. of Biochemistry; 
Asst. Dir. of Research, American Meat Inst. 
(2, 1949; 5, 1950) 

Schweizer, Malvina, Ph.D. New York Univ., 
Washington Square College of Arts and Sci- 
ences, New York City. Assoc. Prof. of Biology. 
(1, 1944) 

Schwerma, Henry, Ph.D. 6030 Sheridan Rd., Apt. 
1304, Chicago 40, Ill. Anesthesiologist, St. 
Francis Hosp., Evanston. (1, 1948) 

Schwert, George W., Ph.D. Duke Univ. School 
of Medicine, Dept. of Biochemistry, Durham, 
N. C. Assoc. Prof. (2, 1949) 

Schwimmer, Sigmund, Ph.D. Western Regional 
Research Lab., U. S. Dept. of Agriculture, 
800 Buchanan St., Albany, Calif. Chemist, 
Vegetable Processing Div. (2, 1947) 

Scott, Charles Covert, Ph.D., M.D. Warner- 
Chilcott Labs., Morris Plains, N. J. Dir. of 
Clinical Pharmacology. (3, 1945) 

Scott, David Alymer, Ph.D. Connaught Labs.., 
Univ. of Toronto, Toronto 5, Ontario, Canada. 
Research Member. (2, 1935) 

Scott, Donald, Jr., Ph.D. Univ. of Pennsylvania 
Med. School, 243 Anatomy Bldg., Philadelphia 
4. Asst. Prof., Dept. of Anatomy; Assoc., Dept. 
of Neurology. (1, 1950) 

Scott, Edward M., Ph.D. Arctic Health Research 
Center, Box 960, Anchorage, Alaska. Chief, Bio- 
chemistry and Nutrition. (2, 1954) 

Scott, Ernest L., Ph.D. 64 South St., Bogota, N. J. 
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Assoc. Prof. Emeritus of Physiology, Columbia 
Univ. (1R, 1914; 2R, 1915) 
Scott, James K., M.D. Univ. of Rochester School 
of Medicine and Dentistry, Atomic Energy 
Project, Rochester 7, N. Y. Chief, Pathology 

Section, AEC; Assoc. in Pathology. (4, 1949) 

Scott, John C., Ph.D. Hahnemann Med. College, 
Philadelphia, Pa. Prof. and Head of Dept. of 
Physiology. (1, 1936) 

Scott, Milton Leonard, Ph.D. Cornell Univ., Rice 
Hall, Ithaca, N. Y. Prof. of Animal Nutrition 
and Poultry Husbandry. (2, 1952; 5, 1954) 

Scott, R. W., M.D. City Hospital, Cleveland, 
Ohio. Physician in Chief; Prof. of Clin. Medicine, 
Western Reserve Univ. (1, 1917; 3, 1917) 

Scott, V. Brown, Ph.D., M.D. Inlow Clinic, Shel- 
byville, Ind. Internist, Div. of Medicine. (1, 
1941) 

Scott, W. W., Ph.D., M.D. Brady Urological Inst., 
Johns Hopkins Hospital, Baltimore 5, Md. 
Urologist-in-Charge. (1, 1943) 

Scow, Robert O., M.D. Natl. Insts. of Health, 
Natl. Inst. of Arthritis and Metabolic Diseases, 
Bethesda 14, Md. Surgeon, USPHS. (1, 1953) 

Scrimshaw, Nevin S., Ph.D., M.D. Instituto de 
Nutricion de Centro America y Panama, Guate- 
mala City, Guatemala, Central America. 
Regional Advisor in Nutrition, Pan American 
Sanitary Bureau and WHO; Dir., Inst. of Nu- 
trition of Central America and Panama. (5, 1949) 

Scudi, John V., Ph.D. Wallace and Tiernan, Inc., 
Box 178, Newark 1, N. J. Dir., Pharmaceuti- 
cal Research, (2, 1942; 3, 1950; 5, 1945) 

Seager, Lloyd D., M.D. Univ. of Arkansas Med. 
School, Little Rock. Prof. and Head, Dept. of 
Physiology and Pharmacology. (3, 1939) 

Seaman, Gerald R., Ph.D. Univ. of Texas Med. 
Branch, Galveston. Asst. Prof. of Physiology. 
(1, 1952) 

Seastone, C. V., Jr., M.D. Univ. of Wisconsin 
Med. School, Madison. Prof. and Chairman of 
Med. Bacteriology. (6, 1939) 

Sebrell, W. H., Jr., M.D. Natl. Insts. of Health, 
Bethesda 14, Md. Director. (2, 1938; 5, 1937) ° 

Seeberg, Victor P., Ph.D. Cutter Labs., Berkeley, 
Calif. Dir., Pharmacological Research Dept.’ (3, 
1953) 

Seecof, David P., M.D. 1970 Daly Ave., Bronx, 
New York City. (4, 1927) 

Seed, John C., M.D. The Wellcome Researc:: 
Labs., Tuckahoe, N. Y. (3, 1952) 

Seegai, Beatrice Carrier, M.D. Columbia Univ. 
College of Physicians and Surgeons, 630 W. 
168th St., New York City 32. Assoc. Prof. cf 
Bacteriology. (4, 1951; 6, 1949) 

Seegal, David, M.D. Goldwater Memorial Hosr- 

pital, Columbia (First) Div., Welfare Island, 

New York City 17. Dir.; Prof. of Medicine, 

Columbia Univ. (6, 1930) 
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Seegers, Walter H., Ph.D. Wayne Univ. College 
of Medicine, 1401 Rivard, Detroit 7, Mich. 
Prof. of Fhysiology; Chairman, Dept. of Physiol- 
ogy and Pharmgcology. (1, 1947; 2, 1941) 

Seevers, Maurice Harrison, Ph.D., M.D. Univ. 
of Michigan, Ann Arbor. Prof. and Chairman 
of Dept. of Pharmacology. (1, 1933; 3, 1930) 

Segaloff, Albert, M.D. Alton Ochsner Med. Foun- 
dation, 3503 Prytania St.. New Orleans, La. 
Dir. of Endocrine Research. (4, 1946) 

Seibert, Florence B., Ph.D. Univ. of Pennsyl- 
vania, Henry Phipps Inst., 7th and Lombard 
Sts., Philadelphia. Assoc. Prof. of Biochemistry. 
(2, 1925) 

Seibert, Richard A., Ph.D. Baylor Univ. College 
of Medicine, Dept. of Pharmacology, Houston 
25, Tex. Asst. Prof. (3, 1953) 

Seidell, Atherton, Ph.D. 2301 Connecticut Ave., 
Washington, D. C. (2R, 1924) 

Seifter, Joseph, M.D. Wyeth Inst. of Applied 
Biochemistry, Philadelphia, Pa. Director of 
Research. (8, 1940) 

Seifter, Sam, Ph.D. State Univ. of New York 
Med. Center at New York City, 350 Henry St., 
Brooklyn 2, N. Y. Assoc. Prof. of Biochemis- 
try. (2, 1946) 

Selkurt, Ewald E., Ph.D. Western Reserve Univ. 
School of Medicine, Cleveland 6, Ohio. Assoc. 
Prof. of Physiology. (1, 1945) 

Sell, Harold M., Ph.D. Michigan State College, 
Dept. of Agricultural Chemistry, East Lansing. 
Prof. (Research). (2, 1954) 

Selle, Wilbur Arthur, Ph.D. Univ. of California at 
Los Angeles Med. School, Los Angeles. Prof. 
and Head, Dept. of Biophysics. (1, 1938) 

Sellers, E. A., M.D., Ph.D. Univ. of Toronto, 
Dept. of Physiology, Toronto, Ontario, Canada. 
Prof. of Physiology; Assoc. Prof. in Banting and 
Best Dept. of Med. Research. (1, 1947) 

Selye, Hans, M.D., Ph.D. Inst. of Exper. Medi- 

» eine and Surgery, Univ. of Montreal, Montreal, 

' Quebec, Canada. Prof. and Dir. (1, 1934), 

Sendroy, Julius, Jr., Ph.D. Naval Med. Research 
Inst., Natl. Naval Med. Center, Bethesda 14, 
Md. Chief Chemist; Head, Div. of Chemistry. 
(1, 1954; 2, 1928) 

Sevag, M. G., Ph.D. Univ. of Pennsylvania School 
of Medicine, Microbiology Dept., Philade!phia 
4, Assoc. Prof. (2, 1949; 6, 1941) 

Sevringhaus, Elmer L., M.D. Hoffmann-La 
Roche, Inc., Nutley 10, N. J. Dir. of Clin. Re- 
search; Clin. Prof. of Medicine, New York Med. 
College. (2, 1923; 5, 1939) 

Shack, Joseph, Ph.D. Natl. Cancer Inst., NIH, 
Bethesda 14, Md. Biochemist. (2, 1954) 

Shaffer, C. Boyd, Ph.D. American Cyanamid Co., 
30 Rockefeller Plaza, New York City 20. Chief 
Industrial Toxicologist. (3, 1950) 

Shaffer, Morris F., Ph.D. Tulane Univ. School of 
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Medicine, Dept. of Microbiology, New Orleans, 
La. Prof. and Dept. Chairman. (4, 1939; 6, 1937) 

Shaffer, Philip A., Ph.D. Washington Univ. Med. 
School, St. Louis 10, Mo. Prof. Emeritus of Bio- 
logical Chemistry. (2R, 1906) 

Shanes, AbrahamM., Ph.D. Natl. Insts. of Health, 
Exper. Biology and Medicine Inst., Bethesda 
14, Md. Animal Physiologist. (1, 1946) 

Shank, Robert E., M.D. Washington Univ. School 
of Medicine, St. Louis 10, Mo. Prof. of Preventive 
Medicine and Head of Dept. (2, 1947) 

Shannon, James A., Ph.D., M.D. Natl. Insts. of 
Health, Natl. Heart Inst., Bethesda 14, Md. 
Assoc. Director. (1, 1933; 3, 1945) 

Shapiro, Herbert, Ph.D. Hospital of the Univ. of 
Pennsylvania, 3600 Spruce St., Philadelphia 4. 
Asst. Prof. of Physical Medicine, Grad. School 
of Medicine. (1, 1937) 

Sharpless, George R., Sc.D. Lederle Labs., Pear] 
River, N. Y. Research Assoc. (5, 1942) 

Shaw, Elliott, Ph.D. Rockefeller Inst. for Med. 
Research, York Ave. at 66th St., New York City 
21. Associate. (2, 1954) 

Shaw, J. C., Ph.D. Univ. of Maryland, Dept. of 
Dairy Husbandry, College Park. Professor. 
(1, 1947) 

Shaw, James H., Ph.D. Harvard School of Dental 
Medicine, Boston, Mass. Asst. Prof. of Dental 
Medicine. (5, 1948) 

Shaw, Myrtle, Ph.D. 11 S. Lake Ave., Albany, 
N. Y. Sr. Bacteriologist, Div. of Labs. and Re- 
search, N. Y. State Dept. of Health. (6, 1937) 

Shay, Harry, M.D. Temple Univ. School of Medi- 
cine, Philadelphia, Pa. Dir. of Fels Research 
Inst. and Prof. of Clin. Medicine. (1, 1944) 

Shear, M. J., Ph.D. Natl. Insts. of Health, Natl. 
Cancer Inst., Bethesda 14, Md. Chief, Lab. of 
Chemical Pharmacology. (2, 1930; 3, 1953) 

Sheard, Charles, Ph.D. Mayo Foundation, Roch- 
ester, Minn. Chief of Div. of Physics and Bio- 
physical Research; Prof. of Physiological Optics 
and Biophysics, Univ. of Minnesota. (1, 1925) 

Shechmeister, I. L., Ph.D. Washington Univ. 
School of Dentistry, St. Louis, Mo. Assoc. 
Prof. of Bacteriology. (6, 1951) 

Sheehan, Donal, M.D., D.Sc. New York Univ.- 
Bellevue Med. Center, 477 First Ave., New 
York City. (1, 1938) 

Sheffner, A. Leonard, Ph.D. QM Food and Con- 
tainer Inst. for the Armed Forces, 1819 W. 
Pershing Rd., Chicago 9, Ill. Supervisory Chem- 
ist. (2, 1954) 

Shelesnyak, M. C., Ph.D. Weizmann Inst. of 
Science, Dept. of :Exper. Biology, Rehovoth, 
Israel. Sr. Scientist: (1, 1948) i... 

Shelley, Walter B., Ph.D., M.D. Univ. of Penn- 
sylvania Hospital, 3400 Spruce St., Philadelphia 
4. Physician. (1, 1946) 

Shemin, David, Ph.D. Columbia Univ. College of 
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Physicians and Surgeons, 630 W. 168th St., New 
York City 32. Prof. of Biochemistry. (2, 1944) 
Shepard, Charles C., M.D. Public Health Service, 
P.O. Box 61, Montgomery 1, Alabama. Sr. 

Surgeon. (6, 1951) 

Sheppard, C. W., Ph.D. Oak Ridge Natl. Lab., 
Biology Div., Oak Ridge, Tenn. Principal 
Physicist. (1, 1950) 

Sheppard, Fay, M.S. Univ. of Oklahoma Med. 
School, Oklahoma City. Instr. in Biochemistry. 
(2, 1936) 

Sherman, F. G., Ph.D. Brown Univ., Dept. of 
Biology, Providence 12, R. I. Assoc. Prof. (1, 
1950) 

Sherman, Henry C., Ph.D. % Mrs. O. E. Lanford, 
Elmbrook Farm, Castleton-on-"‘udson, Route 1, 
N. Y. (1R, 1923; 2R, 1906; 5R, 1933) 

Sherman, William C., Ph.D. Chas. Pfizer and 
Co., Terre Haute, Ind. (5, 1949) 

Sherrod, Theodore R., Ph.D., M.D. Univ. of Iili- 
nois, College of Medicine, 1853 West Polk St., 
Chicago 12. Assoc. Prof. of Pharmacology. (3, 
1952) 

Sherwin, Carl Paxson, Sc.D., M.D., Dr. P.H. 
Whippleville, N. Y. Consultant, Med. Dept., 
Hyde Memorial Hospital, Malone, N. Y. (2R, 
1917) 

Sherwood, Noble P., Ph.D., M.D. Univ. of Kan- 
sas, 503 Snow Hall, Lawrence. Pathologist. 
(6, 1928) 

Sherwood, Thomas Cecil, Ph.D., M.D. 2133 
Octavia, New Orleans 15, La. Staff Member, 
Internal Medicine, Southern Baptist Hospital. 
(1, 1938) 

Shettles, Landrum B., Ph.D., M.D. Columbia 
Univ., College of Physicians and Surgeons, Box 
330, 622 W. 168th St., New York City. Assoc. 
in Obstetrics and Gynecology. (1, 1946) 

Shideman, Frederick E., Ph.D., M.D. Univ. of 
Wisconsin, Dept of Pharmacology, Madison 6. 
Prof. of Pharmacology and Toxicology. (3, 1944) 

Shils, Maurice E., Sc.D. 600 W. 168th St., New 
York City 32. Asst. Prof. of Nutrition, School of 
Public Health, Columbia Univ. (5, 1950) 

Shimkin, Michael Boris, M.D. Natl. Cancer 
Inst., NIH, Bethesda 14, Md. Chief of Biometry 
and Epidemiology Branch. (4, 1940) 

Shinowara, George Y., Ph.D. Ohio State Univ. 
College of Medicine, Columbus 10. Prof. and 
Chief of Div. of Chem. Pathology. (2, 1949) 

Shipley, Reginald A., M.D. Veterans Admin. Hos- 
pital, 7300 York Rd., Cleveland 29, Ohio. Dir., 
Radioisotope Unit. (1, 1945) 

Shipley, Robert E., M.D. Lilly Lab. for Clin. Re- 
search, Indianapolis City Hospital, Indianap- 
olis, Ind. Physiologist. (1, 1945) 

Shive, William, Ph.D. Univ. of Texas, Dept of 
Chemistry, Austin. Prof. of Chemistry. (2, 1948) 

Shlaer, Simon, Ph.D. Box 1663, Los Alamos, 
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N. M. Staff Member, Los Alamos Scientific 
Lab. (1, 1938) 

Shock, Nathan W., Ph.D. Baltimore City Hos- 
pitals, Baltimore 24, Md. ,Chief, Section cn 
Gerontology, USPHS, Natl. Insts. of Health, 
Bethesda, Md. (1, 1942) 

Shoemaker, Harold A., Ph.D. Univ. of Oklahoma 
School of Medicine, 801 N. E. 13th St., Oklahoma 
City. Prof. of Pharmacology. (3, 1941) 

Shope, Richard E., M.D. Ridge Road, Kingston, 
N. J. Member, Rockefeller Inst. (4, 1934) 

Shorr, Ephraim, M.D. New York Hospital, 525 E. 
68th St., New York City. Asst. Attending Physi- 
cian; Assoc. Prof. of Medicine, Cornell Univ. 
Med. College. (1, 1931; 3, 1942) 

Shrigley, E. W., Ph.D., M.D. Indiana Univ. Med. 
Center, Dept. of Microbiology, 1040-1232 W. 
Michigan St., Indianapolis 7. Prof. and Chair- 
man of Dept. (6, 1946) 

Shulman, Sidney, Ph.D. Univ. of Buffalo School 
of Medicine, Dept. of Bacteriology and Im- 
munology, Buffalo, N. Y. Assoc. in Immuno- 
chemistry. (2, 1953) 

Shwartzman, Gregory, M.D. 230 E. 50th St., New 
York City. Head of Dept. of Bacteriology, Mount 
Sinai Hospital; Prof. of Bacteriology, Columbia 
Univ. (4, 1929; 6, 1930) 

Sichel, F. J. M., Ph.D. Univ. of Vermont College 
of Medicine, Burlington. Prof. and Chairman of 
Dept. of Physiology and Biophysics. (1, 1939) 

Sickles, Grace M., B.A. 2201 Twelfth St., Troy, 
N. Y. Assoc. Bacteriologist, Div. of Labs. and 
Research, New York State Dept. of Health. (6, 
1932) 

Sickles, Gretchen R., A.B. New York State 
Dept. of Health, Div. of Labs. and Research, 
Albany, N. Y. Asst. Bacteriologist. (6, 1937) 

Siebenmann, Charles O., D.Eng. Connaught 
Med. Research Labs., Univ. of Toronto, Toronto 
5, Ontario, Canada. Research Assoc.; Lecturer 
in Hygiene and Preventive Medicine. (3, 1946) 

Siebens, Arthur A., M.D. State Univ. of New 
York Med. Center at New York, Dept. of Physi- 
ology and Pharmacology, Brooklyn 2. Assoc. 
Prof. (1, 1952) 

Siebert, Walter J.. M.D. Lutheran Hospita’, 
St. Louis, Mo. Dir. of Labs.; Pathologist; Ass‘. 
Prof., Washington Univ. (4, 1932) 

Siegmund, Otto Hanns, D.V.M. Merck and Co, 
Inc., Veterinary Research Dept., Rahway, 
N. J. Mgr., Veterinary I. ~ature Sec. (3, 1950) 

Siekevitz, Philip, Ph.D. Rev_.-feller Inst. for Mec. 
Research, 66th St. and York Ave. New Yor 
City 21. Assistant. (2, 1954) 

Sigel, M. Michael, Ph.D. Communicable Diseas2 
Center, Virus and Rickettsia Sec., USPH*, 
P. O. Box 61, Montgomery, Ala. (6, 1950) 

Silber, Robert H., Ph.D. Merck Inst., Rahwa;, 

N. J. Head, Dept. of Biochemistry. (2, 1948) 
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December 1954 


Si!berberg, Martin, M.D. 18 S. Kingshighway, St. 
Louis 8, Mo. Asst. Prof. of Pathology, Washing- 
‘on Univ. School of Medicine; Sr. Pathologist, 
Hospital Div., City of St. Louis. (4, 1944) 

Silberberg, Ruth, M.D. 18 S. Kingshighway, St. 
Louis 8, Mo. Asst. Prof. of Pathology, Washing- 
ton Univ. School of Medicine; Sr. Pathologist, 
Hospital Div., City of St. Louis. (4, 1944) 

Silverman, Milton, Ph.D. Natl. Insts. of Health, 
Bethesda 14, Md. Sr. Scientist, Exper. Biology 
and Medicine Inst. (2, 1950) 

Silvette, Herbert, Ph.D. ‘‘Low Gear,’”’ Stanards- 
ville, Va. (1, 1933; 3, 1940) 

Simmonds, Sofia, Ph.D. Yale Univ., School of 
Medicine, Dept. of Biochemistry, 333 Cedar St., 
New Haven 11, Conn. Asst. Prof. of Biochem- 
istry and Microbiology. (2, 1948) 

Simonds, James P., Ph.D., M.D. 1200 Belden 
Ave., Chicago 45, Ill. Prof. Emeritus of Pa- 
thology, Northwestern Univ. Med. School. (4, 
prior to 1920) 

Simonsen, Daisy G., Ph.D. St. Joseph Hospital, 
Orange, Calif. Biological Chemist. (2, 1949) 

Simonson, Ernst, M.D. Univ. of Minnesota, Lab. 
of Physiological Hygiene, Stadium South Tower. 
Minneapolis 14. Assoc. Prof. of Physiology. (1, 
1941) P 

Simpson, Miriam E., Ph.D., M.D. Univ. of Cali- 
fornia, Berkeley. Prof. of Anatomy. (1, 1946) 

Sinclair, Hugh, M.D. Univ. of Oxford, Oxford, 
England. Dir., Lab. of Human Nutrition. (5, 
1953) 

Singal, Sam A., Ph.D. Med. College of Georgia, 
Augusta. Assoc. Prof. of Biochemistry. (2, 1948) 

Singer, Thomas P., Ph.D. Dept. of Biochemistry, 
Edsel B. Ford Inst. for Med. Research, Henry 
Ford Hosp., Detroit 2, Mich. (2, 1948) 

Sinsheimer, Robert L., Ph.D. Iowa State College, 
Dept. of Physics, Ames. Assoc. Prof. of Bio- 
physics. (2, 1953) 

Sirota, Jonas H., M.D. 325 Riverside Dr., New 
York City 25. Research Fellow, Mt. Sinai Hos- 
pital. (1, 1951) 

Sizer, Irwin W., Ph.D. [Massachusetts Inst. of 
Technology, Cambridge. Assoc. Prof. of Physi- 
ology. (1, 1944) 

Skelton, Floyd Reginald, Ph.D. Univ. of Kansas 
Med. Center, Kansas City. Instr. of Pathology. 
(4, 1954) 

Skinner, John Taylor, Ph.D. The Grapette Co., 
Camden, Ark. Chief Chemist. (2, 1946) 

skipper, Howard E., Ph.D. Southern Research 
Inst., 917 S. 20th St., Birmingham, Ala. Asst. 
Dir. and Head, Biochemistry Div. (2, 1953) 

Slater, Irwin H., M.D. Strong Memorial Hospital, 
Rochester 20, N.Y. Asst. Prof. of Pharmacology. 
(3, 1951) 

Slein, Milton W., Ph.D. 102 Norva Ave., Fred- 
erick, Md. Biochemist, Camp Detrick. (2, 1953) 
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Sloane, Nathan H., Ph.D. American Cyanamid 
Company, Lederle Labs. Div., Pearl River, 
N. Y. Group Leader in Biochemistry. (2, 1954) 

Sloviter, Henry A., Ph.D., M.D. Univ. of Penn- 
sylvania School of Medicine, Philadelphia 4. 
Asst. Prof. of Biological Chemistry. (2, 1954) 

Smadel, Joseph Edwin, M.D. Army Med. Service 
Grad. School, Washington 12, D. C. Chief, 
Dept. of Virus and Rickettsial Diseases. (4, 
1940; 6, 1937) 

Small, James C., M.D. 101 S. 39th St., Philadel- 
phia, Pa. (4, 1927) 

Smetana, Hans F., M.D. Armed Forces Inst. of 
Pathology, 7th St. and Independence Ave., 
Washington 25, D. C. Chief, Div. of Pathology. 
(4, 1934) ' 

Smith, Arthur H., Ph.D. Wayne Univ. College of 
Medicine, Detroit 26, Mich. Prof. and Head of 
Dept. of Physiological Chemistry. (2, 1921; 5, 
1933) 

Smith, Austin Edward, M.D. American Med. As- 
soc., 585 N. Dearborn St., Chicago, Ill. Editor, 
J.A.M.A. (3, 1942) 

Smith, Carl C., Ph.D. Christ Hospital, Inst. of 
Med. Research, Cincinnati 19, Ohio. Research 
Assoc. in Pharmacology. (3, 1951) 

Smith, Clarence A., Ph.D. Standard Brands, Inc., 
595 Madison Ave., New York City. Technical 
Dir., Agricultural Dept. (IR, 1921) 

Smith, David T., M.D. Duke Hospital, Durham, 
N. C. Prof. of Bacteriology and Assoc. Prof. of 
Medicine. (5, 1943; 6, 1949) 

Smith, Dietrich Conrad, Ph.D. Univ. of Maryland 
School of Medicine, Lombard and Greene Sts., 
Baltimore. Prof. of Physiology. (1, 1937) 

Smith, Donn L., Ph.D. Univ. of Colorado, Dept. 
of Pharmacology, 4200 E. Ninth Ave., Denver. 
Asst. Prof. (3, 1953) 

Smith, Douglas E., Ph.D. Argonne Natl. Lab., 
P.O. Box 299, Lemont, Ill. Assoc. Physiologist. 
(1, 1947) 

Smith, Durwood James, M.D. Univ. of Vermont, 
College of Medicine, Burlington. Prof. of 
Pharmacology. (1, 1952) 

Smith, Edwin L., Ph.D. Univ. of Texas Dental 
Branch, Houston. Prof. of Physiology. (1, 1948) 

Smith, Elinor Van Dorn, Ph.D. 56 Middle St., 
Hadley, Mass. Prof. of Bacteriology, Smith 
College. (6, 1940) 

Smith, Elizabeth R. B., Ph.D. Army Med. Service 
Grad. School, Walter Reed Army Med. Center, 
Washington 12, D. C. Biochemist, (2, 1938) 

Smith, Emil L., Ph.D. Univ. of Utah School of 
Medicine, Salt Lake City 1. Prof. of Biochemis- 
try; Research Prof. of Medicine. (2, 1946) 

Smith, Erma A., Ph.D., M.D. Veterans Admin. 
Hospital, Hines, Ill. Psychiatrist. (1, 1928) 

Smith, Falconer, Ph.D. 6020 Tilden Lane, Rock- 
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ville, Md. Sr. Scientist, 
in Radiobiology. (1, 1950) 

Smith, Frederick G., Ph.D. Iowa State College, 
Botany Dept., Ames. Assoc. Prof. (2, 1954) 

Smith, Grant Newey, Ph.D. Dow Chemical Co. 
Agric. Research Lab., Midland, Mich. Bio- 
chemist. (2, 1953) 

Smith, H. P., M.D. Columbia Univ. College of 
Physicians and Surgeons, 630 W. 168th St., 
New York City 32. Delafield Prof. of Pathology. 
(1, 1937; 4, 1925) 

Smith, Homer W., Sc.D. New York Univ., Belle- 
vue Med. Center, 477 First Ave., New York 
City. Prof. of Physiology. (1, 1923; 2, 1930) 

Smith, Janice M., Ph.D. Univ. of Illinois, Dept. 
of Home Economics, Urbana. Prof. and Head of 
Dept. (5, 1947) 

Smith, Jay A., Ph.D. Chicago Med. School, Dept. 
of Physiology, 710 8. Wolcott Ave., Chicago 12, 
Ill. Assoc. Prof. (1, 1951) 

Smith, John R., M.D. Washington Univ. School 
of Medicine, St. Louis 10, Mo. Assoc. Prof. of 
Medicine. (1, 1947) 

Smith, Lawrence Weld, M.D. 119 E. 26th St., 
New York City 10. (4, 1927) 

Smith, Lee Irvin, Ph.D. Univ. of Minnesota School 
of Chemistry, Minneapolis 14. Prof. and Chief of 
Div. of Organic Chemistry. (2, 1942) 

Smith, Margaret Cammack, Ph.D. El Encanto 
Estates, Tucson, Ariz. (5, 1933) 

Smith, Margaret H. D., M.D. Tulane Univ. Med. 
School, 1430 Tulane Ave., New Orleans, La. 
Assoc. Prof. of Pediatrics. (6, 1953) 

Smith, Paul K., Ph.D. George Washington Univ. 
School of Medicine, 1335 H St., N.W., Washing- 
ton 5, D. C. Prof. of Pharmacology and Ezec. 
Officer of Dept. (2, 1937; 3, 1937) 

Smith, Paul W., Ph.D. Univ. of Oklahoma School 
of Medicine, 801 N. E. 13th St., Oklahoma City. 
Prof. of Pharmacology. (1, 1933; 3, 1951) 

Smith, Philip Edward, Ph.D. Columbia Univ., 630 
W. 168th St., New York City 32. (1R, 1923) 

Smith, Ralph G., M.D., Ph.D. Federal Security 
Agency, Food and Drug Admin., Washington 
25, D. C. Med. Officer; Head of New Drug Branch. 
(3, 1929) 

Smith, R. Blackwell, Jr., Ph.D. Med. College of 
Virginia, Richmond 19. Assoc. Prof. of Pharma- 
ology. (3, 1944) 

Smith, Robert E., Ph.D. Univ. of California at 
Los Angeles Med. School, Los Angeles 24. Assoc. 
Prof. of Physiology. (1, 1953) 

Smith, Sedgwick E., Ph.D. Cornell Univ., Dept. 
of Animal Husbandry, Ithaca, N. Y. Professor. 
(5, 1945) 

Smith, Susan Gower, M.A. Duke Univ., Durham, 
N. C. Assoc. in Nutrition, School of Medicine. 
(5, 1939) 
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Smith, Sybil L., A. M. 1421 44th St., N. W., Was)- 
ington, D. C. (5, 1940) 

Smith, Wilbur Kenneth, M.D. Univ. of Rochester 
School of Medicine and Deuvistry, Rochester, 
N. Y. Assoc. Prof. of Anatomy. (1, 1939) 

Smith, Willie W., Ph.D. Natl. Insts. of Health, 
Bethesda, Md. Physiologist. (1, 1941) 

Smithburn, Kenneth C., M.D. Rockefeller Founda- 
tion,49 West 49th St., New York City 20. Staff Mem- 
ber, Div. of Medicine and Public Health. (6, 1937) 

Smolens, Joseph, B.S. Children’s Hospital, 1740 
Bainbridge St., Philadelphia, Pa. Staff Member; 
Asst. Prof. of Bacteriology in Pediatrics, Univ. 
of Pennsylvania. (6, 1943) 

Smythe, C. V., Ph.D. 5000 Richmond St., Phila- 
delphia, Pa. Head of Biochemistry Lab., Rohm 
& Haas Co. (2, 1934) 

Snape, William J., M.D. 573 Stevens St., Camden, 
N. J. (1, 1948) 

Snell, Albert M., M.D. Palo Alto Clinic, 300 Homer 
St., Palo Alto, Calif. (4, 1930) 

Snell, Esmond £., Ph.D. Univ. of Texas, Dept. of 
Chemistry, Austin 12. Prof. (2, 1942; 5, 1946) 

Snider, Ray S., Ph.D. Northwestern Univ. School 
of Medicine, 303 E. Chicago Ave., Chicago 11, 
Ill. Assoc. Prof. of Anatomy. (1, 1949) 

Snoke, Jolin E., Ph.D. Univ. of California Med. 
Center, Dept. of Physiclogical Chemistry, Los 
Angeles 24. Asst. Prof. (2, 1954) 

Snyder, Charles D., Ph.D. 4709 Keswick Rd., 
Baltimore, Md. Prof. Emeritus of Exper. Physi- 
ology, Johns Hopkins Univ. (1R, 1907) 

Snyder, Franklin Faust, M.D. Boston Lying-In 
Hospital, Boston, Mass. (1, 1936) 

Snyder, John Crayton, M.D. Harvard School of 
Public Health, 695 Huntington Ave., Boston, 
Mass. Prof. and Head of Dept. of Microbiology. 
(6, 1950) : 

Snyderman, Selma E., M.D. New York Univ. 
College of Medicine, Dept. of Pediatrics, New 
York City 16. Asst. Prof. (5, 1953) 

Sobel, Albert E., Ph.D. Jewish Hospital of Brook- 
lyn, 555 Prospect Pl., Brooklyn 16, N. Y. Head 
of Dept. of Biochemistry; Adjunct Prof. of Chem- 
istry, Polytechnic Inst. of Brooklyn; Special Lec- 
turer, N. Y. State Univ. College of Medicine. (2, 
1939) 

Sober, Herbert A., Ph.D. Natl. Insts. of Health, 
Natl. Cancer Inst., Bethesda 14, Md. Heac, 
Unit of Physical and Chromatographic Separc - 
tions. (2, 1951) 

Sobin, Sidney S., M.D., Ph.D. 416 N. Bedfor 1 
Drive, Beverly Hills, Calif. (1, 1949) 

Sobotka, Harry, Ph.D. Mount Sinai Hospita', 
Fifth Ave. and 100th St., New York City 2°. 
Dir. of Chemistry Lab. (2, 1932; 5, 1933) 

Solandt, Donald Young, M.D., Ph.D. Univ. ci 
Toronto, Toronto, Ontario, Canada. Prof. cf 
Physiology in charge of Biophysics, Faculty cf 
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Medicine; Prof. and Head of Dept. of Hygiene, 
School of Hygiene. (1, 1937) 

Sollmann, Torald, M.D. 14327 Superior Rd., 
Cleveland, Ohio. Prof. Emeritus of Pharma- 
cology, Western Reserve Univ. (1R, 1902; 2R, 
1906; 3R, 1908) 

Solomon, A. K., Ph.D. Harvard Med. School, Bio- 
physical Lab., Boston, Mass. Asst. Prof. of 
Physiological Chemistry. (1, 1952) 

Solotorovsky, Morris, Ph.D. 111 Rockview Ave., 
North Plainfield, N. J. Merck Inst. for Therapeu- 
tic Research Rahway, N. J.; Research Assoc. in 
Chemotherapy. (6, 1946) 

Sommers, Sheldon C., M.D. Massachusetts Me- 
morial Hosp., Boston. Pathologist. (4, 1954) 

Somogyi, Michael, Ph.D. 216 8. Kingshighway, St. 
Louis, Mo. Biochemist, Jewish Hospital of St. 
Louts. (2, 1927) 

Sonnenschein, Ralph R., M.D., Ph.D. Univ. of 
California School of Medicine, Los Angeles 24. 
Assoc. Prof. of Physiology. (1, 1950) 

Soskin, Samuel, M.D., Ph.D. 414 N. Camden 
Drive, Beverly Hills, Calif. (1, 1930; 5, 1933) 

Spain, Will C., M.D. 116 E. 58rd St., New York 
City. Clin. Prof. of Medicine, Post-Grad. Med. 
School, Columbia Univ. (6, 1923) 

Spaulding, Earle H., Ph.D. Temple Univ:, School 
of Medicine, Broad St. at Ontario, Philadelphia 
40, Pa. Prof. and Head of Dept. of Microbiology. 
(6, 1950) 

Spealman, C. R., Ph.D. Dept. of Commerce, Civil 
Aeronautics Admin., Washington 25, D. C. 
Chief, Safety Projects Branch. (1, 1940) 

Specht, Heinz, Ph.D. Natl. Insts. of Health, 
Bethesda, Md. Scientist Director, USPHS 
(1, 1941) 

Spector, Harry, Ph.D. Quartermaster Food and 
Container Inst. for the Armed Forces, 1849 W. 
Pershing Rd., Chicago 9, Ill. Chief, Nutrition 
Div. (5, 1950) 

Speirs, Mary, Ph.D. Georgia Agricultural Exper. 
Station, Experiment. Head of Dept. of Home 
Economics. (5, 1949) 

Spencer, Joseph N., Ph.D. Commercial Solvents 
Corp., 1331 S. First St., Terre Haute, Ind. 
Pharmacologist. (3, 1951) 

Spencer, Merrill P., M.D. Bowman Gray School 
of Medicine, Winston-Salem, N. C. Insir. in 
Physiology and Pharmacology. (1, 1954) 

Sperling, Frederick, Ph.D. Natl. Insts. of Health, 
Inst. of Arthritis and Metabolic Diseases, Be- 
thesda 14, Md. Pharmacologist. (3, 1953) 

Sperry, Roger W., Ph.D. Univ. of Chicago, Dept. 
of Anatomy, Chicago 37, Ill. (1, 1945) 

Sperry, Warren M., Ph.D. New York State Psychi- 
atric Inst., 722 W. 168th St., New York City 32. 
Principal Research Scientist (Biochemistry); As- 

_ oc. Prof. of Biological Chemistry, Columbia 

Univ. (2, 1929) 


MEMBERSHIP LIST 








943 





Spicer, Samuel S., M.D. Natl. Insts. of Health, 
Bethesda 14, Md. Sr. Surgeon, USPHS. (1, 
1950) 

Spiegel, Ernest 4, M.D. Temple Univ. School of 
Medicine, Broad and Ontario Sts., Philadelphia, 
Pa. Prof. and Head of Dept. of Exper. Neurology. 
(1, 1936) 

Spiegel-Adolf, Mona, M.D. Temple Univ. School 
of Medicine, Broad and Ontario Sts.. Phila- 
delphia, Pa. Prof. of Colloid Chemistry. (2, 
1933) 

Spiegelman, Sol, Ph.D. Univ. of Illinois, Dept. 
of Bacteriology, Urbana. (1, 1946) 

Spies, Tom D., M.D. Hillman Hospital, Birming- 
ham, Ala. Dir. of Nutritéon Clinic. (3, 1941; 4, 
1940; 5, 1938) 4 

Spink, Wesley W., M.D. Univ. of Minnesota Hos- 
pital, Minneapolis. Assoc. Prof. of Medicine, 
Univ. of Minnesota Med. School. (6, 1940) 

Spohn, Adelaide, Ph.D. Elizabeth McCormick 
Memorial Fund, 1415 E. 57th St., Chicago 37, 
Ill. Nutritionist. (5, 1933) 

Spoor, Herbert J., Ph.D., M.D. 116 Parsons Blvd., 
Malba, L. I., N. Y. Research Assoc. and Asst. 
Prof. of Dermatology, New York Med. College. 
(1, 1945) 

Sprague, James Mather, Ph.D. Univ. of Pennsyl- 
vania School of Medicine, Dept. of Anatomy, 
Philadelphia 4, Pa. Assoc. Prof. of Anatomy. (1, 
1953) 

Sprinson, David B., Ph.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, Dept. of Bio- 
chemistry, 630 W. 168th St., New York City 32. 
Asst. Prof. (2, 1949) 

Sproul, Edith E., M.D. Columbia Univ. College 
of Physicians and Surgeons, Dept. of Pa- 
thology, 680 W. 168th St., New York City 32. 
Assoc. Prof. (4, 1941) 

Sprunt, Douglas H., M.D. Univ. of Tennessee, 
Memphis. Prof. of Pathology; Head of Dept. of 
Pathology and Bacteriology. (4, 1934; 6, 1936) 

Squibb, Robert L., Ph.D. Instituto Agropecuario 
Nacional, Jardin Botanico, Guatemala, C. A. 
Head of Dept. of Animal Husbandry and Nutri- 
tion. (5, 1953) 

Stacy, Ralph W., Ph.D. Ohio State Univ., Dept. 
of Physiology, Hamilton Hall, Columbus 10. 
Asst. Prof. (1, 1949) 

Stadie, William C., M.D. 821 Maloney Clinic, 36th 
and Spruce Sts., Philadelphia 4, Pa. John Herr 
Musser Prof. of Research Medicine, Univ. of 
Pennsylvania. (2R, 1922) 

Stadtman, Earl R., Ph.D. Natl. Insts. of Health, 
Natl. Heart Inst., Bethesda 14, Md. Biochemist. 
(2, 1951) 

Stahmann, Mark A., Ph.D. Univ. of Wisconsin, 
Dept. of Biochemistry, Madison 6. Assoc. Prof. 
(2, 1951) 

Stamler, Jeremiah, M.D. Michael Reese Hospital, 
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Med. Research Inst., Cardiovascular Dept., 
Chicago, Ill. Research Assoc. (1, 1951) 

Stanley, Wendell M., Ph.D., Sc.D. Univ. of Cali- 
fornia, Virus Lab., Berkeley 4. Prof. of Bio- 
chemistry; Dir. of Virus Lab. (2, 1936) 

Stannard, James Newell, Ph.D. Univ. of Roches- 
ter Med. School, Atomi: Energy Project, Roch- 
ester 7, N. Y. Assoc. Prof. of Pharmacology and 
Radiation Biology. (1, 1938; 3, 1953) 

Stansly, Philip G., Ph.D. Detroit Inst. of Cancer 
Research, 4811 John R. St., Detroit 1, Mich. 
Research Assoc. (2, 1950) 

Stare, Fredrick J, Ph.D., M.D. 695 Huntington 
Ave., Boston 15, Mass. Prof. and Head of Dept. 
of Nutrition, Harvard Univ. (2, 1937; 5, 1942) 

Starr, Isaac, M.D. Hospital of the Univ. of Penn- 
sylvania, Philadelphia. Hartzell Research Prof. 
of Therapeutics. (1, 1929; 3, 1942) 

Stavely, Homer E., Ph.D., D.Sc. Commercial 
Solvents Corp., Pharmaceutical Research 
Div., Terre Haute, Ind. Dir., Pharmaceutical 
Research. (2, 1952) 

Stavitsky, Abram B., Ph.D., V.M.D. Western Re- 
serve Univ. School of Medicine, 2109 Adelbert 
Rd., Cleveland 6, Ohio. Asst. Prof. of Micro- 
biology. (6, 1950) 

Stavraky, George W., M.D. Univ. of Western On- 
tario, Med. School, London, Ontario, Canada. 
Prof. of Physiology. (1, 1937; 3, 1944) 

Stead, Eugene A., Jr.. M.D. Duke Univ., Dept. 
of Medicine, Durham, N. C. (1, 1945) 

Stearns, Genevieve, Ph.D. State Univ. of Iowa, 
College of Medicine, Iowa City. Research Prof. 
of Pediatrics. (2, 1932; 5, 1937) 

Stebbins, Robert B., Ph.D. Merck Inst. for Thera- 
peutic Research, Rahway, N. J. Research Assoc., 
Pathology. (4, 1951) 

Steele, Betty F., Ph.D. Iowa State College, Ames. 
Assoc. Prof. of Nutrition. (5, 1954) 

Steele, J. Murray, M.D. Third (N.Y.U.) Research 
Div., Goldwater Memorial Hospital, Welfare 
Island, New York City. Prof. of Medicine, 
New York Univ.; Dir. of 8rd Med. Div., Wel- 
fare Hospital. (1, 1936) 

Steele, Robert, Ph.D. Brookhaven Natl. Lab., 
Biology Dept., Upton, L. I., N. Y. Biochemist. 
(2, 1952) 

Steenbock, Harry, Ph.D. Univ. of Wisconsin, 
Madison. Prof. of Biochemistry. (2R, 1912; §&, 
1933) 

Stefanini, Mario, M.D., D.T.M.&.H. New Eng- 
land Medical Center, Boston, Mass. Established 
Investigator, Am. Heart Assn. (1, 1952) 

Steffee, C. Harold, M.D., Ph.D. Natl. Cancer 
Inst., Pathology Section, Bethesda 14, Md. 
Pathologist. (4, 1950) 

Steggerda, F. R., Ph.D. Univ. of Illinois, 416 

Natural History Bldg., Urbana. Prof. of Physi- 

ology. (1, 1934) 
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Steigman, Alex J., M.D. 101 W. Chestnut St., 
Louisville 2, Ky. Prof. of Child Health, Univ. cf 
Louisville School of Medicine. (6, 1949) 

Steigmann, Frederick, M.D. 348 8. Hamlin Ave., 
Chicago, Ill. Clin. Assoc. Prof. of Medicine, 
Univ. of Illinois, College of Medicine; Assoc. 
Attending Physician, Cook County Hospitai. 
(3, 1942) 

Steiman, S. E., Ph.D., M.D. U. 8. Naval Hospital, 
Philadelphia, Pa. (1, 1939) 

Stein, George J., Ph.D. 1614 Colonial Terrace, 
Arlington, Va. (6, 1947) 

Stein, S. N., M.D. Naval Med. Research Inst., 
Bethesda 14, Md. Head, Physiology Div. (1, 
1953) 

Stein, William Howard, Ph.D. Rockefeller Inst. 
for Med. Research, 66th and York Ave , New 
York City 21. Member, Biochemistry Dept. (2, 
1946) 

Steinbach, H. Burr, Ph.D. Natl. Science Fndn., 
Washington 25, D. C. Asst. Dir. for the Bio- 
logical and Med. Sciences. (1, 1934) 

Steinberg, Bernhard, M.D. Toledo Hospital Inst. 
of Med. Research, Toledo, Ohio. Director; 
Chief Pathologist and Dir. of Labs., Toledo 
Hospital. (4, 1928; 6, 1946) 

Steiner, Paul E., M.D., Ph.D. Univ. of Chicago, 
Chicago, Ill. Prof. of Pathology. (4, 1939) 

Steinhardt, Jacinto, Ph.D. 4004 Laird P!., Chevy 
Chase 15, Md. Dir., Operations Evaluation 
Group, Mass. Inst. of Technology. (2, 1939) 

Steinhaus, Arthur H., Ph.D. 5315 Drexel Ave., 
Chicago, Ill. .’rof. of Physiology, George Wil- 
liams College, Hyde Park. (1, 1928) 

Steinhaus, John E., M.D., Ph.D. Univ. of Wis- 
consin School of Medicine, Dept. of Pharma- 
cology, Madison 6. Assoc. Prof. (3, 1951) 

Steinman, H. G., Ph.D. Natl. Microbiological 
Inst., NIH, Bethesda 14, Md. Principal Chemist. 
(2, 1954) 

Stekol, Jakob A., Sc.D. Inst. for Cancer Research, 
Philadelphia 11, Pa. Head, Dept. of Physiological 
Chemistry and Nutrition. (2, 1936; 5, 1952) 

Stepto, Robert C., Army Med. Nutrition Lab., 
1849 W. Pershing Rd., Chicago 9, Ill. Capt. (MC): 
Research Assoc. and Exper. Pathologist, Div. of 
Pathology (on military leave from Univ. of Chicago) 
(4, 1952) 

Stern, Joseph R., M.D. Western Reserve Univ. 
School of Medicine, Cleveland 6, Ohio. Assoc. 
Prof. of Pharmacology. (2, 1952) 

Stern, Kurt, M.D. Mt. Sinai Hosp., Med. Research 
Fndn. and Hosp., 2750 W. 15th Pl., Chicago, 
Ill. Dir. of Blood Center; Assoc. Prof. of Pa- 
thology, Chicago Med. School. (6, 1954) 

Stern, Kurt G., Ph.D. Polytechnic Inst. of Brook- 
lyn, 99 Livingston St., Brooklyn 2, N. Y. Adjunct 
Prof. of Biochemistry. (2, 1938) 

Sternberger, L. A., M.D. Northwestern Univ. 
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Med. School, Chicago, Ill. Assoc. Dir. of Re- 
search (Allergy). (6, 1954) 

}stetten, DeWitt, Jr., M.D., Ph.D. Natl. Inst. of 
Arthritis and Metabolic Diseases, NIH, Beth- 
esda 14, Md. (2, 1944) 

Stetten, Marjorie R., Ph.D. Natl. Insts. of 
Health, Inst. of Arthritis and Metabolic Dis- 
eases, Bethesda 14, Md. Chemist (Biochemistry). 
(2, 1947) 

Stevens, Carl M., Ph.D. State College of Wash- 
ington, Dept. of Chemistry, Pullman. Prof. of 
Biochemistry. (2, 1951) 

Stevens, S. Smith, Ph.D. Harvard Univ., Memor- 
ial Hall, Cambridge, Mass. Prof. of Psychology; 
Dir. of Psychological Labs. (1, 1937) 

Stevenson, James A. F., M.A., M.D.C.M. Univ. 
of Western Ontario, Dept. of Med. Research, 
London, Ontario, Canada. Prof. and Head, 
Dept. of Physiology; Hon. Lecturer, Dept. of 
Med. Research. (1, 1950) 

Stewart, Dorothy R., Ph.D. Rockford College, 
Rockford, II]. (1, 1947) 

Stewart, Fred W., M.D. Memorial Hospital, 444 
E. 68th St., New York City. Sr. Pathologist; 
Prof. of Pathology, Cornell Med. School. (4, 1928) 

Stewart, Harold L., M.D. Natl. Cancer Inst., 
Bethesda, Md. Sr. Pathologist. (4, 1936) 

Stewart, Wellington B., M.D. Columbia Univ. 
College of Physicians and Surgeons, 630 W. 168th 
St., New York City 32. Asst. Prof.of Pathology. 
(4, 1950) 

Stewart, Winifred Bayard, M.D. 1930 Spruce St., 
Philadelphia, Pa. Prof. of Neurology, Woman’s 
Med. College of Pennsylvania. (1, 1941) 

Stickney, J. Clifford, Ph.D. West Virginia Univ. 
School of Medicine, Morgantown. Assoc. Prof. 
of Physiology. (1, 1944) 

Stiebeling, Hazel K., Ph.D. U. S. Dept. of Agri- 
culture, Washington, D. C. Dir. of Research in 
Nutrition and Home Economics. (5, 1933) 

Stier, Theodore J. B., Ph.D. Indiana Univ. Med. 
School, Bloomington. Assoc. Prof. of Physiol- 
ogy. (1, 1938) 

Still, Eugene U., Ph.D. Box 991, Sarasota, Fla. (1, 
1929) 

Stimmel, Benjamin F., Ph.D. Rees-Stealy Clinic 
Research Fndn., 2001 Fourth Ave., San Diego, 
Calif. Director. (2, 1947) 

Stock, Aaron H., M.D. Children’s Hospital of 
Pittsburgh, 125 De Soto St., Pittsburgh, Pa. 
Assoc. Prof. of Bacteriology and Immunology, 
Univ. of Pittsburgh School of Medicine. (6, 
1947) 

Stock, C. Chester, Ph.D. Sloan-Kettering Inst. for 
Cancer Research, 410 East 68th St., New York 
City 21. Chief, Div. of Exptl. Chemotherapy. (2, 
1952) 

Stockton, Andrew Benton, M.D. 655 Sutter St., 
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San Francisco, Calif. Asst. Clin. Prof. of Medi- 
cine. (3, 1931) 

Stoerk, Herbert C., M.D. Merck Inst. for Thera- 
peutic Research, Rahway, N. J. Head of Dept. 
of Cancer Research. (4, 1948) 

Stoesser, Albert V., M.D., Ph.D. Univ. of Minne- 
sota Med. School, 616 La Salle Bldg., 7th St. 
at Marquette, Minneapolis. Clin. Assoc. Prof. 
of Pediatrics. (6, 1949) 

Stohlman, Edward F., LL.B. Natl. Insts. of 
Health, Bethesda, Md. Assoc. Pharmacologist. 
(3, 1948) 

Stokinger, Herbert E., Ph.D. Industrial Hygiene 
Field Headquarters, Div. of Occupational 
Health, 1014 Broadway, Cincinnati 2, Ohio. 
Chief Toxicologist. (3, 1950;.6, 1947) 

Stokstad, E. L. Robert, Ph.D. Lederle Labs., Pearl 
River, N. Y. Assoc. Dir., Nutrition and Physiol- 
ogy Dept. (2, 1947; 5, 1942) 

Stoland, O. O., Ph.D. 1845 Learnard Ave., Law- 
rence, Kan. Prof. of Physiology, Univ. of Kansas. 
(1R, 1913) 

Stoll, Arthur, Ph.D. Sandoz, Inc., Basle, Switzer- 
land. Pres., Swiss Comm. for Chemistry; Vice 
Pres. at Large, Internatl. Union of Pure and 
Applied Chemistry. (3, 1951) 

Stone, Clement A., Ph.D. Research Div., Sharp 
and Dohme Div., Merck & Co., West Point, 
Pa. Research Assoc. in Pharmacology. (3, 1954) 

Stone, Gilbert C. H. Ph.D. City College of New 
York, Dept. of Chemistry, Convent Ave. and 
140th St., New York City 31. Asst. Prof. (2, 
1950) 

Stone, William E., Ph.D. Univ. of Wisconsin, 
Dept. of Physiology, Madison. Assoc. Prof. 
of Physiology. (1, 1945) 

Storer, John B., M.D. Army Med. Research Lab., 
Fort Knox, Ky. Radiobiologist, AUS. (4, 1952) 

Stormont, Robert T., Ph.D., M.D. American Med. 
Assoc., 5385 N. Dearborn St., Chicago, IIl. 
Dir., Div. of Therapy and Research; Sec. of 
Council on Pharmacy and Chemistry. (3, 1941) 

Storvick, Clara A., Ph.D. Oregon State College, 
School of Home Economics. Corvallis, Ore. 
Prof. of Foods and Nutrition. (&, 1947) 

Stotz, Elmer H., Ph.D. Univ. of Rochester School 
of Medicine and Dentistry, Rochester 20, N. Y. 
Prof. of Biochemistry. (2, 1939) 

Stoughton, Roger W., Ph.D. Mallinckrodt Chem- 
ical Works, 3600 N. Second St., St. Louis, Mo. 
Research Chemist. (3, 1939) 

Stowell, Robert E., M.D., Ph.D. Univ. of Kansas 
Med. Center, Dept. of Pathology and Oncology, 
Kansas City 12. Prof. and Chairman of Dept. 
(4, 1952) 

Strecker, Harold J., Ph.D. 6231 Broadway, 
Bronx, N. Y. Assoc. Research Scientist, N. Y. 
State Psychiatric Inst. (2, 1953) 








Strong, Frank M., Ph.D. Univ. of Wisconsin, 
Madison 6. Prof. of Biochemistry. (2, 1941) 

Struck, Harold Carl, Ph.D. 533 Orah St., Monte- 
bello, Calif. (1, 1940; 3, 1952) 

Strughold, Hubertus, M.D., Ph.D. School of 
Aviation Medicine, Dept. of Space Medicine, 
Randolph AFB, Tex. Prof. and Chief of Dept. 
(1, 1951) 

Stuart, Charles A., Ph.D. 372 Lloyd Ave., Provi- 
dence, R. I. Assoc. Prof. of Biology, Brown 
Univ. (6, 1935) 

Stumpf, Paul K., Ph.D. Univ. of California, Div. 
of Plant Biochemistry, 337 Biochemistry Virus 
Lab., Berkeley 4. Assoc. Prof. of Plant Bio- 
chemistry. (2, 1950) 

Sturgis, Cyrus Cressey, M.D. Simpson Memorial 
Inst., Ann Arbor, Mich. Dir. of Thomas Henry 
Simpson Memorial Inst. for Med. Research; 
Chairman, Dept. of Medicine, Univ. of Michigan 
Hospital. (4, 1927) 

Sturkie, Paul D., Ph.D. Rutgers Univ., Poultry 
Science Dept., College of Agriculture, New 
Brunswick, N. J. Prof. of Poultry Physiology 
and Research; Specialist in Poultry Physiology. 
(1, 1948) 

Stutzman, Jacob W., Ph.D., M.D. Riker Labs., 
P. O. Box 3157, Terminal Annex, Los Angeles 
54, Calif. Vice Pres., Research and Development. 
(a, 1946; 3, 1948) 

Sugg, John Y., Ph.D. Cornell Univ. Med. College, 
1300 York Ave., New York City. Assoc. Prof. 
of Bacteriology and Immunology. (6, 1938) 

Sulkin, S. Edward, Ph.D. Southwestern Med. 
College, Dallas, Tex. Prof. and Chairman of 
Dept. of Microbiology. (6, 1944) 

Sullivan, Michael Xavier, Ph.D. Georgetown 
Univ., Grad. School, 37th & O Sts., N.W., 
Washington, D.C. Research Prof. of Chemistry. 
(2R, 1909) 

Summerson, William H., Ph.D. Chemical Corps 
Med. Labs., Army Chemical Center, Md. 
Chief, Biochemistry Div. (2, 1942) 

Sumner, J. B., Ph.D. Cornell Univ., Ithaca, N. Y. 
Dir., Enzyme Chemistry Lab. (2R, 1919) 

Sunderman, F. William, M.D., Ph.D. Jefferson 
Med. College, 1025 Walnut St., Philadelphia 7, 
Pa. Dir., Div. of Metabolic Research. (2, 1931) 

Sundstroem, Edward S., M.D. % Mrs. Irma 
Lindh Karlaplan, Stockholm, Sweden. Prof. 
Emeritus. (2R, 1919) 

Sung, Chen-Yu, Ph.D. Dept. of Pharmacology, 
Tufts College Med. School, Boston, Mass. Instr. 
(3, 1953) 

Sure, Barnett, Ph.D. Univ. of Arkansas, Fayette- 
ville. Head of Dept. and Prof. of Agricultural 
Chemistry. (2, 1923; 5, 1933) 

Surtshin, Adolph, M.D. Washington Univ. School 

of Medicine, 4580 Scott Ave., St. Louis 10, Mo. 
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Asst. Prof. of Physiology and Medicine; Research 
Assoc. in Gerontology. (1, 1951) 

Suter, Emanuel, M.D. Harvard Univ., 25 Shat- 
tuck St. Boston 15, Mass. Asst. Prof. of Bac- 
teriology and Immunology. (6, 1954) 

Sutherland, Earl W., Jr., M.D. Western Reserve 
Univ. School of Medicine, 2109 Adelbert, Cleve- 
land 6, Ohio. Prof. of Pharmacology. (2, 1950) 

Sutherland, George F., M.D. Johns Hopkins 
Univ., Dept. of Mental Hygiene, 2218 N. Charles 
St., Baltimore 18, Md. Chief, Div. of Psychiatric 
Education & Training. (1, 1939) 

Sutton, T. Scott, Ph.D. Ohio State Univ., Colum- 
bus. Asst. Dean, College of Agriculture; Prof. and 
Chairman, Dept. of Animal Science. (5, 1936) 

Svirbely, Joseph L., Ph.D. Univ. of Pittsburgh, 
Grad. School of Public Health, Dept. of Occupa- 
tional Health, Pittsburgh 13, Pa. Research 
Assoc. (3, 1945) 

Swain, Robert E., Ph.D. 634 Mirada Ave., Stan- 
ford Univ., Calif. Prof. Emeritus of Chemistry. 
(2R, 1909) 

Swan, H. J., Ph.D. Mayo Clinic, Rochester, Minn. 
Research Assoc. (1, 1954) 

Swan, Roy Craig, Jr., M.D. Cornell Univ. Med. 
College, New York City 21. Asst. Prof. of Physi- 
ology. (1, 1954) 

Swann, Howard G., Ph.D. Univ. of Texas Med. 
School, Dept. of Physiology, Galveston. Prof. 
of Physiology. (1, 1940) 

Swanson, Marjorie A., Ph.D. Bowman Gray 
School of Medicine, Dept. of Biochemistry, 
Winston-Salem 7, N. C. Asst. Prof. (2, 1950) 

Swanson, Pearl P., Ph.D. Iowa State College, 
Ames. Asst. Dir., Agric. Exper. Station; Prof. of 
Nutrition. (5, 1933) 

Swanson, William W., M.D. 2376 E. 7l1st St., 
Chiviago, Ill. Asst. Prof. of Pediatrics, North- 
wes.4rn Univ. (2, 1938) 

Swes 4 Max L., Ph.D. Western Reserve Univ., 

. of Physiology, Cleveland 6, Ohio. Asst. 

ai. (2, 1954) 
ey, H. Morrow, Ph.D. USAF School of 

ation Medicine, Randolph Air Force Base, 

R@&dolph Field, Tex. Chief, Med. Science: 

G: P. Col. (1, 1939) 


a 






Lis Aeahian. Lani. Prof. of flan Economic: 
and Physiological Chemistry. (2, 1950) 

Swiit, Raymond W., Ph.D. Pennsylvania Stat: 
College, State College. Prof. and Head of Dept 
of Animal Nutrition. (5, 1934) 

Swingle, Wilbur Willis, Ph.D. Princeton Univ. 

Princeton, N. J. Prof. of Biology. (1, 1924) 














rch 
at- 
rve 
ve- 
ins 


‘les 
tric 


rch 





December 1954 


Swinyard, Ewart A., Ph.D. Univ. of Utah, Sali 
Lake City. Prof. of Pharmacy, School of Phar- 
macy. (3, 1948) 

Sydenstricker, V. P., M.D. Med. College of Geor- 
gia, Augusta. Prof. of Medicine. (5, 1944) 

Sykes, Joseph F., Ph.D. U. 8S. Dept. cf Agricul- 
ture, Bureau of Dairy Industry, Beltsville, Md. 
Physiologist. (1, 1942) 

Syverton, Jerome T., M.D. Univ. of Minnesota, 
Minneapolis. Prof. and Head, Dept. of Bac- 
teriology and Immunology. (4, 1940; 6, 1947) 

Szego, Clara M., Ph.D. Univ. of California, Los 
Angeles. Asst. Prof. of Zoology. (1, 1946) 

Szent-Gyorgyi, Albert, Ph.D., M.D. Marine Bi- 
ological Lab., Inst. for Muscle Research, Woods 
Hole, Mass. Research Dir. (2, 1949) 

Szepsenwol, Josel, M.D. Emory Univ. School of 
Medicine, Emory University, Ga. Assoc. Prof. 
of Anatomy. (1, 1948) 

Tabor, Herbert, M.D. Natl. Insts. of Health, 
Pharmacology Section, Exper. Biology and 
Medicine Inst., Bethesda 14, Md. Surgeon, 
PHS. (2, 1954; 3, 1947) 

Tager, Morris, M.D. Emory Univ. School of 
Medicine, Dept. of Bacteriology, 36 Butler St. 
S. E., Atlanta, Ga. Prof. and Chairman of Dept. 
(6, 1948) - 

Taggart, John V., M.D. Columbia Univ. College 
of Physicians and Surgeons, Dept. of Medicine, 
630 W. 168th St., New York City 32. Assoc. 
Prof. of Medicine. (1, 1951) 

Tahmisian, Theodore N., Ph.D. Argonne Natl. 
Lab., P.O. Box 299, Lemont, Ill. Group Leader; 
Assoc. Biologist. (1, 1951) 

Tainter, M. L., M.D. Sterling-Winthrop Research 
Inst., Rensselaer, N. Y. Director. (1, 1929; 3, 
1927) 

Talbot, Samuel Armstrong, Ph.D. Johns Hopkins 
Hospital, Baltimore, Md. Assoc. Prof. of Medi- 
cine, Johns Hopkins Med. School. (1, 1940) 

Taliaferro, Lucy Graves, Sc.D. Univ. of Chicago, 
Dept. of Bacteriology and Parasitology, Chi- 
cago 37, Ill. Voluntary Research Assoc.; Asst. 
Prof. in Parasitology. (¥, 1952) 

Taliaferro, William H., Ph.D. Univ. of Chicago, 
Dept: of Bacteriology and Parasitology, Chi- 
cago, Ill. Eliakim H. Moore Distinguished Ser- 
vice Prof. of Parasitology and Chairman of Dept. 
(6, 1930) 

Talmage, David W., M.D. Univ. of Chicago, Dept. 
of Medicine, Chicago, Ill. Asst. Prof. of Medi- 
cine. (6, 1954) 

Talmage, Roy V., Ph.D. Rice Inst., Dept. of Bi- 
ology, Houston, Texas. Assoc. Prof. (1, 1954) 
Tamm, Igor, M.D. Rockefeller Inst. Hosp., 66th 

St. and York Ave., New York City 21. Assoc.; 
Assoc. Physician. (6, 1954) 
Tannenbaum, Albert, M.D. Michael Reese Hos- 
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pital, 29th St. & Ellis Ave., Chicago, Ill. Dir. 
of Dept. of Cancer Research. (4, 1942) 

Tarr, H. L. A., Ph.D. Fisheries Research Board, 898 
Richards St., Vancouver, B. C., Canada. Prin- 
cipal Scientist, Biochemistry Dept. (2, 1950) 

Tarver, Harold, Ph.D. Univ. of California, Dept. 
of Physiological Chemistry, Berkeley 4. Assoc. 
Prof. of Physiological Chemistry. (2, 1947) 

Tashiro, Shiro, Ph.D., M.D. Univ. of Cincinnati 
College of Medicine, Cincinnati, Ohio. Prof. 
of Biochemistry. (IR, 1913; 2R, 1913) 

Tatum, Arthur L., Ph.D., M.D. Service Memorial 
Inst., Univ. of Wisconsin, Madison. Prof. Emer- 
itus of Pharmacology. (1, 1913; 3, 1919) 

Tatum, Edward L., Ph.D. Stanford Univ., School 
of Biological Sciences, Stanford University, 
Calif. Prof. of Biology. (2, 1947) 

Tauber, Henry, Ph.D. 7 F Glen Lennox, Chapel 
Hill, N. C. Sr. Biochemist; Assoc. Prof. of Ex- 
per. Medicine, School of Public Health, Univ. of 
North Carolina. (2, 1933) 

Taylor, A. N., Ph.D. Univ. of Oklahoma School 

| of Medicine, Oklahoma City. Prof. of Physi- 

“ ology. (1, 1948) 

Taylor, Alton R., Ph.D. Parke, Davis & Co., 
Detroit 32, Mich. Research Virologist, Research 
Div. (2, 1947; 6, 1943) 

Taylor, Charles Bruce, M.D. Univ. of North Caro- 
lina, School of Medicine, Dept. of Pathology, 
Chapel Hill. Assoc. Prof. (1, 1952; 4, 1952) 

Taylor, Clara Mae, Ph.D. Columbia Univ. 
Teachers’ College, 525 W. 120th St., New York 
City 27. Prof. of Nutrition. (5, 1951) 

Taylor, Craig L., Ph.D. Univ. of California, Dept. 
of Engineering, Los Angeles. Assoc. Prof. of 
Engineering. (1, 1945) 

Taylor, Dermot B., M.B., B.Ch., B.A.O. Univ. of 
California Med. Center, Los Angeles 24. Prof. 
of Pharmacology and Chairman of Dept. (3, 1950) 

Taylor, Fred A., Ph.D. 320 E. North Ave., N.S., 
Pittsburgh, Pa. Biochemist, Singer Memorial 
Lab. (2, 1933) 

Taylor, Haywood M., Ph.D. Duke Univ. School of 
Medicine, Durham, N. C. Prof. of Toxicology 
and Assoc. Prof. of Biochemistry; Biochemist 
and Toxicologist to Duke Hospital. (4, 1942) 

Taylor, Henry Longstreet, Ph.D. Univ. of Minne- 
sota, School of Public Health, Minneapolis. 
Assoc. Prof. of Physiological Hygiene. (1, 1944) 

Taylor, John Fuller, Ph.D. Univ. of Louisville, 
School of Medicine, Dept. of Biochemistry, 
Louisville 2, Ky. Prof. and Chairman of Dept. (2, 
1944) 

Taylor, Julius D., Ph.D. Abbott Labs., Dept. of 
Pharmacology, North Chicago, Ill. Chemical 
Pharmacologist. (3, 1953) 

Taylor, M. Wight, Ph.D. New Jersey Agricul- 
tural Exper. Station, New Brunswick. Assoc. 
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Biochemist in Nutrition and Assoc. Prof. of 
Agricultural Biochemistry, Rutgers Univ. (5, 
1944) 

Taylor, Norman Burke, M.D. 21 Ardwold Gate, 
Toronto 10, Ontario, Canada. (1, 1922) 

Taylor, Reginald Murray, M.D. Columbia Univ., 
College of Physicians and Surgeons, 722 W. 
168th St., New York City 32. Assoc., Dept. of 
Psychiatry; Assoc. Research Scientist, N.Y . State 
Psychiatric Inst. (1, 1954) 

Taylor, Richard M., M.D., D.P.H. Naval Med. 
Research Unit #3, American Embassy, Cairo, 
Egypt, % O. P. 32 Mail and Dispatch Section, 
Dept. of Navy, Washington 25, D. C. (6, 1949) 

Taylor, Robert D., M.D. Clinical Research Div., 
Cleveland Foundation, Cleveland 6, Ohio. Mem- 
ber. (1, 1945) 

Teague, Robert S., Ph.D., M.D. Medical College 
of Alabama, Dept. of Pharmacology, Birming- 
ham 5. Prof. and Chairman of Dept. (3, 1942) 

Teeri, Arthur E., Ph.D. Univ. of New Hampshire, 
Durham. Prof. and Chairman, Dept. of Agricul- 
tural and Biological Chemistry. (5, 1953) 

Telfer, William H., Ph.D. Univ. of Pennsylvania, 
Zoological Lab., Philadelphia. Asst. Prof. (6, 
1954) 

Templeton, Roy D., B.S. 133 Handley St., San 
Antonio, Tex. (1, 1935) 

Ten Broeck, Carl, M.D. 94 Battle Rd., Princeton, 
N. J. (4R, 1932) 

Teply, Lester J., Ph.D. 5058 Lake Mendota Drive, 
Madison, Wis. Biochemist, Wisconsin Alumni 
Research Fndn. (2, 1950; 5, 1954) 

Tepperman, Jay, M.D. State Univ. of New York 
College of Medicine, Dept. of Pharmacology, 
Syracuse, N. Y. Prof.of Exper. Medicine. (1, 1944; 
3, 1952) 

Terplan, Kornel L., M.D. Univ. of Buffalo School 
of Medicine, Buffalo, N. Y. Prof. of Pathology 
and Head of Dept. (4, 1935) 

Terry, Roger, M.D. Univ. of Rochester School of 
Medicine and Dentistry, Dept. of Pathology, 
Rochester 20, N. Y. Asst. Prof. (4, 1949) 

Thannhauser, S. J..M.D., Ph.D. Pratt Diagnos- 
tic Hospital, 30 Bennet St., Boston, Mars. 
Sr. Physician; Prof. of Clin. Medicine, Tufts Med. 
School. (2, 1937) 

Thatcher, Jonathan S., M.D., Ph.D. 509 Cypress 
Ave., San Bruno, Calif. (1, 1949) 

Thauer, Rudolf, M.D. W. G. Kerckhoff Inst., 
Bad Nauheim, U. 8S. Zone, Germany. Dir.; 
Prof. and Dir. Dept. of Physiology, Univ. 
of Giessen. (1, 1949) 

Thayer, Sidney Allen, Ph.D. 1402 8. Grand Blvd., 
St. Louis 22, Mo. Prof. of Biochemistry, St. Louis 
Univ. School of Medicine. (2, 1933) 

Therman, Per-Olof, M.D. 111 N. 49th &t., Phila- 


oy 


Volume 13 


delphia 39, Pa. Dir. of Labs., Inst. of Pennsy/- 
vania Hosp. (1, 1950) 

Thesleff, Stephen, M.D. Caroline Inst., Stock- 
holm, Sweden. (3, 1953) : 

Thienes, Clinton H., M.D., Ph.D. Howard Insi. 
of Med. Research, Huntington Memorial Hosp., 
Pasadena 2, Calif. Director. (3, 1928) 

Thomas, Arthur W., Ph.D. Columbia Univ., New 
York City 27. Prof. of Chemistry. (2, 1924) 

Thomas, Byron H., Ph.D. Iowa State College, 
Ames. Prof. and Head of Animal Chemistry and 
Nutrition, Iowa Agric. Exper. Station. (5, 1933) 

Thomas, Caroline Bedell, M.D. Johns Hopkins 
Hospital, Baltimore, Md. Assoc. Prof. of Medi- 
cine, Johns Hopkins Univ. School of Medicine. 
(1, 1939) 

Thomas, J. Earl, M.D. Jefferson Med. College, 
Philadelphia, Pa. Prof. of Physiology. (1, 1922; 
3, 1924) 

Thomas, Lewis, M.D. Univ. of Minnesota Med. 
School, Heart Hospital, Minneapolis. Prof. of 
Pediatrics and Medicine. (6, 1950) 

Thomas, Lloyd E., Ph.D. Univ. of Missouri, Dept. 
of Biochemistry, McAlester Hall, Columbia. 
Assoc. Prof. (2, 1951) 

Thompson, Marvin R., Ph.D. 67 Greenwich Ave., 
Stamford, Conn. Pres. and Dir. of Research, 
Marvin R. Thompson, Inc. (3, 1944) 

Thompson, Randall L., Sc.D., M.D. Sterling- 
Winthrop Research Inst., Rensselaer, N. Y. Head, 
Microbiology Sec. (6, 1937) 

Thompson, Richard, M.D. Univ. of Colorado, 
4200 E. 9th Ave., Denver 7. Prof. of Microbiology. 
(6, 1951) 

Thompson, William R., Ph.D. 1 Darroch Rd., 
Delmar, N. Y. Sr. Biochemist, Div. of Labs. 
and Research, New York State Dept. of Health. 
(2, 1934) 

Thomson, David Landsborough, Ph.D. McGill 
Univ., Montreal, Quebec, Canada. Prof. of 
Biochemistry and Dean of Faculty of Grad. Stud- 
ies. (2, 1929) 

Thomson, John D., Ph.D. State Univ. of Iowa, 
240 Med. Labs., Iowa City. Asst. Prof. of 
Physiology. (1, 1951) 

Thorn, George Widmer, M.D. Peter Bent Brighar 
Hospital, Boston, Mass. Physician-in-Chief; Pro;. 
of Medicine, Harvard Univ. (1, 1939) 

Thorp, W. T. S., D.V.M., M.S. Univ. of Minnesot: 
School of Veterinary Medicine, St. Paul 1, 
Minn. Dean. (4, 1948) 

Tidwell, Herbert C., Ph.D. Southwestern Mec. 
School, 2211 Oak Lawn Ave., Dallas, Tex. Pro’. 
and Chairman of Dept. of Biochemistry. (2, 194%) 

Tillett, William S., M.D. New York Univ. Colleg: 
of Medicine, Dept. of Bacteriology, 477 Fir: t 
Ave., New York City. Prof. of Medicine. (', 
1927) 
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Silt, Jennie, Ph.D. 1011 Lincoln Blvd., Santa 
Monica, Calif. (5R, 1939) 

‘imiras, Paola S., M.D., Ph.D. Dept. of Pharma- 
cology, Univ. of Utah College of Medicine, 
Salt Lake City 1. (8, 1952) 

Tipson, R. Stuart, D.Sc. Mellon Inst. of Indus- 
trial Research, Univ. of Pittsburgh, Pittsburgh, 
Pa. Sr. Fellow, Medicinal Chemistry Fellowship. 
(2, 1937) 

Tipton, Samuel R., Ph.D. Univ. of Tennessee, 
Dept. of Zoology, Knoxville. Prof. of Zoology. 
(1, 1940) 

Tislow, Richard F., M.D. Wyeth Labs., 900 N. 
Broad St., Philadelphia 30, Pa. Dir., Biological 
Research. (1, 1944; 3, 1950) 

Titus, Harry W., Ph.D. Lime Crest Research Lab., 
R.F.D. 1, Newton, N. J. Technical Counsellor 
and Dir. of Research. (2, 1929; 5, 1933) 

Tobias, Julian M., M.D., Ph.D. Univ. of Chicago, 
Chicago, Ill. Assoc. Prof. of Physiology. (I, 
1944) 

Tocantins, Leandro Maués, M.D., Jefferson Med. 
College, Philadelphia, Pa. Prof. of Clin. & Expitl. 
Medicine. (1, 1939) 

Todd, Wilbert R., Ph.D. Univ. of Oregon Med. 
School, Portland. Prof. of Biochemistry. (2, 
1948; 5, 1948) : 

Todhunter, Elizabeth Neige, Ph.D. Univ. of Ala- 
bama, University. Dean, School of Home Eco- 
nomics. (5, 1939) 

Toennies, Gerrit, Ph.D. Inst. for Cancer Research 
and Lankenau Hospital Research Inst., Phila- 
delphia 11, Pa. Head, Dept. of General Biochem- 
istry. (2, 1934) 

Tolbert, N. Edward, Ph.D. Oak Ridge Natl. Lab., 
Biology Div., Oak Ridge, Tenn. Sr. Biochemist. 
(2, 1953) 

Tolle, Chester D., Ph.D. Federal Security 
Agency, Food and Drug Admin., Washington, 
D.C. Asst. Chief, Div. of Nutrition. (5, 1942) 

Toman, James E. P., Ph.D. Michael Reese Hosp., 
Inst. for Psychosomatic and Psychiatric Re- 
search and Training, Chicago, Ill. Dir. of 
Neurophysiological Research. (1, 1945; 3, 1950) 

Tomarelli, Rudolph M., Ph.D. Wyeth, Inc., Nutri- 
tional Div., Mason, Ingham County, Mich. 
Sr. Investigator. (2, 1950; 5, 1950) 

Tomlinson, Wray Joseph, M.D. St. Luke’s Hos- 
pital, Jacksonville, Fla. Chief of Labs. (4, 1945) 

"ompkins, Edna H., M.D. Cancer Research Inst., 
New England Deaconess Hospital, 195 Pilgrim 
Rd., Boston 15, Mass. Research Assoc. (4, 1941) 

Copper, Yale J., Ph.D. Massachusetts Gen. Hosp. 
Biochemical Research Lab., Boston, Mass, 
Research Fellow, Am. Heart Assoc. (2, 1952) 

Corda, Clara, Ph.D., M.D. N. Y. State Psychiatric 
Inst., 722 W. 168th St., New York City 32. 
Resident. (1, 1943; 3, 1944) 

Toth, Louis A., Ph.D. Louisiana State Univ. 
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School of Medicine, Dept. of Physiology, New 
Orleans 13. Prof. of Physiology. (1, 1940) 

Totter, John R., Ph.D. Oak Ridge Natl. Lab., Bi- 
ology Div., Oak Ridge, Tenn. Biochemist. (2, 
1946) 

Tourtellotte, Dee, D.Sc. Charles B. Knox Gelatin 
Co., 4th and Erie Sts., Camden 2, N. J. Re- 
search Dir. (5, 1935) 

Touster, Oscar, Ph.D. Vanderbilt Univ., School 
of Medicine, Nashville, Tenn. Asst. Prof. of 
Biochemistry. (2, 1952) 

Tower, Sarah Sheldon, M.D., Ph.D. 11 E. Chase 
St., Baltimore 2, Md. (1, 1932) 

Trager, William, M.D., Ph.D. Rockefeller Inst. 
for Med. Research, 66th and York Ave., New 
York City 21. Assoc. Member. (4, 1947) 

Traub, Frederick B., M.D. 405 E. 72nd St., New 
York City 28. Microbiologist, Jewish Hospital of 
Brooklyn. (6, 1946) 

Travell, Janet, M.D. Cornell Univ. Med. College, 
New York City. Assoc. Prof. of Clin. Pharmacol- 
ogy. (3, 1933) 

Travis, Lee Edward, Ph.D. Univ. of Southern 
California, Los Angeles. Prof. of Psychology 
and Dir. of Psychological Center; Major, AAF 
(Yuma, Ariz.). (1, 1929) 

Treadwell, Carleton R., Ph.D. George Washing- 
ton Univ. School of Medicine, Dept. of Bio- 
chemistry, 1335 H St., N. W., Washington, D. C. 
Prof. of Biochemistry. (2, 1944; 5, 1949) 

Treffers, Henry P., Ph.D. Yale Med. School, 
Dept. of Microbiology, New Haven, Conn. 
Assoc. Prof. of Microbiology. (6, 1942) 

Trimble, Harry C., Ph.D. Harvard Med. School, 
25 Shattuck St., Boston, Mass. Asst. Prof. of 
Biological Chemistry. (2, 1929; 5, 1936) 

Trurnit, Hans Joachim, M.D. Med. Labs., Army 
Chemical Center, Md. Chief, Physicochemical 
Br. (1, 1950) 

Tschirgi, Robert D., M.D., Ph.D. Univ. of Cali- 
fornia School of Medicine, Dept. of Anatomy, 
Los Angeles 24. Assoc. Prof. (1, 1951) 

Tuba, Jules, Ph.D. Univ. of Alberta, Dept. of 
Biochemistry, Edmonton, Alberta, Canada. Prof. 
(2, 1950) 

Tuft, Louis, M.D. 1530 Locust St., Philadel- 
phia, Pa. Asst. Prof. of Medicine, Temple Univ. 
Med. School; Chief of Clinic of Allergy and Ap- 
plied Immunology, Temple Univ. Hospital. (6, 
1928) 

Tullis, John Louis, Cmdr, MC. U.S. Navy, Office 
of Naval Research, % Fleet Post Office, New 
York City. Med. Liaison Officer. (4, 1952) 

tum Suden, Caroline, Ph.D. Med. Labs., Army 
Chemical Center, Md. Pharmacologist, Neurology 
Br. (1, 1936) 

Tunturi, Archie Robert, Ph.D. Univ. of Oregon 
Med. School, Portland. Asst. Prof. of Anatomy. 
(1, 1946) 
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Turner, Abby H., Ph.D. Mount Holyoke College, 
South Hadley, Mass. Prof. of Physiology. (1R, 
1928) 

Turner, Robert A., Ph.D. State Univ. of New 
York at New York City College of Medicine, 
Brooklyn 2. Assoc. Prof. of Biochemistry. (2, 
1952) 

Tuttle, Waid Wright, Ph.D. State Univ. of Iowa, 
Iowa City. Prof. of Physiology. (1, 1925) 

Tyler, Albert, Ph.D. California Inst. of Tech- 
nology, Pasadena, Calif. Assoc. Prof. of Em- 
bryology. (6, 1946) 

Tyler, David B., Ph.D. Univ. of Puerto Rico 
School of Medicine, San Juan 22. Prof. of Phar- 
macology. (1, 1943; 3, 1951) 

Tytell, Alfred A., Ph.D. Sharp & Dohme, Inc., 
Antibiotics Dept., West Point, Pa. Research 
Assoc. (2, 1951; 6, 1950) 

Udenfriend, Sidney, Ph.D. Natl. Insts. of Health, 
Natl. Heart Inst., Dept. of Chemical Pharma- 
cology, Bethesda 14, Md. Biochemist. (2, 1950) 

Umbarger, H. Edwin, Ph.D. Harvard Med. School, 
Dept. of Bacteriology and Immunology, Boston 
15, Mass. Associate. (2, 1954) 

Umbreit, Wayne W., Ph.D. Merck Inst. for Thera- 
peutic Research, Rahway, N. J. Asst. Dir. (2, 
1947) 

Underkofler, Leland A., Ph.D. Iowa Sta‘e Col- 
lege, Dept. of Chemistry, Ames. Professor. (2, 
1953) i 

Ungar, Georges, M.D., D.Sc. Univ. of j[llinois 
College of Medicine, Dept. of Physiolofy, 1853 
W. Polk St., Chicago 12. Research Assoc. (1, 
1950) 

Ungar, Lester J., M.D. New York Univ. Post 
Grad. Med. School, 1192 Park Ave., New York 
City 18. Assoc. Prof. of Clin. Medicine. (6, 1952) 

Unna, Klaus R. W., M.D. Univ. of Illinois College 
of Medicine, 1853 W. Polk St., Chicago 12. 
Prof., Dept. of Pharmacology. (1, 1941; 3, 1944; 
5, 1942) 

Upton, Arthur C., M.D. Biology Div., Oak Ridge 
Natl. Lab., Oak Ridge, Tenn. Pathologist. (4, 
1954) 

Upton, Morgan, Ph.D. Rutgers Univ., Dept. of 
Psychology, New Brunswick, N. J. (1, 1934) 

Urban, Frank, Ph.D., M.D. 302 Northern Bldg., 
Green Bay, Wis. Physician and Surgeon; Acting 
Health Commissioner, City of Green Bay. (2, 
1932) 

Utter, Merton F., Ph.D. Western Reserve Univ., 
Dept. of Biochemistry, Cleveland, Ohio. Assoc. 
Prof. (2, 1946) 

Vahliteich, Ella McCoilum, Ph.D. 310 Walnut St., 
Englewood, N. J. (5, 1933) 

Valle, J. R., M.D. Escola Paulista de Medicina, 

Caixa Postal 7144, Sao Paulo, Brazil. Prof. 

of Pharmacology. (3, 1947) 
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Van Arman, C. G., Ph.D. G. D. Searle and Co., 
Box 5110, Chicago 80, Ill. Group Leader, Rena! 
Research. (3, 1953) 

Van Bruggen, John T., Ph.D. Univ. of Oregon 
Med. School, Portland. Assoc. Prof. of Biochem- 
istry (2, 1952) 

Vander Brook, Milton J., Ph.D. The Upjohn Co., 
Kalamazoo 99, Mich. Head, Dept. of Pharma- 
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College of Physicians and Surgeons, 630 W. 168th 
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van Harreveld, Anthonie, M.D. California Inst. 
of Technology, Pasadena. Prof. of Physiology. 
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Van Liere, Edward J., M.D., Ph.D. West Virginia 
Univ. School of Medicine, Morgantown. Prof. 
of Physiology and Dean. (1, 1927) 

Van Maanen, Evart Florus, Ph.D. Univ. of Cin- 
cinnati, College of Medicine, Dept. of Pharma- 
cology, Eden and Bethesda Aves., Cincinnati 
19, Ohio. Asst. Prof. (3, 1951) 

Van Middlesworth, Lester, Ph.D. Univ. of Ten- 
nessee, Memphis. Instr. in Physiology. (1, 1948) 

Van Slyke, Donald D., Ph.D., M.D. Brookhaven 
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van Wagenen, Gertrude, Ph.D. Yale Univ. School 
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Varney, Philip L. Washington Univ. School of 
Medicine, St. Louis, Mo. Asst. Prof. of Bacteri- 
ology. (6, 1948) 

Vars, Harry M., Ph.D. Univ. of Pennsylvania 
Med. School, Harrison Dept. of Surgical Re- 
search, Philadelphia. Assoc. Prof. of Physio- 
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Vaughan, John H., M.D. Med. College of Virginia, 
1200 E. Broad St., Richmond. Asst. Prof. o/ 
Medicine. (6, 1954) 

Velardo, Joseph Thomas, Ph.D. Harvard Med 
School, 25 Shattuck St., Boston 15, Mass. Re- 
search Assoc. (1, 1954) 

Velick, Sidney Frederick. Washington Univ. 
School of Medicine, Dept. of Biochemistry, 
Scott and Euclid Ave., St. Louis 10, Mo. Assoc. 
Prof. of Biochemistry. (2, 1946) 

Vennesland, Birgit, Ph.D. Univ. of Chicago, Dept. 
of Biochemistry, Chicago, Ill. Assoc. Prof. (2, 
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Venning, Eleanor H., Ph.D. Univ. Clinic, Royal 
Victoria Hospital, Pine Ave., Montreal, Que- 
bec, Canada. Assoc. Prof. of Exptl. Medicine, 
McGill Univ. (2, 1938) 

\ estling, Carl Swensson, Ph.D. Univ. of Illinois, 
Noyes Lab., Urbana, Ill. Assoc. Prof. of Bio- 
chemistry. (2, 1946) 

Vickery, Hubert B., Ph.D. Connecticut Agric. 
Exper. Station, New Haven. Biochemist in 
Charge, Dept. of Biochemistry; Lecturer in Physi- 
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Villee, Claude A., Jr., Ph.D. Harvard Med. 
School, 25 Shattuck St., Boston 15, Mass. 
Asst. Prof. of Biological Chemistry. (2, 1948) 

Virtue, Robert W., Ph.D., M.D. Univ. of Colorado 
Med. Center, 4200 E. 9th Ave., Denver 7. 
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Vishniac, Wolf, Ph.D. Yale Univ., Dept. of Mi- 
crobiology, 310 Cedar St., New Haven 11, 
Conn. Asst. Prof. (2, 1954) 

Visscher, Frank E., Ph.D. Upjohn Co., Kalama- 
z00 99, Mich. Research Scientist, Dept. of Phar- 
macology and Endocrinology. (1, 1947) 

Visscher, Maurice B., Ph.D., M.D. Univ. of Min- 
nesota, Minneapolis. Prof. and Head of Dept. 
of Physiology. (1, 1927) 

Visser, Donald W., Ph.D. Univ. of Southern Cali- 
fornia, Los Angeles 7. Asst. Prof. of Biochemis- 
try. (2, 1952) 

Voegtlin, Carl, Ph.D. Univ. of Rochester School of 
Medicine and Dentistry, Rochester, N. Y. 
Lecturer in Pharmacology. (1R, 1908; 2R, 1908; 
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Vogel, F. Stephen, M.D. Cornell Univ. Med 
College, 1300 York Ave., New York City 21. 
Asst. Prof. of Pathology. (4, 1951) 

Vogel, Peter, M.D. 51 East 90th St., New York 
City, N. Y. (6, 1951) 

Volk, Bruno W. Jewish Sanitarium and Hosp. 
for Chronic Diseases, Brooklyn, N. Y. Dir. of 
Lab. Research. (4, 1954) 

Volkin, Elliot, Ph.D. Oak Ridge Natl. Lab., 
Biology Div., Oak Ridge, Tenn. Sr. Biochemist. 
(2, 1953) 

von Frisch, Karl. Zoological Inst., Univ. of 
Munich, Munich, Germany. (1H, 1952) 

von Haam, Emmerich, M.D. Ohio State Univ., 
Columbus. Prof. of Pathology. (4, 1938) 

Von Korff, Richard W., Ph.D. Univ. of Minne- 
sota, Dept. of Pediatrics, Room 423a Heart 
Hosp., Minneapolis 14. Research Assoc. (2, 1954) 

von Magnus, Herdis, M.D. State Serum Inst. 
Copenhagen, Denmark. Virologist. (6, 1952) 

Von Oettingen, W. F., M.D., Ph.D. Natl. Insts. 
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Biology and Medicine Inst., Bethesda, Md. 
Med. Officer, Toxicology. (3, 1925) 
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2101 Constitution Ave., Washington 25, D. C. 
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Vorwald, Arthur J., Ph.D., M.D. Wayne Univ. 
College of Medicine, 1401 Rivard St., Detroit 7, 
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Vos, Bert J., Ph.D., M.D. Food and Drug Admin., 
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Wachstein, Max, M.D. St. Catherine’s Hospital, 
Brooklyn, N. Y. Dir. of Lab.; Research Asst., 
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Waddell, James, Ph.D. Grasselli Chemicals Dept., 
E. I. du Pont de Nemours and Co., Wilmington 
98, Del. Mgr., Technical Development, Nutrition 
Sec. (2, 1930; 5, 1935) : 

Waelsch, Heinrich, M.D., Ph.D. 722 West 168th 
St., New York City 32. Prin. Research Pharma- 
cologist, N. Y. State Psychiatric Inst. and Hos- 
pital; Assoc. Prof. of Biochemistry, Columbia 
Univ. (2, 1941) 

Wagman, Irving H., Ph.D. Jefferson Med. College, 
Dept. of Physiology, Philadelphia 7, Pa. Assoc. 
Prof. of Physiology. (1, 1946) 

Wagner, Robert R., M.D. Yale Univ., Dept. of 
Medicine, 789 Howard Ave., New Haven, Conn. 
Asst. Prof. of Medicine; Assoc. Physician. (6, 
1953) 

Wagner-Jauregg, Theodor, Ph.D. Chemical Corps 
Med. Labs., Army Chemical Center, Md. Chief, 
Medicinal Chemistry Branch. (2, 1951) 

Wainio, Walter W., Ph.D. Rutgers Univ., Bureau 
of Biological Research, Box 515, New Bruns- 
wick, N. J. Assoc. Prof. of Biochemistry. (2, 
1950) 

Waisman, Harry A., M.D., Ph.D. Univ. of Wiscon- 
sin Med. School, Dept. of Pediatrics, Madison 6. 
Assoc. Prof. of Pediatrics. (2, 1944) 

Wakeman, Alfred J., Ph.D. Hatfield Hill Rd., 
Bethany, Conn. Retired. (2R, 1906) 

Wakerlin, George E., Ph.D., M.D. Univ. of Illi- 
nois Med. School, 1853 W. Polk St., Chicago. 
Prof. and Head of Dept. of Physiology. (1, 1933; 
3, 1934) 

Wakim, Khalil G., M.D., Ph.D. Mayo Clinic, 
Rochester, Minn. Consultant; Prof. of Physi- 
ology, Mayo Foundation. (1, 1942; 3, 1951) 

Waksman, Byron H., M.D. 8 Field Rd., Lexington, 
Mass. Assoc. Prof. (6, 1950) 

Walcott, William W., Ph.D. Columbia Univ. Col- 
lege of Physicians and Surgeons, Dept. of Physi- 
ology, 630 W. 168th St., New York City 32. 
Instructor. (1, 1947) 

Wald, George, Ph.D. Harvard Univ., Biological 
Labs., Cambridge 38, Mass. Prof. of Biology. (1, 
1934; 2, 1950) 

Waldron, Jerome M., M.D. Temple Univ. School 
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of Medicine, Dept. of Physiology, Broad and 
Ontario Sts., Philadelphia 40, Pa. Assoc. Prof. 
(1, 1952) 

Walker, A. Earl, M.D. 601 N. Broadway, Balti- 
more 5, Md. Prof. of Neural Surgery, The Johns 
Hopkins Univ. (1, 1950) 

Walker, Arthur M., M.D. Veterans Admin., Wash- 
ington 25, D. C. Chief, Research and Education, 
TB Service. (1, 1932; 3, 1939) 

Walker, Burnham S., Ph.D., M.D. Boston Univ. 
School of Medicine, 80 E. Concord St., Boston, 
Mass. Prof. of Biochemistry. (2, 1940) 

Walker, Sheppard M., Ph.D. Univ. of Louisville 
School of Medicine, 101 W. Chestnut St., Louis- 
ville, Ky. Assoc. Prof. of Physiology. (1, 1946) 

Wall, Patrick David, M.A., B.M., B.Ch. Massa- 
chusetts Inst. of Technology, 20A 213, Cam- 
bridge. Instructor. (1, 1953) 

Wallen-Lawrence, Zonja, Ph.D. 4534 W. Pine 
Blvd., St. Louis 8, Mo. (2, 1937) 

Walter, Annabel W. 86-42 25lst St., Bellerose 6, 
N. Y. Bacteriologist. (6, 1946) 

Walter, Carl W., M.D. 721 Huntington Ave., Bos- 
ton, Mass. Asst. Clin. Prof. of Surgery, Harvard 
Med. School; Surgeon, Peter Bent Brigham Hosp. 
(4, 1942) 

Walters, Orville S., Ph.D., M.D. 1272 Medford 
Ave., Topeka, Kan. Physician. (1, 1936) 

Walton, Robert P., Ph.D., M.D. Med. College of 
the State of South Carolina, Charleston. Prof. 
of Pharmacology. (3, 1933) 

Walton, Seth T., V.M.D., Ph.D. Lab., Veterans 
Hospital, Oteen, N. C. Bacteriologist; Dir. of 
Labs. and Research. (6, 1936) 

Walzer, Matthew, M.D. 20 Plaza St., Brooklyn, 
N. Y. Attending in Allergy, Jewish Hospital of 
Brooklyn. (6, 1924) . 

Wang, Chi Che, Ph.D. U. S. Veterans Admin. 
Hosp., Topeka, Kan. (2, i922; 5, 1933) 

Wang, Shih-Chun, M.D., Ph.D. Columbia Univ. 
College of Physicians and Surgeons, 630 W. 
168th St., New York City 32. Prof. of Phys- 
iology. (1, 1943; 3, 1952) 

Wangeman, Clayton P., M.D. Broadway Med. 
Center, Associated Anesthesiologists, Seattle, 
Washington. (3, 1946) 

Wangensteen, Owen Harding, M.D. Univ. Hos- 
pital, Minneapolis 14, Minn. Prof. of Surgery, 
Univ. of Minnesota. (1, 1947; 4, 1931) 

Ward, Arthur A., Jr., M.D. Univ. of Washington, 
School of Medicine, Div. of Neurosurgery, Se- 
attle. Asst. Prof. of Surgery; Head of Div. (1, 
1949) 

Ward, Robert, M.D. New York Univ. College of 
Medicine, Dept. of Pediatrics, 477 First Ave., 
New York City 16. Professor. (6, 1951) 

Ward, Walter E., Ph.D., M.D. Cutter Labs., 
Fourth and Parker Sts., Berkeley 10, Calif. 
Assoc. Med. Dir. (6, 1947) 

Ware, Arnold G., Ph.D. Los Angeles County Hos- 


Volume 1? 


pital, Main Lab., 1200 N. State St., Los Angeles 


33, Calif. Head Chemist; Assoc. Prof., Dept. of 


Biochemistry, Univ. of Southern California. (2, 
1949) 

Warner, Emory D., M.D. Med. Labs. Bldg., Iowa 
City, Ia. Prof. and Head of Dept. of Pathology 
(4, 1937) 

Warner, Robert C., Ph.D. New York Univ. Col- 
lege of Medicine, 477 First Ave., New York City 
16. Assoc. Prof. of Chemistry. (2, 1946) 

Warren, James V., M.D. Duke Univ., School of 
Medicine, Dept. of Medicine, Durham, N. C. 
Prof. of Medicine. (1, 1947) 

Warren, Joel. U.S. Embassy, Stockholm, Sweden. 
(6, 1949) 

Warren, Marshall R., Ph.D. Mead, Johnson Re- 
search Labs., Evansville 21, Ind. Dir., Div. of 
Pharmacology. (3, 1948) 


_ Warren, Shields, M.D. 195 Pilgrim Rd., Boston, 


Mass. Prof. of Pathology, Harvard Med. School; 
Dir., Div. of Biology and Medicine, USAEC. (4, 
1929) 

Wartman, William Bechmann, M.D. Northwestern 
Univ., 303 East Chicago Ave., Chicago 11, III. 
Morrison Prof. and Chairman of Dept. of Path- 
ology. (4, 1940) 

Wasserman, Karlman, Ph.D. Tulane Univ. School 
of Medicine, Dept. of Physiology, New Orleans, 
La. Instructor. (1, 1954) 

Wasteneys, Hardolph, Ph.D. Univ. of Toronto, 
Toronto, Ontario, Canada. Prof. and Head of 
Dept. of Biochemistry. (2R, 1915) 

Waterman, Robert E., B.S. Schering Corp., 2 
Broad St., Bloomfield, N. J. Vice-Pres. (2, 1940) 

Waters, Ralph Milton, M.D. R. R. #3, Box 456, 
Orlando, Fla. (8R, 1937) 

Watson, Barbara K., Ph.D. Harvard Med. School, 
25 Shattuck St., Boston 15, Mass. Instr. in 
Bacteriology and Immunology. (6, 1953) 

Watson, Cecil J., M.D. University Hospital, Dept. 
of Medicine, Minneapolis, Minn. Prof. of Medi- 
cine. (2, 1952) 

Watson, Dennis W. Univ. of Minnesota Med. 
School, Dept. of Bacteriology and Immunology, 
Minneapolis.. Professor (6, 1949) 

Watson, John B., Ph.D. Box 526, Westport, Conn. 
(1, 1907) 

Watts, Daniel T., Ph.D. Univ. of West Virginia 
Med. School, Dept. of Pharmacology, Morgan- 
town. Prof. and Head of Dept. of Pharmacology. 
(3, 1950) 

Waud, Russell A., M.D., Ph.D. Univ. of Western 
Ontario Med. School, London, Ontario, Canada. 
Prof. and Head of Dept. of Pharmacology. (3, 
1931) 

Waugh, David F., Ph.D. Massachusetts Inst. of 
Technology, Dept. of Biology and Biological 
Engineering, Cambridge. Assoc. Prof.of Physical 
Biology. (1, 1943) 

Way, E. Leong, Ph.D. Univ. of California Med. 
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Center, San Francisco. Assoc. Prof. of Phar- 
macology. (3, 1947) 

V earn, Joseph T., M.D. Lakeside Hospital, Cleve- 
land, Ohio. Dir. of Medicine; Prof. of Medicine, 
Western Reserve Univ. (1, 1921) 

Weatherby, J. H., Ph.D. Med. College of Virginia, 
Dept. of Physiology and Pharmacology, Rich- 
mond. Assoc. Prof. of Pharmacology. (3, 1941) 

Weber, Clarence J., M.D., Ph.D. 7365 Pershing 
Ave., University City 5, Mo. (2, 1931) 

Webster, Bruce, M.D., C.M. Cornell Univ. Med. 
College, 525 E. 68th.St., New York City. Assoc. 
Prof. of Medicine; Assoc. Attending Physician, 
New York Hospital. (5, 1935) 

Wégria, René, M.D. Presbyterian Hospital, Dept. 
of Medicine, 622 W. 168th St., New York City. 
Asst. Prof. of Medicine. (1, 1941; 3, 1950) 

Weichert, Charles K., Ph.D. Univ. of Cincinnati, 
Cincinnati, Ohio. Prof. of Zoology. (1, 1935) 

Weichsel, Manfred, M.D. 47-07 41 St., Sunnyside, 
L. I., N. Y. 6, 1953) 

Weichselbaum, Theodore E., Ph.D. Washington 
Univ. School of Medicine, Dept. of Surgery, 
4580 Scott Ave., St. Louis 10, Mo. Asst. Prof. 
of Experimental Surgery. (2, 1950) 

Weil, Alfred J., M.D. The Bronx Hospital, New 
York City. Dir. of Dept. of Bacteriology. (6, 
1940) 

Weil, Arthur, M.D. 115-06 Park Lane South, Kew 
Gardens, L. I., N. Y. Consultant, Neuropathology, 
Veterans Admin. (4, 1940) 

Weil, Leopold, Ph.D. U. S. Dept. of Agriculture, 
Eastern Regional Research Lab., Chestnut Hill 
Station, Philadelphia 18, Pa. Chemist. (2, 1942) 

Weil, Marvin Lee, M.D. 612 71st St., Miami Beach, 
Fla. (6, 1950) 

Weinhouse, Sidney, Ph.D. Lankenau Hospital 
Research Inst., Fox Chase, Philadelphia 11, 
Pa. Head, Metabolic Chemistry. (2, 1948) 

Weir, Everett G., Ph.D. 231 S. 13th Ave., May- 
wood, Ill. (1, 1941) 

Weiser, Russell S., Ph.D. Univ. of Washington 
School of Medicine, Seattle 5. Dept. of Micro- 
biology, Prof. of Immuiology. (6, 1948) 

Weiss, Charles, Ph.D., M.D. Albert Einstein Med. 
Center, Northern Div., York and Tabor Rds., 
Philadelphia, Pa. Head, Div. of Microbiology. 
(4, 1984; 6, 1920) 

Weiss, Emil, M.D., Ph.D. 5036 Bernard St., Chi- 
cago, Ill. Pathologist, People’s Hospital. (6R, 
1927) 

Weiss, Paul, Ph.D. Univ. of Chicago, Chicago, 
Ill. Prof. of Zoology. (1, 1936) 

Weissman, Norman, Ph.D. Maimonides Hospital 
of Brooklyn, 4802 10th Ave., Brooklyn 19, N. Y. 
Chemist to Med. Services; Assoc. Prof. of Medi- 
cine, State Univ. of New York College of Medicine, 
New York City. (2, 1951) 

Welch, Arnold D., Ph.D., M.D. Yale Univ. School 
of Medicine, Dept. of Pharmacology, 333 Cedar 
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St., New Haven 11, Conn. Prof. and Chairman of 
Dept. (3, 1942; 5, 1944; 2, 1950) 

Welch, Henry, Ph.D. U. S. Food and Drug Ad- 
min., Rm. 6171 8. Agriculture Bldg., Washing- 
ton, D. C. Dir., Div. of Antibiotics. (6, 1932) 

Weld, Charles Beecher, M.D. Dalhousie Univ., 
Halifax, N.S., Canada. Prof. of Physiology. (1, 
1936) 

Weld, Mrs. Julia T. Lenox Hill Hosp., 76th St. and 
Park Ave., New York 21. Research. (6, 1920) 

Welker, William H., Ph.D. 534 N. Elmwood Ave., 
Oak Park, Ill. Prof. Emeritus of Biological 
Chemistry, Univ. of Illinois College of Medicine. 
(2R, 1906) 

Weller, Carl Vernon, M.D. 1130 Fair Oaks Park- 
way, Ann Arbor, Mich. Prof. and Chairman of 
Dept. of Pathology, Univ. of Michigan, (4, 1923) 

Weller, Thomas H., M.D. Harvard School of 
Public Health, Boston, Mass. Assoc. Prof. of 
Tropical Public Health. (6, 1952) 

Wells, Herbert S., M.D. Veterans Hospital, 54th 
St. and 48th Ave. S., Minneapolis, Minn. Dir. 
of Research (1, 1932) 

Wells, Ibert C., Ph.D. State Univ. of New York 
Med. Center at Syracuse Univ., Dept. of Bio- 
chemistry, Syracuse 10. Asst. Prof. (2, 1952) 

Wells, Joseph Albert, M.D., Ph.D. Northwestern 
Univ. Med. School, Chicago, Ill. Prof. of 
Pharmacology. (3, 1944) 

Welsh, John H., Ph.D. Harvard Univ., Biological 
Labs., 16 Divinity Ave., Cambridge 38, Mass. 
Assoc. Prof. of Zoology. (1, 1945) 

Wendel, Herbert, M.D. Univ. of Pennsylvania 
School of Medicine, Philadelphia 4. Assoc. 
in Pharmacology. (3, 1954) 

Wendel, W. Bean, Ph.D. Tulane Univ. School 
of Medicine, P. O. Station 20, New Orleans 18, 
La. Chairman, Dept. of Biochemistry. (2, 1932) 

Wender, Simon H., Ph.D. Univ. of Oklahoma, 
Dept. of Chemistry, Norman. Prof. of Bio- 
chemistry. (2, 1953) 

Werber, Erna A., Ph.D. 170 W. 78rd St., Apt. 3D, 
New York City. Chief Bacteriologist and My- 
cologist, Jacques Loewe Research Lab. (6, 1948) 

Werkman, ©. H., Ph.D. Iowa State College, Sci- 
ence Hall, Ames. Prof. and Head of Dept. of 
Bacteriology. (2, 1942) 

Werle, Jacob M., M.D. 2000 W. 25th St., Cleve- 
land 18, Ohio. (1, 1943) 

Werner, Harold W., Ph.D. The Wm. S. Merrell 
Co., Lockland Station, Cincinnati, Ohio. Dir. 
Pharmacological Research. (3, 1942) 

Wertenberger, Grace E., Ph.D. Univ. of Indiana 
Dept. of Physiology, Bloomington. (1, 1943) 

Werthessen, Nicholas T., Ph.D. Southwest Fndn. 
for Research and Education, P. O. Box 2296, 
San Antonio, Texas, Dir. of Biology Div.; Chair- 
man of Dept. of Physiology and Biochemistry. 
(1, 1946) 

Wertman, Kenneth, Ph.D. Univ. of Pittsburgh, 
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Pittsburgh 13, Pa. Prof. of Bacteriology. (6, 
1953) 

Wertz, Anne W., Ph.D. Univ. of Massachusetts, 
Nutrition Research Labs., Home Economics 
Dept., Amherst. Prof., Research, Home Econom- 
ics Nutrition. (5, 1950) 

Wescoe, W. Clarke, M.D. Univ. of Kansas Med. 
Center, Kansas City 12. Prof. of Pharmacology 
and Exper. Medicine and Dean. (3, 1949) 

Wesson, Laurence G., M.D. Massachusetts Inst. 
of Technology, Cambridge. Staff Member, Div. 
of Industrial Cooperation. (2R, 1929; 3, 1932) 

Wesson, Laurence G., Jr., Ph.D. New York Univ.- 
Bellevue Med. Ctr., Post-Grad. Med. School, 
Dept. of Medicine, New York City 16. Assoc. 
Prof. (1, 1949) 

West, Clark D., M.D. Children’s Hosp. Research 
Fndn., Elland and Bethesda, Cincinnati 29, 
Ohio. Fellow; Asst. Prof. of Pediatrics, Univ. 
of Cincinnati College of Medicine. (1, 1954) 

West, Edward S., Ph.D. Univ. of Oregon Med. 
School, Portland. Prof. of Biochemistry. (2, 
1925) 

West, Harold D., Ph.D. Meharry Med. College, 
Nashville 8, Tenn. Prof. and Head of Dept. of 
Biochemistry. (2, 1946) 

Westerfeld, Wilfred Wiedey, Ph.D. State Univ. 
of New York, Med. Center at Syracuse Univ., 
Syracuse 10, N. Y. Prof. of Biochemistry. (2, 
1944) 

Westfall, B. A., Ph.D. Univ. of Missouri School of 
Medicine, Dept. of Physiology and Pharmacol- 
ogy, Columbia. Prof. of Pharmacology. (1, 1949; 
3, 1950) 

Weston, Raymond E., M.D., Ph.D. Montefiore 
Hospital, Med. Div., New York City 67. Asst. 
in Medicine. (1, 1947) 

Westphal, Ulrich F., Ph.D. Army Med. Research 
Lab., Biochemistry Dept., Fort Knox, Ky. Chief, 
Protein Section. (2, 1952) 

Wetzel, Norman C., M.D. Children’s Fresh Air 
Camp and Hospital of Cleveland, Cleveland 
Heights 6, Ohio. Consultant in Growth and Nutri- 
tion. (5, 1952) 

Weymouth, Frank W., Ph.D. Stanford Univ., 
Calif. Prof. and Ezec. of Dept. of Physiology. 
(1R, 1917) 

Wheeler, Albert H., M.S., M.S.P.H., Dr.P.H. 
Univ. of Michigan Hospital, Serology Lab., 
Ann Arbor. Asst. Prof. (6, 1950) 

Wheeler, George W., M.D. New York Hospital, 
525 E. 68th St., New York City. Asst. Dir. (6R, 
1920) 

Wheeler, Mary W., M.A. New York State Dept. 
of Health, Div. of Labs. and Research, Albany. 
Assoc. Bacteriologist. (6, 1933) 

Wheelon, Homer, M.D. Univ. of Washington, 
Seattle. Prof. of Medicine. (1, 1919) 

Whipple, George H., M.D., Sc.D. Univ. of Roches- 
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ter, Rochester, N. Y. Prof. of Pathology. (1, 
1911; 4, 1913) 

White, Abraham, Ph.D. Yeshiva Univ., Albert 
Einstein College of Medicine, 1710 Newport 
Ave., New York City 61. Prof. and Chairman, 
Dept. of Biochemistry and Biophysics and Assoc. 
Dean. (2, 1934; 5, 1937) 

White, Alan G. C., Ph.D. Tulane Univ., Dept. of 
Biochemistry, New Orleans, La. Assoc. Prof. of 
Biochemistry. (2, 1949) 

White, Colin, M.S., B. M. Yale Univ., 51 Hillhouse 
Ave., New Haven, Conn. Asst. Prof. of Biom- 
etry. (1, 1949) 

White, Florence R., Ph.D. % Dr. Julius White, 
Natl. Insts. of Health, Natl. Cancer Inst., 
Bethesda 14, Md. Biochemist. (2, 1946) 

White, Frank D., Ph.D. Univ. of Manitoba, Fac- 
ulty of Medicine, Bannatyne Ave., Winnepeg, 
Manitoba, Canada. Prof. of Biochemistry; Bio- 
chemist, Winnipeg General Hospital. (2, 1931) 
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J. W. Dubnoff, 2 C. A. G. Wiersma, 1 
N. H. Horowitz, 2 L. Zechmeister, 2 
G. Keighley, 1 


Crepars or LEBANON Hosp. 
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B. H. Ershoff, 5 M. G. Morehouse, 2 
J. B. Field, 2 H. L. Motley, 1 
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W. G. Clark, 1, 3 : E. E. King, 3 
J. O. Erickson, 6 R. L, Libby, 6 
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Los ANGELES—UNCLASSIFIED 
G. A. Alles, 1,3 J. W. Palmer, 6 
G, E. Cronheim, 3 J. J. Quilligan, Jr., 6 
H. A. Davis, 4 B. O. Raulston, 3 
O. J. Gollub, 6 J. D. Reese, 4 
T. J. Haley, 3 L. B. Rockland, 2 
R. W. Lippman, 1 F. H. Scharles, 5 
J. B. Loefer, 1 D. G. Simonsen, 2 
E. M. MacKay, 1 8. 8. Sobin, 1 
G. L. Maison, 1, 3 8. Soskin, 1, 5 
G. H. Marmont. 1 J. W. Stutzman, 1, 3 
H. H. Mitchell, 6 C. H. Thienes, 3 
J. A. eng 3 J. Tilt, 5R 
C. F. Pait, 

San Diego 


B. F. Stimmel, 2 


San Francisco Area 


Mr. Zion Hosp. 


Santa Barbara 
F, E. Bischoff, 2, 5 A. E. Koehler, 2 
J. E. Cushing, 6 M. Sahyun, 2 
Stanford-Palo Alto 
Sranrorp Univ. 
J. P. Baumberger, 1 H. 8. Loring, 2 
C. M. Child, iR J. M. Luck, 2 
J. M. Crismon, 1 W. H. Manwaring, 4, 6 
G. A. Feigen, 1 8S. Raffel, 6 
C. 8. French, 1, 2 O. H. Robertson, 4R 
F, A. Fuhrman, 1 E. W. Schultz, 4, 6 
R. Grant, 1 R. E. Swain, 2R 
A. C. Griffin, 2 E. L. Tatum, 2 
G. L. Laqueur, 4 F. W. Weymouth, 1R 
California— Unclassified 
H. J. ee 2,5 C. Gruber, 1R, 3 
T. O. Ber, O. L. Huddleston, 1 
B. W. none: W. J. Kerr, 3R 
I. L. Bennett, Jr., 6 R. A. Kocher, 2R 
C. Biddulph, 1 W. 8. Lawrence, 3 
H. R. Bierman, 2 A. R. Moore, 1 
W. M. Cahill, 2 E. Oppenheimer, 3 
P. A. Cavelti, 6 J. R. Poppen, 1 
G. W. Clark, 2R A. T. Rasmussen, 1 
M. C. D’Amour, I G. Richter, 4 
P. M. Dawson, 1R A. M. Snell, 4 
K. F. Fink, 2 H. C. Struck, 1, 3 
COLORADO 
Denver 
Univ. or CoLorapo 
M. H. Block, 4 C. G. Mackenzie, 1, 2,5 
F, A. Cajori, 2, 5 J. F. MacKenzie, 2 
F. D’Amour, 1 J. B. McNaught, 4 
W. B. Draper, 1, 3 G. Meiklejohn, 6 
J. W. Gersten, 1 R. M. Mulligan, 4 
R. M. Hill, 2 D. L. Smith, 3 
J. H. Holmes, 1 R. Thompson, 6 
G. K. Lewis, 5 R. W. Virtue, 2 
R. C. Lewis, 2, 5R R. W. Whitehead, 1, 3 
C, A. Maaske, 1 ~ 








G. R. Biskind, 4 A. E. Lewis, 1 
S. O. Byers, 1 R. H. Rosenman, 1 
M. Friedman, 1 
SranFrorp Univ. 
A. L. Bloomfield, 3, 4 H. W. Newman, 3 
A. J. Cox, Jr., 4 L. A. Rantz, 3 
W. C. Cutting, 3 L. J. Rather, 4 
R. H. Dreisbach, 3 D. A. Rytand, 3 


Univ. or CALIFORNIA 


T. K. Adler, 3 C. H. Kempe, 6 
H. H. Anderson, 3 H. I. Kohn, 1 

J. E. Bacher, 2 B. Libet, 1 

W. L. Bostick, 4 8. Lindsay, 4 
E. Brown, 1 M. E. Marsh, 1, 5 
J. L. Carr, 4 L. R. Melcher, 6 
J. J. Eiler, 2 8. R. Mettier, 4 
H. W. Elliott, 3 K. F. Meyer, 4, 6 
N. E. Freeman, 1 H. D. Moon, 4 
L. D. Greenberg, 2 E. W. Page, 1 

C. H. Hine, 3 J. F. Rinehart, 4 
E. Jawetz, 6 E. L. Way, 3 


San Francisco—UNCLASSIFIED 


N. I. Berlin, 1 C. F. Piel, 4 

R. W. Brauer, 3 H. J. Ralston, 1 
W. H. Carnes, 4 J. 8. Robertson, 1 
Y. Chin, 3 J. J. Sampson, 1 
C. Entenman, 1 A. B. Stockton, 3 
H. E. Foster, 6 J. 8. Thatcher, 1 
H. Kabat, 1 L. A. Woodbury, 1 
R. 


DENVER— UNCLASSIFIED 


Da Costa, Esther, 1, 5 
T. E. Friedemann, 2, 5 


M. I. Grossman, 1 


Colorado— Unclassified 


B. O. Barnes, 1 E. 8. Fetcher, 1 
J. M. Beazell, 1 F, X. Gassner, 1 
H. Bourquin, 1 C. R. Schmidt, 1 
H. J. Corper, 2R 
CONNECTICUT 
Greenwich 


A. A. Albanese, 2 
H. L. Amoss, 4, 6 


W. F. Loomis, 2 
H. B. Williams, 1 


Hartford 
O. R. Benham, 6 H. F. Pierce, 1 
W. T. Liberson, 1 8. E. Pond, 1 
8. J. Martin, 1 K. H. Pribram, 1 


New Haven 
Conn. Aaoric. Exper. STATION 


GC... 7 H. B. Vickery, 2 
I. Zelitch, 2 
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R. R. Wagner, 6 

A. D. Welch, 2, 3, 5 
C. White, 1 
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New Haven—UNCLASSIFIED 


W. M. Booker, 1, 3 
F. Friedberg, 2 
J. L. Johrson, 1 


Howarp Univ. 
A. H. Maloney, 3 


L. M. Marshall, 2 
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Nari. Researco Councit—Natu. ACADEMY OF SCIENCES 


D. W. Bronk, 1 
R. K. Cannan, 2 


L. Voris, 5 
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U. S. Government 


Dept. oF AGRICULTURE 


USDA, and Natl. Agric. Research Center, Beltsville, Md. 


H. G. Barott, 5R 
L. Batchelder, 5 
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M. Coons, 5 
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L. P. Herrington, 1 J. P. Peters, 2R 
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AMERICAN CYANAMID Co. 
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T. H. Maren, 3 
Connecticut— Unclassified 
W. H. Adolph, 2R, 5 R. A. Gortner, Jr., 5 
H. L. Amoss, 4, 6 C. 8. Leonard, 3 
W. E. Anderson, 2R, 5 M. C. Pease, 6 
L. Atkin, 2, 5 J. M. Rogoff, iR, 3R 
A. R. Behnke, 1 E. Sachs, 1R 
F. H. Bird, 5 K. E. Schaefer, 1 
E. G. Boettiger, 1 M. R. Thompson, 3 
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Delaware— Unclassified 
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Mep. CoLueGEe oF GEORGIA 


R. P. Ahiquist, 1, 3 
R. 8. Alexander, 1 
L. Allen, 1 

A. P. Briggs, 2R 

P. Dow, 1 


W. K. Hall, 2 

W. F. Bzmilton, 1 

J. W. Remington, 1 
8. A. Singal, 2 

V. P. Sydenstricker, 5 
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. W. Ades, 1 

A. Bain, 3 

le gop he 

. U. Brown, 1 
. Bruner, 1, 3 
- Gray, 1 

Idi, 1 


ES ome 


J. H. Birnie, 1 
C. E. Hamilton, 1 


LIST OF MEMBERS BY LOCATION 


Emory University 
Emory Univ. 

F. Lanni, 6 
E. Papageorge, 2 
C. C. Pfeiffer, 3 
A. P. Richardson, 3 
J. A. Russell, 1 
J. Szepsenwol, 1 
H. A. Walker, 3 
A. E. Wilhelmi, 2 


Georgia— Unclassified 
E. C. Jungck, 1 
D. 8. Martin, 6 
M. Speirs, 5 
HAWAII 
Honolulu 


C. D. Miller, 5 
T. Nelson, 6 


IDAHO 
Moscow 
Univ. or IpaHo 
E. Woods, 2R, 5 


ILLINOIS 
Chicago Area 


Assotr ResearcH Lass. 


D. W. MacCorquodale, 2 
A. E. Osterberg, 2 

R. K. Richards, 1,3 

L. W. Roth, 1, 3 

J. R. Schenck, 2 

J. D. Taylor, 3 


AMERICAN Men. Assn. 


R. T. Stormont, 3 


Araonne Natt, Las. 


H. M. Patt, 1 

J. Schubert, 2 

D. E. Smith, 1 

T. N. Tahmisian, 1 


ARMOUR LABs. 


E. E. Hays, 2 
K. C. Robbins, 6 


Army, Mep. Norrition Las. & Foop 


G. O. Burr, 2, 5 
W. A. Gortner, 2 
A. R. Lamb, 2, 5 
T. B. Keith, 5 

A. C. Wiese, 5 

G. H. Berryman, 1 
R. D. Coghill, 2 
G. M. Everett, 3 
D. V. A. Frost, 2, 5 
K. Hwang, 3 

F. C. McIntire, 2 
F. T. Jung, 1 

A. E. Smith, 3 

A. M. Brues, 1 

R. N. Feinstein, 2 
A. K. Laird, 4 

H. Lisco, 4 

N. Ereoli, 3 

W. J. Haines, 2 
C. J. Koehn, 5 
A. L. Sheffner, 2 


I. Davidsohn, 4, 6 
P. P. Foa,1 


A. Leimdorfer, 1 
H. J. McDonald, 2 
J. B. Melchior, 2 

Y. T. Ocester, 3 


& Container Inst. 


H. Spector, 5 
R. C. Stepto, 4 


Curcaao Mep. ScHoon 


A. H. Ryan, 1 
J. A. Smith, 1 


Loyrota Univ. 


C. N. Peiss, 1 

W. C. Randall, 1 

S. Raska, 1 

M. B. Williamson, 2 


MICHAEL Reese Hosp. 


C. Cohn, R. Pick, 1 

M. S. i 1 S. Rodbard, 1 

R. Isaacs, 4 B. B. Rubenstein, ! 

B. M. Kagan, 5 O. Saphir, 4 

A. a. S. Soskin, 1, 5 

L. N. Ka J, Stamler, 1 

R. ae A. Tannenbaum, 4 

H. Necheles, 1 J. E. P. Toman, 1. 3 
NorTHWESTERN UNIv. 

J. H. Annegers, 1 I. M. Klotz, 2 

F. A. Brown, Jr., 1 A. J. Kosman, 1 

Ww. Cc. Buchbinder, 1 M. M. Kunde, 1R 

C. A. Dragstedt. 1, 3 A. Lein, 1 

D. P. Earle, Jr., 1 M. A. Lipton, 2 

E. B. Farnsworth, 3 S. Malkiel, 6 

L. 8. Fosdick, 2 R. W. Schayer, 2 

8. Freenfan, 1 R. Schrek, 4 

J. 8. Gray, 1 J. P. Simonds, 4 

H. Greengard, 1 R. 8S. Snider, 1 

F. §. Grodins, 1 L. A. Sternberger, 6 

F. J. Haddy, 1 W. W. Swanson, 2 

S. C. Harris, 1 W. B. Wartman, 4 

O. Hepler, 4 J. A. Wells, 3 

K. K. Jones, 1R E. A. Zeller, 2 
PRESBYTERIAN Hosp. 

G. Hass, 4 D. A. MacFayden, 2 

A. Hiller, 2 
G. D. Searte & Co. 

D. L. Cook, 3 B. Riegel, 2 

R. T. Dillon, 2 C. G. Van Arman, 3 

W. E. Hambourger, 3 M. M. Winbury, 3 

A. L. Raymond, 2 I. C. Winter, 3 


. R. Cannon, 4, 6 
J. Carlson, 1, 5R 
. J. Ceithaml, 2 

. B. Coolidge, 2 

. E. Davis, 3 

. J. Dieckmann, 3 
2 
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Untv. or CHIcaGo 


T. R. Hogness, 2 

C. B. Huggins, 1 

. M. Humphreys, 4 
. Hutchens, 1 

. J. Ingle, 1 

. O. Jacobson, 4 
L. Jennings, 4 
V. Jensen, 2 
P. 
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Kennedy, 2 
. Kenyon, 3 
Kleitman, 1 


Kraybill, 2. § 
: Lette. 4 
Loosli, 4 
- Luckhardt, 1 
Mathews, 2 
Sen. 1, 2R, 3 
- Miller, 4, 6 
orse, 2 
- Moulder, 2 
- Neff, 1 
- Page, 3 
. Perkins, Jr., 1 
rter, 5 
. Putnam, 2 
. Ramey, 1 
. Ricketts, 1 
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I. Sandiford, 2, 5 W. H. Taliaferro, 6 Illinois—Unclassified 
B. 8S. Schweigert, 2, 5 D. W. Talmage, 6 
J. E. Snoke, 2 J. M. Tobias, 1 oo mages gh 
se: Soom, 1 B. Veumetond2 H. L. Fevold, 2 S. Natelson, 2 
P. E. Steiner, 4 P. Weiss, 1 M. B. Gillis, 5 8. E. Owen, 1 
asgnegpnig tas Sy We eaten, & R. P. Herwick, 3 E. E, Painter, 1 
L. G. Taliaferro, 6 R. E. Zirkle, 1 M. K. Horwitt, 2, 5 R. Rhines, 1 
Umrv. or InztNno1s J. E. Hunter, 5 E. E. Rice, 5 
R. W. Jackson, 2, 5 F. H. Schultz, Jr., 3 
L. G. Abood, 1 R. C. Ingraham, 1 H. M. Kaplan, 1 E. Smith, 1 
D. I. Abramson, 1 A.C. Ivy, 1,5 R. W. Keeton, 1, 3 D. R. Stewart, 1 
A, Arkin, 1, 3 N. R. Joseph, 2 H. C. Mason, 6 E. G. Weir, 1 
A. Bachem, 1R E. R. Kirch, 2 
P. Bailey, 1 C. A. Krakower, 4 
J. W. Barnard, 1 S. A. Levinson, 4 INDIANA 
H. C. Batson, 6 G. N. Ling, 1 Bloomington 
G. A. Bennett, 4 E. W. Pelikan, 3 
O. Bergeim, 1, 2R C. L. Pirani, 4 InpraNna UNIV. 
8. B. Binkley, 2 C. B. Puestow, 1 H. G. Day, 2,5 8. Robinson, 1 
J. E. Bourque, 1 S. B. Raska, 1 ; P. M. Harmon, 1 H. H. Rostorfer, 1 
P. C. Bucy, 1 C. I. Reed, 1 F. A. Haurowitz, 2, 6 T. J. B. Stier, 1 
N. O. Calloway, 3 8. R. Rosenthal, 1, 4 L. S. McClung, 6 W. J. Van Wagtendonk, 2 
W. J. R. Camp, 3 A. A. Schiller, 1 P. A. Nicoll, 1 M. R. Warren, 3 
H. R. Catchpole, 1 T. R. Sherrod, 3 A. W. Richardson, 1 G. E. Wertenberger, 1 
C. W. Darrow, 1 F, Steigmann, 3 
R. W. Gerard, 1 G. Ungar, 1 Evansville 
M. Goodman, 6 K. R. W. Unna, 1, 3, 5 
A. S. Gordon, 1 G. E. Wakerlin, 1, 3 Mzap JOHNSON AND Co. 
E. R. Grant, 1 W. H. Welker, 2R W. M. Cox, Jr., 2, 5 O. N. Massengale, 2 
R. Greenberg, 1 W. V. Whitehorn, 1 B. K. Harned, 2, 3 F. G. McDonald, 2, 5 
V. Guillemin Jr., 1 R. J. Winzler, 2 R. C. Little, 1 H. P. Sarett, 2, 5 
F. A. Hellebrandt, 1 
Indianapolis 


CxHIcaGo—UNCLASSIFIED 


8. C. Allen, 1 F. R. Hunter, 1 
W. C. Alvarez, IR, 3R E. Jacobson, 1 
L. Arnold, 4, 6 V. L. Koenig, 2 
F. C. Bing, 2, 5 J. H. Last, 3 
M. C. H. Brookes, 5 J. P. Marbarger, 1 
A. F. Coburn, 6 J. C. Mathies, 2 
J. R. Doty, 2 H. A. McGuigan, 1R, 2, 3 
E. Eagle, 1, 3 G. H. Miller, 3 
O. Felsenfeld, 6 B. Mortimer, 1 
T. B. Friedman, 6 L. B. Nice, 1 
J.C. Fritz, 5 H. Popper, 4 
F. A. Gibbs, 1 H. E. Robinson, 5 
C. E. Graham, 2, 5 M. J. Schiffrin, 1 
E. L. Gustus, 2 H. Schwerma, 1 
B. L. K. Hamilton, 2 A. Spohn, 5 
M. T. Hanke, 2 A. H. Steinhaus, 1 
8. W. Hier, 2 E. Weiss, 6R 
W. S. Hoffmann, 2 J. Zichis, 6 
Galesburg 

Strate Reszarce Hospirat 
D. A. Boroff, 6 W. A. Himwich, 1 
H. E. Himwich, 1 

Urbana 
Univ. or ILLINoIs 

H. E. Carter, 2, 5 E. Juni, 2 
T. K. Cureton, Jr., 1 E. E. King, 3 
R. M. Forbes, 5 J. Larner, 2 
G. 8. Fraenkel, 5 H. H. Mitchell, 2R, 5 
W. J. Fry, 1 C. L. Prosser, 1 
I. C. Gunsalus, 2 W. C. Rose, 2, 5 
T. &. ek 2,5 F, Sargent, II, 1 
R. G. Hansen, J. M. Smith, 5 
L. M. we adel 2 8. Spiegelman, 1 
M. A. Hinrichs, 1 F. R. Steggerda, 1 
B. C. Johnson, 2, 5 C. 8. Vestling, 2 
R. E. Johnson, 1, 2, 5 W. A. Wood, 2 


Ext Lintty anp Co. 


R. C. Anderson, 3 F. G. Henderson, 3 
O. K. Behrens, 2 R. G. Herrmann, 3 
K. K. Chen, 1, 3 W. A. Jamieson, 6R 
G. H. A. Clowes, 2R, 6 M. H. Lee, 6 
H. A. Dettwiler, 6 H. M. Powell, 6 
C. M. Gruber, Jr., 3 M. A. Root, 3 
P. N. Harris, 3 

Inp1ana Univ. 
D. E. Bowman, 2 R. N.Harger, 2, 3 
V. Cole, 3 H. R. Hulpieu, 3 
R. B. Forney, 3 E. W. Shrigley, 6 
L. W. Freeman, 1 


INDIANAPOLIS GENERAL Hosp. 


O. M. Helmer, 2 R. E. Shipley, 1 
K. G. Kohlstaedt, 1 

INDIANAPOLIS— UNCLASSIFIED 
B. E. Abreu, 3 C. A. Bunde, 1 
O. D. Bailey, 4 

Lafayette 
Purpvug Univ. 

B. Axelrod, 2 W. A. Hiestand, 1 
A. K. Balls, 2 E. T. Mertz, 2, 5 
W. M. Beeson, 5 L. J. Mullins, 1 
C. W. Carrick, 5 F. W. Quackenbush, 2 
R. C. Corley, 2 C. Schuck, 5 
J. F. Foster, 2 M. X. Zarrow, 1 
S. M. Hauge, 2, 5 


Terre Haute 
CommerciaL Sotvents Corp. 


J. N. Spencer, 3 H. E. Stavely, 2 
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Indiana—Unclassified 


> 


nsbacher, 2 

. Crandall, Jr., 1 

. Cravens, 5 
Failey, 2 

. Farmer, 2R 

. K. Foster, 1, 3 
. Free, 2, 5 


rRQOsr MD 
Rms sap 


H. G. Glass, 3 

R. K. Lim, 1, 3 
F. Neuwelt, 1 

W. H. Olson, 1 
V. B. Scott, 1 

W. C. Sherman, 5 


IOWA 


Ames 


Iowa Strate CoLueGE 


§. Aronoff, 2 

E. R. Becker, 6 
W. Burroughs, 5 
D. Catron, 5 

E. S. Eppright, 5 
8. W. Fox, 2 

D. French, 2 

E. A. Hewitt, 1 
R. M. Melampy, 1 
P. M. Nelson, 5 


C. E. Roderuck, 5 
F, Schlenk, 2 

F. W. Schueler, 3 
R. L. Sinsheimer, 2 
G. Smith, 2 


Underkofier, 2 
Werkman, 2 


CoE Br bo 


F 

P 

. H. Thomas, 5 
5 ie 

. H. 


lowa City 


Strate Univ. or Iowa 


; ieee, - 
. Gross, 1, 2, 3 
. Hajek, 1 

H. M. Hines, 1 

8. M. Horvath, 1 
J. P. Hummel, 2 
W 


R. L. Jackson, 5 
R. G. Janes, 1 

. Kalnitsky, 2 
. H. Keasling, 3 
+ Marsh, 1 
- May, 5 
- McKee, 6 

. Nelson, 1 
. Pierce, 3R 
. Pittinger, 3 
. Porter, 6 
. Routh, 2 
een, 2,5 
D. Thomson, 1 
. W. Tuttle, 1 
. D. Warner, 4 
. Winnick, 2 


ond 


AR SSOSSaANrSrPaAOMA!: 
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Iowa— Unclassified 


R. Beutner, 1R, 3 


A. L. Daniels, 2R, 5R 


KANSAS 


Kansas City and Lawrence 


C. G. Bly, 4 

D. C. Darrow, 2 
C. M. Downs, 6 

H. I. Firminger, 4 
J. K. Frenkel, 4 
R. E. Green, 3 

§. Grisolia, 2 

T. R. Hamilton, 4 
R. M. Isenberger, 3 


Univ. or Kansas 


K. Jochim, 1 

G. N. Loofbourrow, 1 
D. J. Mulford, 2 

N. P. Sherwood, 6 

F. R. Skelton, 4 

O. O. Stoland, 1R 

R. E. Stowell, 4 

W. C. Wescoe, 3 


Manhattan 


Kansas State CoLuEGE 


L. Ascham, 5 
J. 8. Hughes, 2R, 5 
M. Kramer, 5 


C. A. Leone, 6 
D. B. Parrish, 5 


Kansas-— Unclassified 


G. C. Rau, 1 
O. 8. Walters, 1 
C. C. Wang, 2, 5 


KENTUCKY 


Fort Knox 


Army Men. ResgarcH LaB 


‘oans 
. Kocholaty, 2 


BOSO 
§ 
- 


. L. Boyarsky, 1 
. D. Buckner, 2R 
C. Humphries, 6 


Ot 


. Brodsky, 1 
. Cantrell, 3 


G. W. Moinar, 1 
J. B. Storer, 1 
U. F. Westphal, 2 


Lexington 
Univ. or Kentucky 


J. S. McHargue, 2R 
M. Scherago, 6 


USPHS 


H. Isbell, 3 
A. Wikler, 3 


Louisville 
Univ. or LovisvituE 


M. M. Lipton, 6 
W. S. Rehm, Jr., 1 
J. F. Taylor, 2 

S. M. Walker, 1 


Kentucky— Unclassified 


W. L. Adams, 3 
K. P. McConnell, 2 


A. J. Steigman, 6 


LOUISIANA 


Baton Rouge and New Orleans 


Lovurstana Strate Univ. 


R. Ashman, IR 
F. G. Brazoa, 2 
G. J. Buddingh, 4 
E. Bueding, 2, 3 
L. Churney, 1 
R. A. Caulson, 2 
S. H. Durlacher, 1 


G. M. Carrera, 4 
T. Findley, Jr., 1 
B. N. Horwitt, 2 


M. N. Bach, 1 
eV. Cotten, 3 


“HL Hack, 2 

. Hampton, Jr., 
H. Harris, 4 

. Hendley, 1 
, Medes 1 


eee ee cages 


. D. Kilbourne, 6 


A.S Harris, 1 
R. L. Holman, 4 
W. E. Jaques, 4 
L. L. Rusoff, 5 
L. A. Toth, 1 

V. A. Williams, 2 


OcusNnER CLINIC 


O. Schales, 2 
A. Segaloff, 4 


TuLane UNtv. 


H. E. King, 1 
*, Martin, Jr., 3 


3 


N. 

S. Mayerson, i 
N. Miller, 2 
Peters, 3 

F. Shaffer, 4, 6 
H. Smith, 6 

1 Wasserman, 1 
B. Wendel, 2 
G. C. White, 2 
8. 


H> 
O. 
L. 
M. 
M. 
K. 
Ww. 
A. 
W. 8S. Wilde, 1 
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A. M. Altschul, 2 


F. W. Barnes, Jr., 2 
I. L. Bennett, Jr., 6 
K. C. Blanchard, 3 
D. Bodian, 6 

F. Brink, Jr., 1 

A. M. Chesney, 4 
F. P. Chinard, 2 

B. F. Chow, 2, 5, 6 
W. M. Clerk, 2R 

L. E. Cluff, 6 

8. P. Colowick, 2 
P. W. Davies, 1 

V. G. Dethier, 1 

W. M. Firor, 1 

J. 8. Friedenwald, 1 
W. H. Gnatt, 1, 3 
L. N. Gay, 6 

G. O. Gey, 1 

F. G. Germuth, Jr., 6 
A. L. Graffin, 1 

A. A. Green, 2 

D. Grob, 1 

H. K. Hartline, 1 
A. M. Harvey, 1, 3 
L. Hellerman, 2 

E. Henneman, 1 

R. M. Herriott, 2 
E. Howard, 1 

H. A. Howe, 6 

N. O. Kaplan, 2 

S. W. Kuffier, 1 

O. R. Langworihy, 1 


. Amberson, 1 
‘oat 2 


FEDERATION PROCEEDINGS 


New OrLEANS—UNCLASSIFIED 


T. C. Sherwood, 1 


MAINE 
F. G. Benedict, IR, 2R J. L. Fuller, 1 
MARYLAND 
Army Chemical Center 
Cuemicat Corps Mep. Lass. 
R. 8. Anderson, 1 T. A. Loomis, 3 
L, E. Chadwick, 1 A. 8. Marrazzi, 1, 3 
W. H. Chambers, 1, 5 B. P. McNamara, 3 
F. N. Craig, 1 H. O. Michel, 2 
D. B. Dill, 1, 2 F. W. Oberst, 2 
A. J. Dziemian, 1 N. K. Schaffer, 2 
E. LeB. Gray, 1 W. H. Summerson, 2 
E. R. Hart, 3 H. J. Trurnit, 1 
C. C. Hassett, 1 C. Tum Suden, 1 
C. M. Herget, 1 T. Wagner-Jauregg, 2 
R. G. Horton, 1 C. G. Wilber, 1 
B. J. Jandorf, 2 J. H. Wills, 1, 3 
S. Krop, 1, 3 
Baltimore 

Jouns Hopkins Hosp. anp Univ. 
E. C. Andrus, M. G. Larrabee, 1 
A. M. Baetijer, 1 L. Lasagna, 3 
F. B. Bang, 4 D. H. K. Lee, 1 
P. Bard, 1 A. L. Lehninger, 2, 5 


J. L. Lilienthal, Jr., 1 
J. W. Magladery, 1 
M. F. Mallette, 2 

J. V. Maloney, 1 


. M. Mayer, 6 

. W. Maynert, 3 
B. McCollum, 5 
V. McCollum, 2R, 5 
D. McElroy, 1, 2 
8. Mirick, 6 

T. Morgan, 1 

B. Mountecastle, 1 
A. Najjar, 2 
Nason, 2 

G. Osler, 6 

B. Otis, 1 

A. Park, 4 

R. Rich, 4 

P. Richter, 1 

L. Riley, 1 

J. E. Rose, 1 

M. Rosenfeld, 3 

W. W. Scott, 1 

C. D. Snyder, IR 
G. F. Sutherland, 1 
8. A. Talbot, 1 

C. B. Thomas, 1 

A. E. Walker, 1 

A. C. Woods, 6 

K. L. Zierler, 1 


WOPHP >> <<OOSh EEE 


Univ. or MARYLAND 
O. G. Harne, 1 


J. C. Krantz, Jr., 3 
R. H. Oster, 1 

E. G. Schmidt, 2 
J. C. Shaw, 1 

D. C. Smith, 1 


. K. Marshall, Jr., 1, 2, 3 
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BALTIMORE—UNCLASSIFIED 


c 
& 
i) 
wr 


A. W. Hetherington, 1 
J. E. Howard, 1 


M. Landowne, 1 

D. I. Macht, 1R, 3 
8S. M. R. Reynolds, 1 
G. C. Robinson, 1R 
N. W. Shock, 1 

8. 8. Tower, 1 


Frederick 


U. 8S. Army Cuemica, Corps, Camp Derrick 


J. B. Bateman, 1 A. D. Pollack, 4 
A. K. Boor, 2 M. W. Slein, 2 
C. R. Brewer, 2 G. G. Wright, 6 
F. B. Gordon, 4 
Maryland— Unclassified 
P, J. Crittenden, 1, 3 F. D. Maurer, 6 
J. L. King, iR J. D. MeCarrell, 1 
MASSACHUSETTS 
Amherst 


Univ. oF MASSACHUSETTS 


A. D. Holmes, 2R, 5R 


H. S. Mitchell, 5 


A. W. Wertz, 5 


Boston Area 


Beta Israet Hosp 


B. Alexander, 2 
H. L. Blumgart, 1 


A. 8. Freedberg, 1 
M. J. Schlesinger, 4, 6 


Boston Crry Hosp. 


W. B. Castle, 4 
C. 8. Davidson, 5 
M. Finland, 6 


E. E. Baker, 6 
D. L. Belding, 4 
W. C. Boyd, 6 
E. H. Dearborn, 3 
E. M 

P. 


. Follansky, 6 


G. P. Fulton, 1 


Berry, 6 

. Blair, 1 
och, 3 
Burke, 5 

. Castle, 1 

. Coons, 6 

. Crawford, 1 


Se Pew wa 


'B. Dews, 3 


. Forbes, 1 
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= 
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S. Maddock, 4 
G. K. Mallory, 4 
N. Zamcheck, 4 


Boston Univ. 


A. H. Hegnauer, 1 
E. R. Loew, 1, 3 
F. C. Lowell, 6 

B. R. Lutz, 1 

B. S. Walker, 2 

L. C. Wyman, 1 


Harvarp Univ. 


E. L.. Gasteiger, 1 
O. Gates, 4 

R. P. Geyer, 5 

A. Goldstein, 3 


. Hastings, 1, 2, 5 
. Haynes, 1 
. Hegsted, 5 
. Hisaw, 1 
. Hubbard, 2 
. Karnovsky, 2 
. Kensler 
rayer, 3 
zepet 


tte 
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Magasanik, 2 
. V. Mann, 5 
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J. Mayer, 5 
R. A. McFarland, 1 
J. Mead, 1 
P. L. Munson, 2, 3 
J. P. O’Hare, 4R 
J. R. Pappenheimer, 1 
A bla 2 

L. Robbins, 4 

F. Root, 5 

J. Sarnoff, 1 
“ Shaw, 5 

F. Snyder, 1 
C. Snyder, 6 
K. Solomon, 1 
‘. J. Stare, 2,5 
. 8. Stevens, 1 
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. Suter, 6 

. W. Thorn, 1 

. C. Trimble, 2, 5 
. E. Umbarger, 2 
Ms 5 Be 1 


>? 
Ss 
= 
8 
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. Whittenberger, 1 
. Williams, 1 
B. a. 
J. Wyman, Jr., 
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wer Emp es 
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MassacHusetrs GENERAL Hosp. 


J. Aub, 1,5 

W. Bauer, 1 

H. K. Beecher, 1, 3 
M. A. B. Brazier, 1 
J. P. Bunker, 3 

B. Castleman, 4 

L. Dienes, 6 

L. L. Engel, 2 

J. Gergely, 2 


J. D. Gregory, 2 

R. W. Jeanloz, 2 

K. K. Kimura, 3 

F. Lipmann, 2 

F. M. Rackemann, 6 
K. Schmid, 2 

Y. J. Topper, 6 

P. Zamacnik, 2 


Massacuusetts Inst. oF TECH. 


R. 8. Harris, 5 

J.C, R. Licklider, 1 
W. S. McCulloch, 1 
G. A. Miller, 1 

F. O. Schmitt, 1 


I. W. Sizer, 1 

P. D. Wall,1 

D. F. Waugh, 1 

L. G. Wesson, 2R, 3 


New EnGLanp Deaconess Hosp. 


E. P. Joslin, 5R 
H. B Kenton, 6 


P. Bernfeld, 2 

A. Canzanelli, 1 

H. N. Christensen, 2 
B. B. Clark, 3 

B. E. Etsten, 3 

W. H. Fishman, 2 

Z. Hadidian, 1 


J. M. Hayman, Jr., 1, 3 


E. H. Tompkins, 4 


Torts CoLLEGE A 


T. H. Li,3 

E. J. Masoro, 1 

M. M. Nothman, 3 
D. Rapport, 1 

T. R. Riggs, 2 

K. D. Roeder, 1 
M. Stefanini, 1 
C.-Y. Sung, 3 


W. E. Knox, 2 S. J. Thannhauser 2 
Boston AREA—UNCLASSIFIED 
F. N. Allan, 4 J. M. Looney, 2 
E. B. Astwood, 1 J. W. Mavor, 1R 
E. A. Brown, 6 .". H. McCrudden, 2R 
C. Floyd, 6 B. F. Miller, 2 
J. Folch, 2 Z. B. Miller, 2 
H. 8. Forbes, IR A. M. Pappenheimer, 4 
E.. H. Frieden, 2 J. H. Pratt, 1, 3, 4 
J. Furth, 4 L. Rane, 6 
C. P. Grabfield, 3R J. F. Ross, 4 
\.. G. Gray, 3 G. Schmidt, 2 
4. Gulick, IR, 5R C. E. Schradieck, 6 
li. C. D. Hickman, 2 S. C. Sommers, 4 
1’. L. Higgins 1, 5R P, D. White, 3 
J. Ipsen, Jr., 6 A. G. Young, 3 
Shrewsbury 
Worcester FounpDATION 
'\. C. Chang, 1 H. Hoagland, 1 
!.. I. Dorfman, 2 G. Pincus, 1 
- Hayano, 2 F, G. K. Savard, 2 


‘ .M. Hechter, 1 
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South Hadley 


Mr. Ho.yoxke Co.LiteGEe 


C. Haywood, 1 
J. Muus, 2 


A. H. Turner, 1R 


Woods Hole 


Marine Brouoaicat Lass, 


A. G. Marshak, 1 
A. P. Mathews, 1R, 2R 


P. F. Scholander, 1 
A. Szent-Gyorgyi, 2 


Massachusetts— Unclassified 


T. M. Carpenter, 1R, 2R, 5R 
V. C. Dewey, 2 
C. K. Drinker, 1 
F. Elmadijian, 1 
H. Freeman, 1 

H. E. Henschel, 1 
J. O. Holmes, 2, 5 
R. G. Hoskins, 1R 
P. V. Karpovich, 1 
G. W. Kidder, 2 
8. D. Kramer, 6 
8. A. Matthews, 1 


F. W. Maurer, 1 
G. L. Miller, 2 

P. H. Mitchell, 2R 
H. E. Munsell, 5 
F. H. Pratt, 1R 
A. C. Redfield, 1 
O. W. Richards, 1 
M. Sampson, 5 

E. V. Smith, 6 

B. H. Waksman, 6 
A. H. Woodcock, 1 
H, Wu, 2 


MICHIGAN 


Ann Arbor 


Untv. or MICHIGAN 


. Ackermann, 2, 6 
. Baker, 1 
Bean, 1 


Block, 2 
Bohr, 1 
Brassfield, 1 
. Brody, 3 
. 8. Brown, 1 
. Brown, 6 
handler, 2, 5 
\. Cheletman, 2 
— 3 
. Conn, 
eel 6 
. Domino, 3 
. Eckstein, 2 
. Elderfield, 2 
rancis, Jr., 4, 6 


Preereerres 


HPPA sH RP HK ODHODSasH eS 
aanmkza> 


a 


R. L. Garner, 2 

R. C. Hendrix, 4 

8S. W. Hoobler, 1 

K. E. Jensen, 6 

M. W. Johnston, 2 

R. L. Kahn, 4, 6 

L. H. Louis, 2 

L. Miller, 2 

F. G. Novy, IR, 2R, 4R,"4H, 
6H 

W. J. Nungester, 6 

S. Roseman, 2 

M. H. Seevers, 1, 3 

C. C. Sturgis, 4 

C. V. Weller, 4 

A. H. Wheeler, 6 

L. A. Woods, 3 

P. A. Wright, 1 


Detroit 


Henry Forp Hosp. 


. D. Bartlett, 2 

. H. Basinski, 2 
. G. Behrmann, 1 
. H. Gaebler, 2 
. W. Hartman, 4 


E. B. Kearney, 2 
G. A. Logrippo, 6 
J. W. Rebuck, 4 
T. P. Singer, 2 


Parke Davis & Co. 


D. A. McGinty, 1 

I. W. McLean, Jr., 6 
J.J. Pfiffner, 1, 2, 5 
A. R. Taylor, 2, 6 
C. V. Winder, 1, 3 
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Warne Univ. MINNEAPOLIS—U NCLASSIFIED 





V. A. Drill, 1, 3 F. A. Morin, 1 H. R. Gutmann, 2 F. W. Wittich, 6 W.1 
F. G. Evans, 1 A. U. Orten, 5 G. A. Matson, 6 G.I 
E. Gardner, 1 J. M. Orten, 2, 5 D.1 
E. B. Gerheim, 1, 6 T. L. Patterson, 1 Rochester 8.C 
H. W. Hays, 3 D. J. Sandweiss, 1 Mayo CLINIC AND FOUNDATION B.S 
R. M. Johnson, 2 W. H. Seegers, 1, 2 M. ¢ 
C. G. Johnston, 1 A. H. Smith, 2, 5 R. C. Adams, 3 V. Johnson, 1 C.E 
A. C. Kuyper, 2 P. G. Stansly, 2 A. Albert, 1 A. G. Karlson, 4 G.1 
W. O. Maddock, 1 A. J. Vorwald, 4 S. Amberg, 1R, 2R, 3R N. M. Keith, 1, 3R, 4 R. I 
E. J. Baldes, 1 E. H. Lambert, 1 dD. I 
Detroit—UNCLASSIFIED W. A. Bennett, 4 J. 8. Lundy, 3 E. V 
A. J. Derbyshire, 1 C. B. Knodt, 5 R. G. Bickford, 1 T. B. Magath, 1 JE 
I. M. Hoobler, 2, 5 P. A. Kober, 2R J. L. Boliman, 4 F. C. Mann, 1, 4R M. J 
P J H. B. Burchell, 1 F. D. Mann, 1, 4 R. I 
East Lansing H. R. Butt, 5 J. D. Mann, 4 A.S§ 
C. F. Code, 1, 3 H. L. Mason, 2 R. J 
ae aes ea K. B. Corbin, 1 D. R. Mathieson, 6 H." 
B. V. Alfredson, 1 C. A. Hoppert, 5 J. E. Edwards, 4 V. R. Mattox, 2 Os 
R. S. Bandurski, 2 C. F. Huffman, 5 H. E. Essex, 1, 3 K. N. Ogle, 1 A. F 
W. D. Brewer, 5 R. W. Luecke, 5 A. Faulconer, Jr., 3 C. A. Owen, Jr., 1, 4 0. I 
R. U. Byerrum, 2 J. Meites, 1, 5 W. H. Feldman, M. H. Power, 2 P.E 
D. C. Cederquist, 5 M. A. Ohison, 5 E. V. Flock, 2 R. W. Ridley, 3 F.E 
W. D. Collings, 1 E. P. Reineke, 1 W. 8. Fowler, 1 G. M. Roth, 1 M. 1 
M. Dye, 2, 5 H. M. Sell, 2 J. H. Grindlay, 1 A. H. Sanford, 6R J.E 
R. J. Evans, 5 L. F. Wolterink, 1 R. A. Groat, 1 C. Sheard, 1 aw 
R. M. Herbst, 2 G. A. Hallenbeck, 1 H. J. C. Swan, 1 G.I 
J. F. Herrick, 1 K. G. Wakim, 1, 3 
Kalamazoo G. M. Higgins, 5 R. M. Wilder, 1R, 4R, 5R 
Upsoun Co. W. H. Hollinshead, 1 E. H. Wood, 1, 3 R.1 
G. C. Bond, 6 M. H. Kuizenga, 2 H.1 
G. F. Cartland, 2 W. F. McLimans, 6 nosinine H.1 
W. A. Freyburger, Jr., 3 C. E. Meyer, 2 Univ. of MINNESOTA M.§ 
M. E. Greig, 3 M. J. Vander Brook, 3 P. D. Boyer, 2 I. E. Liener, 2 
R. W. Heinle, 5 F. E. Visscher, 1 D. R. Briggs, 2 W. E. Petersen, 1 
Michigan— Unclassified R. Jenness, 2 M. H. Roepke, 3 L. 1 
J. M. Latthactiitaeg, 6 M. O. Schultze, 2, 5 R.I 
8S. H. Bartley, 1 D. D. Irish, 3 Cc. C 
M. B. Chenoweth, 3 H. G. Kobrat, 1 Minnesota— Unclassified 
W. H. Funderburk, 3 C. W. Muehlberger, 3 
R. Y. Gottschall, 6 C. L. Schneider, 1 E. D. Brown, 1R, 3R W. Oo. Lundberg, 2 
O. M. Gruhzit, 4 G. N. Smith, 2 @ R. T. Holman, 2 
C. J. Herrick, 1R R. M. Tomarelli, 2, 5 
MISSISSIPPI 
MINNESOTA A. C. Guyton, 1 J.C. Rice, 3 D. 1 
Minneapolis Carl 
Univ. oF MINNESOTA MISSOURI 
J. T. Anderson, 5 F. J. Kottke, 1 Columbia E.J 
W. D. Armstrong, 2 W. G. Kubicek, 1 Untv. or Missourt 
A. B. Baker, 4 H. C. Lichstein, 2 s 
C. P. Barnum, Jr., 2 N. Lifson, 1 B. Bisbey, 5 D. K. Meyer, 1 
E. T. Bell, 4 V. Loeber, 1 S. Brody, 1, 2, 5 B. L. O’Dell, 2, 5 
R. N. Bieter, 3 I. McQuarrie, 1, 4, 5 J. E. Flynn, 4 W. 8S. Platner, 1 
E. B. Brown, Jr., 1 W. F. Scherer, 6 A. G. Hogan, 2R, 5 L. E. Thomas, 2 
J. Bewssk, 1 O. H. Schmitt, 1 T. D. Luckey, 5 B. A, Westfall, 1, 3 R.] 
B. Campbell, 1 8. Schwartz, 2 D. T. Mayer, 2 R.1 
H. M. Cavert, 1 E. Simonson, 1 Kirksville H, | 
S. L. Cohen, 2 L. I. Smith, 2 R.1 
E. M. Cranston, 3 W. W. Spink, 6 KIRKsvVILLE CoLLEGE oF OsTEOPATHY 
J. R. Dawson, Jr., 4 A. 'V. Stoenser, 6 J. 8. Denslow, 1 I. M. Korr, 1 
G; F, Evans, 1 a. Xe Syverton, 4,6 S. F. Howell, 2 
G. Fahr, 1R, 3R H. L. Taylor, 1 
I. D. Frantz, 2 L. Thomas, 6 St. Louis J. F 
W. F. Geddes, 2 M. B. Visscher, 1 ee J.B 
E. Gellhorn, 1 R. W. Von Korff, 2 aaivecaiiiatl ag: vi 
D. Glick, 2 O. H. Wangensteen, 1, 4 G. O. Broun, 4 B. J. Luyet, 1 
M. Graubard, 1 C. J. Watson, 2 E. A. Doisy, 2 X. J. Musacchia, 1 A, ] 
F. W. Hoffbauer, 4 D. W. Watson, 6 E. A. Doisy, Jr., 2 C. H. Neilson, 2 1.1] 
C. Kennedy, 2R, 5R H. 8. Wells, 1 W. H. Elliott, 2 E. E. Nelson, 3 
A. Keys, 1, 2 W. L. Williams, 1, 4 F. E. Franke, 1 H. Pinkerton, 4 
J. T. King, 1 H. N. Wright, 3 A. B. Hertzman, 1 8. A. Thayer, 2 
W. P. Koella, 1 P. A. A] 
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WasHineton Univ. 


W. E, Allen, 1 L. Loeb, 1R, 4 

G. H. Bishop, 1 O. H. Lowry, 2, 3 
D. H. Brown, 2 C. V. Moore, 4, 5 
§. C. Bukan‘z, 6 C. A. Moyer, 1 

§. Cohen, 2 P. W. Preisler, 2 

M. Cohn, 2 E. Roberts, 2 

C. F. Cori, 2 E. Ronzoni, 2 

G. T. Cori, 2 A. Roos, 1 

R. K. Crane, 2 T. Rosebury, 6 

D. F. Davies, 1 G. Saslow, 1 

E. W. Dempsey, 1 J. A. Saxton, Jr.,4 
J. Erlanger, 1R G. M. Schoepfie, 1 
M. E. Friedkin, 2 H. A. Schroeder, 1 
R. F. Furchgott, 2, 3 P. A. Shaffer, 2R 
A. 8. Gilson, Jr., 1 R. E. Shank, 2 

R. J. Glaser, 4 I. L. Shechmeister, 6 
H. T. Graham, 1, 3 M. Silberberg, 4 
C. G. Harford, 6 R. Silberberg, 4 

A. F. Hartmann, 2 J. R. Smith, 1 

O. Hayaishi, 2 A. Surtshin, 1 

P. Heinbecker, 1 P. L. Varney, 6 

F. E. Hunter, Jr., 2, 3 8. F. Velick, 2 

M. D. Kamen, 2 T. E. Weichselbaum, 2 
J. E. Kirk, 2 H. L. White, 1 

A. Kornberg, 2 R. D. Williams, 5 
G. L. Kreezer, 1 


Sr. Lours—UNcLAssIFIED 


R. M. Bethke, 2, 5 
H. T. Blumenthal, 4 
H. Davis, 1 

M. S. Fleischer, 4, 6 


W. J. Siebert, 4 
M. Somogyi, 2 
R. W. Stoughton, 3 


LIST OF MEMBERS BY LOCATION 971 


NEW HAMPSHIRE 


O. W. Barlow, 3 E. G. Ritzman, 5R 
R. P. Forster, 1 E. 8. Robinson, 6 
W. Hale, 1R, 3R A.E. Teeri, 5 
J. Nyboer, 1 

NEW JERSEY 


New Brunswick 


Roteers Univ. 


J. B. Allison, 2, 5 P. D. Sturkie, 1 
A. A. Boyden, 6 M. W. Taylor, 5 
J. C. Burke, 3 M., Upton, 1 

V. Groupe, 6 W. W. Wainio, 2 
J.H 


E. R. Squiss anp Sons 


W. E. Bunney, 6 C. R. Linegar, 3 
J. D. Dutcher, 2 C. M. McKee, 6 
J. Fried, 2 B. Rubin, 3 
A. Holm, 6 A. E. Schaefer, 5 
W. L. Koerber, 6 O. Wintersteiner, 2 
J. O. Lampen, 2 
New BrunswicK—UNCLASSIFIED 
B. Craver, 3 W. Van Winkle, Jr. 3 
M. A. Reid, 1 


Nutley 


HorrMann-La Rocue, Inc 


Missouri— Unclassified 


J. X. Bauernfeind, 5 
W. M. Benson, 3 

J. M. Cooperman, 5 
L. O. Randall, 2, 3 


S. H. Rubin, 2, 5 
W. B. Schallek, 1 
E. L. Sevringhaus, 2, 5 


L. L. Eisenbrandt, 3 S. R. Johnson, 5 
R. L. Ferguson, 4 Z. Wallen-Lawrence, 2 
C. C. Guthrie, 1R, 3R C. J. Weber, 2 
MONTANA 
Hamilton 
PHS, Rocky Mountain Las. 
D. B. Lackman, 6 S. B. Salvin, 6 


Carl L. Larson, 6 


Montana— Unclassified 


E. J. Eichwald, 4 


NEBRASKA 


Lincoln 


Univ. or Ne&BRASKA 


R. Borchers, 5 

R. E. Feeney, 2 

H. G. O. Holck, 1R, 3 
R. M. Leverton, 5 


W. E. Militzer, 2 
C. Olsen, Jr., 4 
D. M. Pace, 1 

J. H. Pazur, 2 


Omaha 


CREIGHTON Untv. 


J. Ferguson, 1 
J. R. Johnson, 1 


V. E. Levine, 2 
C. M. Wilhelmj, 1 


Univ. or NeBRASKA 


A. L. Bennett, 1 
A. R, McIntyre, 1, 3 


S. Morgulis, 1, 2R 
J. R. Schenken, 4 


Princeton 


Princeton Univ. 


H. F. Blum, 1 E. C. Kendall, 1, 2R, 4 
A, M. Chase, 1 A. K. Parpart, 1 
E. N. Harvey, s 2R W. W. Swingle, 1 
F. H. Johnson, 

Rahway 

MERCK AND Co. 

G. E. Boxer, 2 C. C. Porter, 2 
G. A. Emerson, 5 H. J. Robinson, 3 
K. Folkers, 2, 5 J. V. Scudi, 2, 3, 5 
J. E. Hawkins, Jr., 1 O. H. Siegmund, 3 
R. T. Major, 2 R. H. Silber, 2 
H. Molitor, 1, 3 M. Solotorovsky, 6 
C. W. Mushett, 4 R. B. Stebbins, 4 
E. L. Oginski, 2 H. C. Stoerk, 4 
D. F. Opdyke, 1 W. W. Umbreit, 2 
W. H. Ott, 5 C. A. Winter, 1, 3 

Raritan 


OrtHo ResearcH FounDATION 
C. G. Hartman, 1 N. Millman, 1 
P. Levine, 6 
Summit 


Crspa PHARMACEUTICAL Propucts, INc. 





Omaua— UNCLASSIFIED 


A, L, Dunn, 1 


C. J. De Boer, 6 
R. Gaunt, 1 
A. J. Plummer, 3 


J. A. Schneider, 3 
F. F. Yonkman, 3 
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New Jersey— Unclassified 


M. L. Anson, 2 D. Melnick, 2, 5 
F. M. Berger, 3 R. H. Muller, 6 
R. L. Cahen, 3 J. R. Oliver, 1, 4 
G. P. Child, 3 J. F. Reback, 6 
A. F. Coca, 6H L. Reiner, 2, 6 
B. F. Daubert, 2 C. C. Scott, 3 
L. W. Famulener, 6 E. L. Scott, IR, 2R 
W. M. Govier, 3 W. J. Snape, 1 
E. C. Hay, 1 C. Ten Broeck, 4 
J. Hillier, 1 H. W. Titus, 2, 5 
E. E. Howe, 2 D. Tourtellotte, 5 
D. E. Hutcheon, 3 E. M. Valteich, 5 
G. Lu, 3 R. E. Waterman, 2 
B. MacPhillamy, 6 R. R. Williams, 2R, 5 

NEW MEXICO 

Albuquerque 
W. J. Eversole, 1 B. B. Longwell, 2 
F. G. Hirsch, 1 E. A. Pinson, 1 

Los Alamos 
U. 8. Atomic Enercy Comm. 

R. G. Gould, 2 C. C. Lushbaugh, 4 
W. H. Langham, 2 S. Shlaer, 1 

NEW YORK 

Albany 


ALBANY Merb. CoLLEGE 


F. C. Ferguson, Jr., 3 H. C. Wiggers, 1 


A. Knudson, 2, 5 A. W. Wright, 4 
M. N. Levy, 1 

N. Y. Stare Dept. or HeAttTu 
R. Brown, 6 J. L. Hendry, 6 
J. M. Coffey, 6 M. C. Pangborn, 2 
S. M. Cohen, 6 M. Shaw, 6 
G. Dalldorf, 4, 6 G. M. Sickles, 6 
I. Gordon, 6 G. R. Sickles, 6 
A. H. Harris, 2nd, 6 W. R. Thompson, 2 
E. L. Hazen, 6 M. W. Wheeler, 6 

Buffalo 
Univ. or BurFraLo 

E. M. Bridge, 2, 3 W. Langley, 2 
G. Clark, 1 C. U. Lowe, 4 
J G, Edwards, 1 D. S. Riggs, 3 
F. R. Griffith, Jr., 1, 5 8. Schulman, 2 
H. K. Iwamoto, 3 K. L. Terplan, 4 
G. F. Koepf, 1 


BurraLo—UNCLASSIFIED 


C. Carruthers, 2 D. Pressman,’ 6 


A. Golden, 4 J. T. Roberts, 1 
D. T. Karzon, 6 M. Schlamowitz, 2 
E. Neter, 6 E. Witebsky, 6 
Ithaca 

Cornett Univ. 
J. A. Baker, 4 H. M. Hauck, 5 
L. J. Daniel, 2 F. W. Hill, 5 
R. W. Dougherty, 1 F. A. Johnston, 5 
H. H. Dukes, 1 H. 8. Liddell, 1 
J. A. Dye, 1 J. K. Loosli, 5 


L. A. Maynard, 2R, 5 
C. M. McCay, 2, 5 
W. L. Nelson, 5 

L. C. Norris, 2, 5 

A. L. Romanoff, 1 


Volume 13 


M. L. Scott, 2, 5 

8. E. Smith, 5 

J. B. Sumner, 2R 
H. H. Williams, 2, 5 


New York City Area 


BROOKHAVEN Natu. Las. 


G. C. Cotzias, 4 
H. J. Curtis, 1 
L. K. Dahl, 4 

A. Edelmann, 1 
L. E. Farr, 4 

M. Gibbs, 2 

J. T. Godwin, 4 


J. R. Klein, 2 

D. E. Koshland, Jr., 2 
M. E. Koshland, 6 

L. F. Nims, 1 

E. M. Renkin, 1 

R. Steele, 2 

D. D. Van Slyke, 2 


BROOKLYN COLLEGE 


H. G. Albaum, 2 
R. H 


. Cheney, 3 


D. Fetter, 1 
R. M. Guttman, 1 


CoLLEGE OF THE City oF New YorK 


E. Borek, 2 
A. J. Goldforb, 1 
B. Harrow, 2 


A. Mazur, 2 
R. W. Root, ! 
G. C. H. Stone, 2 


Cotumsra Univ. 


. H. Allen, 1 

. G. Barker, 1 

. A. Behre, 2 

. N. Berg, 4 

. Bevans, 4 

. Bradley, 1 

. Caldwell, 2, 5 
hargaff, 2 

. Cizek, 1 

. Clarke, 2 

wen, 4 

. Darling, 1 

. Dawson, 2 
i Deyrup, 1 
ische, 2 
Dochez, 4R, 6R 
Iftman, 1 

T, Engle, t 


Pogut ark 


* 


PRE NMPORPURE Eee eS 
te 


A. Gellhorn, 3 
. J. Gies, IR, 2R, 3R 
A. Gilman, 1, 3 
C. H. Graham, 1 
M. I. Gregersen, 1 
H. Grundfest, 1 
8. P. Halbert, 6 
F, Hanger, 6 
T. Hayashi, 1 
M. Heidelberger, 2R, 6 
C. Howe, 6 
J. W. Jailer, 1 
C. W. Jungeblut, 4, 6 
E. A. Kabat, 2, 6 
M. Karshan, 2 
H. Kaunitz, 4 


. Lieberman, 2 


R 

C. C. Lieb, IR, 3R 
8 

G. MacLeod, 2R, 5R 


I. Mandl, 2 

L. C. Mark, 3 

F. A. Mettler, 1 

K. Meyer, 2 

E. G. Miller, Jr., 2 
D. H. Moore, 1 

G. H. Mudge, 1 

D. Nachmansohn, 1, 2 
W. L. Nastuk, 1 

C. T. Nelson, 6 

J. M. Nelson, 2R 

J. L. Nickerson, 1 

E. T. Oppenheimer, 1 
E. M. Papper, 3 

C. Ragan, 1 

J. M. Reiner, 1 

D. W. Richards, 1 

D. Rittenberg, 2 

W. 8. Root, 1 

H. M. Rose, 6 

R. Rugh, 1 

B. C. Seegal, 4, 6 

D. Seegal, 6 

D. Shemin, 2 

L. B. Shettles, 1 

M. E. Shils, 5 

H. P. Smith, 1, 4 

. E. Smith, 1R 

. C. Spain, 6 

’. M. Sperry, 2 
. B. Sprinson, 2 
. Sproul, 4 

. B. Stewart, 4 
.M. 


a 


v. Taggart, 1 


* & 

. W. Thomas, 2 

. B. Van Dyke, 1, 3 
. Waelsch, 2 

. W. Walcott, 1 


ge be 4 
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LIST OF MEMBERS BY LOCATION 973 


CorNngeLL Univ. Mep. CoLitecse 


. Baez, 1 
. L. Barnett, 1 
. Bayne-Jones, 4, 6 
W. Bonsnes, 2 
. Brunschwig, 4 
. H. Burchenal, 5 
Cattell, 1, 3 
. F. De Gara, 6 
. F. Dubois, 1, 3R, 5R 
. du Vigneaud, 2, 5 
J. Edwards, 1R 
C. — 4 
. Garb, 
. Gold, 
C. all 1 
. Houde, 3 
ellner, 4 
. Kidd, 4, 6 


SPOS RM eMBZOos BVH Pe way 
=: 


Q 


N. Y. C 


L. Buchbinder, 6 
C. R. Falk,6 


. E. Murphy, 4 
. M. 
. F, Pitts, 1 
. R. Rachele, 2 
. Reilly, 3 
. F. Riker, 3 
. H. Rinzler, 3 
Y. Sugg, 6 
. C. Swan, Jr., 1 
Travell, 3 
8, Vogel, 4 
. Webster, 5 


Sean oe wwe a) 


. Dept. or HEALTH 


A. W. Walter, 6 


JewisH Hosp. or BROOKLYN 


K. L. Bowman, 6 
A. E. Sobel, 2 
F, B. Traub, 6 


B. W. Volk, 4 
M. Walzer, 6 
A. 8. Wiener, 6 


LEDERLE LABS. 


W C. Grant, 1 
B. L. Hutchings, 2 
T. H. Jukes, 2, 5 


we 


H. Koprowski, 6 
A. W. Moyer, 6 

J. J. Oleson, 2 

G. R. Sharpless, 5 
N. H. Sloane, 2 


E. L, R. Stokstad, 2, 5 


W. L. Williams, 2 


MemortaL Hosp. 


O. Bodansky, 2, 3 
G. T. Pack, 1 
0. H. Pearson, 2 


R. W. Rawson, 1 
C. P. Rhoads, 4 
F. W. Stewart, 4 


MONTEFIORE Hosp. 


E. J. Baumann, 2 
H. Haimovici, 1 
H. R. Miller, t 


R. E. Weston, 1 
H. M. Zimmerman, 4 


Mr. Srnar Hosp. 


. A. Abramson, 2 
1. L. Florman, 6 
\. B. Gutman, 2 

. Hollander, 1, 2 
‘, D, Janowitz, 1 
_ A. Leif, 3 

. F. Levitt, 1 

‘. Mendlowitz, 1 


ee a 


E. Perlman, 6 

H. Pollack, 1, 5 

8. 8. Schneirson, 6 
G. Shwartzman, 4,% 
J. H. Sirota, 1 

H. H. Sobotka, 2, 5 
M. Wachstein, 4 


New York Hosp, 


. Goldfeder, 1 
1., E. Lee, 1 

. Z. Levine, 5 
}., H. Loveless, 6 
{, Neumann, 1 


~ 


"ical 


J. M. Pearce, 4 

P. Reanikoff, 1 

E. Shorr, 1, 3 

G. W. Wheeler, 6R 
H. G., Wolff, 1, 3 


New York Mep. CoLieGe 


R. C. Batterman, 3 G. B. J. Glass, 1 

R. J. Block, 2, 5 C. Haig, 1 

L. J. Boyd, 3 I. S. Kleiner, 1, 2, 3R, 5R 
L. B. Dotti, 1 D. Lehr, 3 

P. J. Fodor, 2 M. G. Mulinos, 3 

C. L. Fox, Jr., 1, 6 B. Ratner, 4, 6 

8. Gelfan, 1 


New York Strate Univ. Mep. CENTER 
at N. Y.C., CoLueGe or 


MEDICINE 
J. Belford, 3 W. Lintz, 6 
C. M. Brooks, 1, 3 T. P. Magill, 6 
A. H. Eggerth, 4 E. Muntwyler, 2 
J. Gross, 1 J. O. Pinkston, 1, 3 
J.B. Hamilton, 1 8S. Seifter, 2 
B. F. Hoffman, 1 A. A. Siebens, 1 
B. Kramer, 1, 2 R. A. Turner, 2 
D. M. Kydd, 5 N. Wéissman, 2 


New York Univ. 


M. Adams, 6 A. 8. Keston, 2 

C. V. Bailey, 2R, 5R A. C, Kibrick, 2 

M. B. Bender, 1 H. 8. Kupperman, 3 
J. G. Benton, 3 H. S. Lawrence, 6 
A. W. Bernheimer, 6 M. Levy, 2 

M. Bruger, 2, 5 O. Loewi, 3H 

J. J. Burns, 3 C. M. MacLeod, 6 
R. Chambers, 1R N. Nelson, 2 

H. A. Charipper, 1 I. Neuwirth, 2, 3 
H. Chasis, 1 S. Ochoa, 2 

L. R. Christensen, 6 A. M. Pappenheimer, Jr., 2, 6 
A. F. Cournand, 1 E, P. Ralli, 1, 5 

B. D. Davis, 2, 6 S. Ratner, 2 

R. C. de Bodo, 1, 3 E. H. Reisner, 5 
A. C. DeGraff, 1, 3 M. N. Richter, 4 
M. E. Dumnm, 1 E. A. Rovenstine, 3 
L. W. Eichna, 1 A. Sandow, 1 

H. N. Eisen, 6 W. H. Sawyer, 1 
"M. Galdston, 1 M. Schubert, 3 

A. L. Garbat, 6 M. Schweizer, 1 

M. Gaudino, 1 D. Sheehan, 1 

H. Gershberg, 1 H. W. Smith, 1, 2 
A. O. Gettler, 2R S. E. Snyderman, 5 
W. Goldring, 1 J. M. Steele, 1 

E. D. Goldsmith, 1 W. S. Tillett, 6 

A. 8. Gordon, 1 L. J. Ungar, 6 

I. Graef, 4 R. Ward, 6 

I. Greenwald, 2R, 5R R. C. Warner, 2 

C. W. Hampel, 1 L. G. Wesson, Jr., 1 
O. M. Helff, 1 S. L. Wilens, 4 

8. G. Hershey, . S. B. Wortis, 1 

L. E. Holt, Jr., M. B. Zucker, 1 

S. Kaufman, Bi B. W. Zweifach, 1 


PRESBYTERIAN Hosp. 


L. Bauman, 2R R. Wégria, 1, 3 
N.S. R. Maluf, 1 

Pusiic HEALTH RESEARCH INST. 
F. L. Adler, 6 G. K. Hirst, 6 
H. Bloch, 6 S. Ratner, 2 
J. Freund, 6 

RocKEFELLER FouNDATION AND INstT. FOR Mep. RESEARCH 

R. M. Archibald, 2 H.-T. Chang, 1 
J. H. Bauer, 4 M. W. Chase, 6 
D. W. Bronk, 1 A, E, Cohn, 1R, 3 
J. C. Bugher, 4 L. C. Craig, 2 





D. Hotchkiss, 2 
a eS 
i Setabe, 2R, 3R 
. Kunitz, 2R 

. G. Kunkel, 2 

. C. Lancefield, 6 

. P. C. Lloyd, 1 

. Lorente de Né, 1 


FEDERATION PROCEEDINGS 


. W. Oliver, 4 
Opie, 1R, 4R, 6R 


C. N. Myers, 2R 
J. E. Nadler, 3 


Volume 18 


. H. Schultz, 1R, 3R 
. Scudi, 2, 3, 5 


Osterhout, 1 
. Osterhout, 1 


.L. 
yt 
<a 
Rm 
. Pearce 
.E. +e 2 
. M, — 4,6 
- Rous 
~& rg 
. Schwartz, 1 
soya 

E. Shope, 4 
Siekevitz, 2 
.C. Smithburn, 6 
. H. Stein, 2 


ra Fs 


cel 
sie 
a8 
e 
o | 


sn speceeporpenpesce 
yj 
= 
8 
> we 
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_W. Woolley, 2,5 


Stoan-Kerrerine Instr. 


. E. Balis, 2 

- Bendich, 2 

. L. Bradlow, 2 
B. Brown, 2 

. F. Cavalieri, 2 
. A. Clarke, 3 


Hdd al A 
— 
o ¢ 
nN 


: 


Fukushima, 2 


T. F. Gallagher, 2 
L. Korngold, 6 

T. H. Kritchevsky, 2 
R. C. Mellors, 2 

M. L. Petermann, 2 
F. 8. Philips, 3 

M. M. Rapport, 2 

C. C. Stock, 2 


We.icome Researco Lass. 


G. H. Hitchings, 2 
R. Koster, 3 
J. C. Seed, 3 


New York ArEA—UNCLASSIFIED 


= 


Seer 


. Adolph, 2, 5 
. Allen, 1R, 4 
nchel, 2 
. Andersen 4 
. Anderson, 1 
ntopol, 4 
. Beach, 2, 5 
. Beiser, 6 
. Berger, 1 
- Blanchard, 1 
umberg, 3, 5 
nsky, 2R 
. Bovarnick, 2 
Boyd, 1 
Brandes, 4 
Sale Kahn, 1 
. Bunzell, 2R 
. Cerecedo, 2, 5 
beniben. 6 
. Chusid, 1 
- Cooke, 6 
tui, 3 
. de Gutierrez-Mahoney, 


ifr inet 


ee 
- 
te 


Dubin, 2 

. Ellis, 5 

- Falk, 2R 

. Fischel, 6 

. Fishberg, 2 
. Fishman, 1 
. Frankel, 2 
. Frey, 5 
unk, 2R 


QQOR PREAH OOPS AZM RP eH ee ee sO 
ZO tt OZ bs 


_ 


C. H. Greene, 1, 2, 4 
A. C. Groschke, 5 
F. Gudernatsch, 1 


. M. Hjort, 2 

. Hoberman, 2 
. Hobby, 6 

- Hockett, 2 
. A. Hoefer, 1 

. Ingalls, 6 

. Jaffe, 4 
lliffe, 1 
- Killian, 2 

. Kimura, 3 

- King, 2,5 
isch, 1 
opeloff, 6 

. Kruse, 2, 5 

. Kubie, 4 
in Belle, 1 

. W. Larson, 2 
. A. Lehman, 3 
.L. 
+ 
0; 


phe sore! 


pons 


L’Esperance, 6 
Lieberman, 1 
Loebel, 1R 

. Loewe, 3 

. Mangun, 2 

. Meyer, 1 

. Miller, 3 
olomut, 6 

. Morris, 6 

. Mountain, 6 


PEZPPOMDP RPP Mm ZOOS Zr emo: 
PS py 


Bog ONm 


C. Neuberg, 2R . Seecof, r 
F. F. Nord, 2 

A. B. Novikoff, 2 

B. L. Oser, 5 

Y. P’An, 3 

G. Parmer, 3 

P. Pick, 3 
Ponder, 1 

J. Quinn, 2R, 5R 
W. Rake, 6 
Rakieten, 1 

F. Reinhard, 3 

K. Riggs, 2 

O. Roblin, Jr., 2, 6 
Saphra, 6 

Schick, 6 


apts 


"TTT 


J. 

Tor . 
oge: 

Wi 


Saeneae 


Vv 
Weichsel, 6 
il, 4 

. J. Weil, 6 

. T. Weld, 6 

. A. Werber, 6 

- White, 2, 


reas > p> 


8. 
L. 
E. 
E. 
E. 
G. 
N. 
J. 

L. 
R. 
A 

B. 


Rensselaer 
Srertine WrntHrop REseaRcH Inst. 


A. Arnold, 5 F. P. Luduena, 3 
E. W. Dennis, 3, 6 E. W. McChesney, 1 
J. O. Hoppe, 3 M. L. Tainter, 1, 3 
A. M. Lands, 1, 3 R. L. Thompson, 6 
J. R. Lewis, 3 


Rochester 


EastMan Kopax Co.—Dist1Luation Propucts Inp. 


S. R. Ames, 2 D. W. Fassett, 3 
N. D. Embree, 2 P. L. Harris, 2, 5 


Untv. oF RocHEsteR 


. Adolph, 1 W. F. Neuman, 2, 3 
Alling, 4 H. E. Pearse, 4 

Bale, 1 W. T. Pommerenke, 1 

H. Rahn, 1 

F. 8. Robscheit-Robbius, 1, 4 
. K. Culler, iR A. Rothstein, 1, 3 

ounce, 2 K. Salomon, 2 

1 H. W. Scherp, 6 

ven, 2 J. U. Schlegel, 1 

wkins, 4 
wley, 5 
odge, 2,3 
owland, 1, 4 
mbooy, 2 
ason, 5 
aynard, 3 
cCann, 2, 5 
iller, 2 

rton, 4 
urlin, IR, 2R, 5 
, Meniol, 1,5 


Bey! 
5 


oo 


. Stots, 2 
exry, 4 
oegtlin, IR, 2R, 3R 
- Whipple, 1, 4 
. Witter, 2 
. Wright, 1 
. Yuile, 4 


= Ee 
3 bt! 
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Pos bt 
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Syracuse 


Strate Untv. Mep. Cenrmr at Syracuse, 
Co.uurGs or MEDICINE 


O. H. Muller, 1 

B. R. Rennick, 3 
D. A. Richert, 2 
J. 8. Robb, 1, 3 
O. W. Sartorius, 1 
M. P. Schulman, 2 
J. Tepperman, 1, 3 


. Armstrong, 1 
. Diermeier, 3 

- Dooley, 3R 

. Farah, 3 

. Feldman, 6 

. Kalter, 6 

. Knowlton, 1R 
. Lindeman, 1 I. C. Wells, 2 

‘eoomnyr yg W. W. Westerfeld, 2 
- Moe, 1 V. J. Wulff, 1 


Q-<5Om > eps 
op bpd data 
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New York—Unclassified 


A. 8. Keats, 3 
F. Klemperer, 2 
R. J. Main, 1 

F. Maltaner, 6R 
E. M. Medlar, 4 
M. F. Paul, 2 


J. Bordley, III, 1 
H. O. Burdick, 1 
L. C. Chesley, 1 
R. Cole, 4R, 6R 
R. E, Conklin, 1 
H. L. Dickison, 3 
D. B. Hand, 2 

Cc. v. Z. Hawn, 4 
K. C. Hickman, 2 
8. E. Hill, 1 


C. P. Sherwin, 2R 
J. E. Sweet, 1R 


NORTH CAROLINA 
Chapel Hill 
Univ. or NortH CAROLINA 


J. L. Irvin, 2 

E. M. Irwin, 2 

J. H. Lewis, 1 

H. Lowenbach, 1 
H. J. Magnuson, 4 
G. P. Manire, 6 
W. 8. McClellan, 1 
A. T. Miller, Jr., 1 
H. Tauber, 2 

C. B. Taylor, 1, 4 
A. E. Woodward, 1 


greeny: 2 


Durham 
Doxe Univ. 


S. Korkes, 2 

H. Lowenbach, 1 
J. E. Markee, 1 

S. P. Martin, 6 

F, D. McCrea, 1, 3 
J. D. Myers, 1 

K. E. Penrod, 1 


D. 
Ww. 


F. Becker, 1 
Bernheim, 2, 3 
E. DeTurk, 3 
8. Eadie, 1, 3 
A. Eckert, 4 
L. Engel, 1 
W. Everett, 1 


R. 
J. 
R. 
F, 
W. 
G. 
E. 
F. 
J. 
oO. 
K, 
F, 
P. 
J. 
J. 
H. 
Ww. 


K. M. Wilbur, 1 


Winston-Salem 
BowMan Gray Scuoou or MEDICINE 


M. P. Spencer, 1 
M. A. Swanson, 2 
W. A. Wolff, 2 


saleen, Jr.,1 
, Caen. 1,3 
. Little, 1, 3 


North Carolina— Unclassified 


R. E. Remington, 2R, 5R 
G. H. Satterfield 2, 5 

8. T. Walton, 6 

G. H. Wise, 5 


M. fog Givens, 1, 2 


E. Gregory, 6 
s. W. Hardford, 1 
H. Laurens, 1R 


NORTH DAKOTA 


H. E. Ederstrom, 1 
D. F. Eveleth, 2 


W. E. Cornatzer, 2 
B. De Boer, 1, 3 


LIST OF MEMBERS BY LOCATION 


OHIO 
Cincinnati 
Curist Hosp. 


C. C. Smith, 3 


H. C. Sherman, 1R, 2R, 5R 


H. B. Hughes, 2 
L. H. Schmidt, 2, 3 


CINCINNATI GENERAL Hosp. 


C. A. Mills, 1, 2 
I. Ruchman, 6 


Wa. S. Merrett Co. 


H. W. Werner, 3 


Untv. or CINCINNATI 


. Acheson, 1, 3 
. Blankenhorn, 4 
. Cooper, 6 
. Crandall, 2 
kstein, 1 
. Fischer, 1, 2R 
. Freiman, 4 
. Guest, 2 
. Heyroth, 2 
. Kahn, Jr., 3 


SAHOO RQUEEO 
*Plde Peas 


R. A. Kehoe, 1 

M. A. Logan, 2 

W. D. Lotspeich, 1 
M. B. Macht, 1 

A. Sabin, 6 

H. E. Stokinger, 3, 6 
8. Tashiro, IR, 2R 
E. F. Van Maanen, 3 
C. K. Weichert, 1 

C. D. West, 1 


CINCINNATI—UNCLASSIFIED 


L. J. Pecora, 1 
E. C. Rosenow, 4, 6R 


Cleveland 


CLEVELAND Cuiinic FouNDATION 


G. M. C. Masson, 1 
I. H. Page, 1, 2 
R. D. Taylor, 1 


LakEsIpE Hosp. 


H. Hirschmann, 2 


C. H. Lenhart, IR 
J. T. Wearn, 1 


WESTERN ReseERvE UNIV. 


. Berne, 1 

. Brecher, 1 

. Collett, 1 

. Dingle, 6 

. Ecker, 4, 6 

. Eckstein. 1 

. Gerstenberger, 5R 
est, 2 

. Ginsberg, 6 

. Greenberg, 2 

. Hunscher, 5 
therein: 4 
oletsky, 4 

. Krampitz, 2, 6 
Lavik, 2 

. Leonards, 2 

. Lepow, 6 
uchtenberger, 4 
vey, 2 


Prpmossh Bape 


SPOMP SNP ea nOn mms gO 
PORK 


a 5 


. H. M. Mommaerts, 2 


A. R. Moritz, 4 
J. A. Muntz, 2 

G. D. Novelli, 2 
R. F. Parker, 4, ¢@ 
L. Pillemer, 2, 6 
C. H. Rammelkamp, Jr., 6 
H. Z. Sable, 2 

W. Sakami, 2 

G. Sayers, 1, 3 

E. E. Selkurt, 1 

T. Sollman, 1R, 2R, 3R 
A. B. Stavitsky, 6 

J. R. Stern, 2 

‘. W. Sutherland, Jr., 2 
L. Sweat, 2 

F. Utter, 2 

D. Welch, 2, 3, 5 
J. Wiggers, IR, 3R 


E 
M 
M. 
A 
Cc 
H. G. Wood, 2 


CLEVELAND— UNCLASSIFIED 


R. Dominguez, 1 
H. Goldblatt, 1, 4 
E. Haas, 2 

D. B. Hackel, 4 
8S. 8. Hudack, 4 
T. D. Kinney, 4 
F. R. Mautz, 1 


F. C. Robbins, 6 
R. W. Scott, 1,3 
R. A. aa 








976 FEDERATION PROCEEDINGS 


Columbus 
Onto Strate Univ. 
C. A. Angerer, 1 W. G. Myers, 1 
E. Bozler, 1 E Ogden. 1 
J. B. Brown, 2, 5 M. B. Patton, 5 
K. A. Brownell, 1 I. Rothchild, 1 
G. M. Curtis, 4R L. A. Sapirstein, 1 
C. A. Doan, 4 8. Saslow, 6 
M. Dodd, 6 H. G. Schlumberger, 4 
L. C. Ferguson, 6 G. Y. Shinowara, 2 
R. C. Grubbs, 1 R. W. Stacy, 1 
F. A. Hartman, IR T S. Sutton, 5 
F. A. Hitchcock, 1, 5 E. von Haam, 4 
M. Koehne, 5R B. K. Wiseman, 4 
M. A. Lessler, 1 M. L. Wolfrom, 2 
Dayton 
USAF, Arro Men. Las. 
J. W. Heim, 1 H. O. Parrack, 1 
J. P. Henry, 1 J. W. Wilson, 1 
R. F. Kline, 1 
Toledo 
E. L. Burns, 4 B. Steinberg, 4, 6 
L. A. Levison, 6 


Ohio— Unclassified 


A. W. Bosworth, 2, 5R D. E. Jackson, 1R. 3R 
L. Catron, 4 W. E. Krauss, 2. 5 

L. C. Clark, Jr., 1 J. F. Lyman, 2R, 5R 

A. Goudsmit, Jr., 1 A. L. Moxon, 2 

T. H. Greiner, 3 P. W. K. Rothemund, 2 


OKLAHOMA 
Oklahoma City 
Univ. or OKLAHOMA 


M. R. Everett, 2 F. Sheppard, 2 

A. A. Hellbaum, 1, 3 H. A. Shoemaker, 3 

H. C. Hopps, 4, 6 P. W. Smith, 1, 3 

A. Kurtz, 2 A. N. Taylor, 1 

E. C. Mason, 1 8S. H. Wender, 2 

R. W. Payne, 3 C.-8. Wright, 6 
OKLAHOMA CrTY—UNCLASSIFIED 

R. M. Bird, 1 C D. Kochakian, 1, 2 

M. N. Huffman, 2 8. G. Wolf, 1 

Stillwater 


Oxranoma A & M CoLiEeGe 


W. D. Gallup, 2 R. MacVicar, 2, 5 
V. G. Heller, 2R, 5R C. K. Whitehair, 5 
OREGON 
Corvallis 


Orercon Srate CoLitece 


J. 8. Butts, 2,5 Tsoo E. King, 2 
V. H. Cheldelin, 2, 5 H. M. Krueger, 1, 3 
M. L. Fincke, 5 C. A. Storvick, 5 
J. R. Haag, 2, 5 R. Wulzen, 1R 
Portland 

Untv. or OREGON 
C. H. Beatty, 1 H. 8. Mason, 2 
W. D. Blake, 1 E. L. MeCawley, 3 
J. M. Brookhart, 1 N. M. Phatak, 3 
N. A. David, 3 F. B, Queen, 4 
R. 8. Dow, 1 F. J. Reithel, 2 
H. F. Haney, 1 W. R. Todd, 2, 5 
C. G. Heller, 1 A. R. Tunturi, 1 
R. 8. Jones, 4 J.T. Van Bruggen, 2 
A. B. Lerner, 2 E. 8. West, 2 


Volume 15 


Oregon— Unclassified 


A. M. Bahrs, 1 I A. Manville, 1 

A. C. Kirchof, 3 B. T. Scheer, 1 
PENNSYLVANIA 
Philadelphia Area 
CuripREN’s Hosp 

8. 8. Cohen, 2 F. Karush, 6 

T. N. Harris, 6 J. Smolens, 6 


HAHNEMANN MeEp. COLLEGE 
T. C. Barnes, 1, 3 W. C. Foster, 1 


A. Bondi, Jr., 6 J.8. Hepburn, 2R 

M. J. Boyd, 2 J. F. McClendon, 1R, 2R, 5R 
B. A. Briody, 6 E. A. Reed, 1 

B. Calesnick, 3 J. C. Scott, 1 


J. R. DiPalma, 1 F. J. Wiercinski, 1 


JEFFERSON Mep. COLLEGE 


H. Brieger, 3 F. R. Miller, 4 

A. Cantarow, 1, 3 K. E. Paschkis, 1 
J. M. Coon, 3 W. H. Pearlman, 2 
J. O. Crider, 1R I. J. Pincus, 1 

S. A. D’Angelo, 1 F. Rieders, 3 

R. H. De Meio, 2 J. J. Schneider, 2 

M. H. F. Friedman, 1 F. W. Sunderman, 2 
M. I. Gluckman, 3 J. E. Thomas, 1, 3 
K. Goodner, 6 L. M. Tocantins, 1 
C. P. Kraatz, 3 I. H. Wagman, 1 
K. 8S. Lee, 3 


LANKENAU Hosp. Researcu Inst. 


M. A. Bennett, 2 C. Riegel, 2 

T. F. Lavine, 2 J. A. Stekol, 2, 5 

G. Medes, 2R G. Toennies, 2 

S. P. Reimann, 1, 4 S. Weinhouse, 2 
SHARP AND Doug, Div. or MERCK AND Co 

L. E. Arnow, 2 J.W. Huff, 2 

R. H. Barnes, 2, 5 L. A. Kazal, 2 

K. H, Beyer, 1, 3 J. Munoz, 6 

W. P. Boger, 3 C. A. Stone, 3 

D. K. Bosshardt, 5 A. A. Tytell, 2,6 

J. Charney, 2 L. D. Wright, 2, 5 

R. A. Harte, 5 


Smrru, Kune & FRENCH 


E. J. Fellows, 3 D. E. Holtcamp, 3 
S. M. Greenberg, 5 P. A. Mattis, 3 
A. E. Heming, 3 R. A. McLean, 3 


TempLe Untv. 


J. R. R. Bobb, 1 V. Menkin, 1, 4, 6 

W. E. Chamberlain, 1 E. A. Ohler, 1 

D. A. — M. J. Oppenheimer, 1 

8. Ellis H. W. Robinson, 2 

J.D. as H. Shay, 1 

E. M. Greisheimer, 1 E. H. Spaulding, 6 

J. A. Harrison, 6 E. A. Spiegel, 1 

J. A. Kolmer, 6R M. Spiegel-Adolf, 2 

8S. A. Komarov, 1 L. Tuft, 6 

A. E. Livingston, 1, 3R J. M. Waldron 1 

8. H. Lorber, 1 M. G. Wohl, 5 
USDA, Eastern Reoionat Research Las. 

T. D. Fontaine, 2 T. L. McMeekin, 2 

W. G. Gordon, 2 L. Weil, 2 

8. R. Hoover, 2 C. A, Zittle, 2 
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LIST OF MEMBERS BY LOCATION 


UnIv. OF PENNSYLVANIA 


W. H. F. Addison, 1R W. H. Lewis, 1R 
J. D. Aronson, 4, 6 E. Lodholz, 1R 
G. M. Austin, 1 E. R. Long, 4 
D. M. Aviado, Jr., 1, 3 F. D. W. Lukens, 1 
C. Bachman, 2 M. B. Lurie, 4, 6 
8. Y. Botelho,t G. P. McCouch, 1 
P. E. Boyle, 4 F. H. McCutcheon, 1 
C. Breedis, 4 M. McCutcheon, 4 
J. R. Brobeck, 1 E. Mihalyi, 2 
J. M. Buchanan, 2 H. Montgomery, 1 
W. W. Chambers, 1 S. Mudd, 1, 4, 6 
B. Chance, 1, 2 W. M. Parkins, 1 
E. R. Clark, IR R. Penneys, 1 
R J. K. Clark, 1 L. H. Peterson, 1 
D. R. Coman, 4 H. L. Price, 3 
J. H. Comroe, Jr., 1, 3 W. J. Rashkind, 1 
M. J. Coon, 2 H. L. Ratcliffe, 4 
F. C. Dohan, 1 I. S. Ravdin, 1, 4 
D. L. Drabkin, 2, 5 J. G. Reinhold, 2 
R. D. Dripps, 1, 3 M. Bagel 
A. B. Du Bois, 1 J. E. Rhoads, 1 
J. E. Eckenhoft, 1 A. N. Richards, IR, 2R, 3R 
M. R. Ehrenstein, 2 P. Rieser, 1 
W. Ehrich, 4 C. S. Rose, 2 
J. R. Elkinton, 1 O. Rosenthal, 2 
L. K. Ferguson, 4 J. L. Roth, 1 
L. B. Flexner, 1, 2 C. F. Schmidt, 1, 3 
J. A. Flick, 6 D. Scott, Jr., 1 
E. W. Flosdorf, 6 F. B. Seibert, 2 
R. E. Forster IT, 1 M. G. Sevag, 2, 6 
D. R. Goddard, 2 H. Shapiro, 1 
C. C. Gruhzit, 3 W. B. Shelley, 1 
8. Gurin, 2 H. A. Sloviter, 2 
P. Gyorgy, 2, 5 J. C. Small, 4 
J. H. Hafkenschiel, Jr., 1, 3 J. M. Sprague, 1 
N. Haugaard, 2 W. C. Stadie, 2R 
L. V. Heilbrunn, 1 I. Starr, 1,3 
W. Henle, 6 W. H. Telfer, 6 
J. Hughes, 1 P. Therman, 1 
M. H. Jacobs, 1 H. M. Vars, 2, 5 
J. H. Jones, 2, 5 H. Wendel, 3 
R. Jones, Jr., 3 D. W. Wilson, 1, 2 
K. Kamijo, 3 H. C. Wood, Jr., 3R 
G. B. Koelle, 3 I. T. Zeckwer, 1, 4 
E. B. Krumbhaar, 1R, 4 I. Zeidman, 4 
C. J. Lambertsen, 3 
Woman’s MeEp. COLLEGE 
P. A. Bott, 2 M. E. Maxfield, 1 
N. B. gg 3 R. E. Miller, 6 
M. Fay, W. B. Stewart, 1 
H. R. cutie’ 
Wreta, Inc. 
G. E. Farrar, Jr., 3 R. Tislow, 1, 3 
J. Seifter, 3 
PHILADELPHIA AREA—UNCLASSIFIED 
C. Ambrus, 3 A. P. Locke, 6 
J. Ambrus, 3 D. F. Marsh, 3 
P. M. Aptekman, 6 G. J. Martin, 2 
C. P. Brown, 6 H. A. Reimann, 4 
T. 8. Githens, 1R L. J. Sau, 1 
J. D. Hardy, 1 C. V. Smythe, 2 
H. T. Huang, 2 8. E. Steiman, 1 
8. Kletzien, 5 C. Weiss, 4, 6 











Pittsburgh 


Untv. or PrrrapurGH 


R. Abrams, 2 H. E. Longenecker, 2, 5 
A. E. Axelrod, 2, 5 P. H. Maurer, 6 
L. V. Beck, 1 R. H. McCoy, 2, 5 
H. 8. Belding, 1 W. McEllroy, 2 
R. Bentley, 2 P. L. McLain, 1, 3 
F. 8. Cheever, 6 I. A. Mirsky, 1 
G. J. Cox, 2,5 R. A. Moore, 4 
L. H. Cretcher, 2R C. Moses, 1 
L. N. Criep, 6 R. E. Olson, 2, 5 
T. 8. Danowski, 1 A. G. Renfrew, 2 
F. J. Dixon, Jr., 4, 6 C. H. W. Ruhe, 
M. A. Fischer, 2 J. E. Salk, 6 
M. Fuld, 2 C. B. Shaffer, 3 
W. M. Hammon, 4, 6 A. H. Stock, 6 
K. Hofmann, 2 J. L. Svirbely, 3 
D. Hooker, 1 R. 8S. Tipson, 2 
T. K. Kruse, 1,3 K. Wertman, 6 
G. R. Lacy, 4 J. 8. Younger, 6 
M. A. Lauffer, Jr., 
PirrsBURGH— UNCLASSIFIED 
F, F. Foldes, 3 H. H. Permar, 4 
R. C. Grauer, 4 F. A. Taylor, 2 
R. R. Mellon, 6 
State College 

PENNSYLVANIA STaTE COLLEGE 
A. Black, 5 N. B. Guerrant, 2, 5 
R. V. Boucher, 5 W. J. Kuhns, 6 
M. L. Dodds, 5R R. C. Miller, 5 
R. A. Dutcher, 2R, 5 R. W. Swift, 5 
E. B. Forbes, 1R, 5R E. D. Wilson, 5 
C. E. French, 5 

Pennsylvania— Unclassified 

E. A. Bliss, 6 E. 8. Mendelson, 1 
A. Dury, 1 H. M. Peck, 3 
M. 8. McCouch, 1 S. L. Wright, 2 


J. H. Hewetson, 5 


PUERTO RICO 


C. F. Asenjo, 2, 5 M. Goettsch, 2, 5 
J. H, Axtmayer, 5 R. M. Reinecke, 1 
C. B. Casas, 1 L. J. Roberts, 5 

H. B. Friedgood, 1 D. B. Tyler, 1, 3 


RHODE ISLAND 
Providence 
Brown Univ. 


F. G. Sherman, 1 
C. A. Stuart, 6 
J. W. Wilson, 1, 4 


P. F. Fenton, 1, 5 
C. Pfaffman, 1 
L. A. Riggs, 1 


SOUTH CAROLINA 
Charleston 


Mep. CoLLEGE OF THE State or Soutn CAROLINA 


T. G. Bernthal, 1 M. H. Knisely, 1 
L. I. Goldberg, 3 J. A. Richardson, 3 
F, W. Kinard, 1 R. P. Walton, 3 


South Carolina— Unclassified 
R. 8. Cunningham, 1R 
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SOUTH DAKOTA 


F. K. Kelsey, 3 
O. E. Olson, 2 


TENNESSEE 
Knoxville and Memphis 
Univ. or TENNESSEE 


R. R. Overman, 1 

H. Patrick, 5 
J. D. Perkinson, Jr., 2 
J. P. Quigley, 1, 3 

H. C. Schmeisser, 4 
. H. Sprunt, 4, 6 

R. Tipton, 1 

Van Middlesworth, 1 
L. Wood, 2 

A. Woodbury, 1, 3 
B. Zilversmit, 1 
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D 
S. 
L. 
J. 
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MeEmPHIs-UNCLASSIFIED 


Fleischmann, 1 


Nashville 
Mewarry Mep. CoLueGe 


D. T. Rolfe, 1 
H. D. West, 2 


J. Cazort, 3 
Goldie, 6 
F. Hahn, 1, 4 


VETERANS ADMINISTRATION Hosp, 


H. Auerbach, 4 G. R. Meneely, 1, 4 
Gollan, 1 N. 8. Olsen, 1, 2 


VANDERBILT UNiv. 
A. 8. Minot, 1 


Oak Rivage Natu. Las. 


G. C. Kyker, 2 
C. W. Sheppard, 1 
N. E. Tolbert, 2 
J. R. Totter, 2 

A. C. Upton, 4 

E. Volkin, 2 


. Doherty, 2 
2. Hearon, 1 
. Hollaender, 1 


Tennessee— Unclassified 


W. B. Dunham, 6 


. Driver, 1, 3 O. 8. Gibbs, 3 


TEXAS 
Austin 
Univ. or Texas 


W. Shive, 2 
E. E. Snell, 2, 5 
R. J. Williams, 2 
O. Wyss, 2 
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College Station 
A & M Coiuece or Texas 


R. Reiser, 2 
L. R. Richardson, 5 


J. R. Couch, 2, 5 
H. O. Kunkel, 2 
C. M. Lyman, 2, 5 


Dallas 
SouTHWESTERN Mep. ScHOOL 


E. E. Muirhead, 1, 4 
S. E. Sulkin, 6 
H. C. Tidwell, 2 


A. Goth, 3 

A. Grollman, 1, 3 
F. Harrison, 1 
R. W. Lackey, 1 


Datias—UNCLASSIFIED 


8S. Haberman, 6 
M. F. Mason, 2 


F. Pearcy, 1 
F. T. Rogers, 1 


Galveston 
Untv. or Texas 


. Allen, 1 R. M. Moore, 1 

. Bessey, 2, 5 W. W. Nowinski, 1 

. Bieri, 5 A. A. Ormsby, 2 
A. Packchanian, 6 
M. Pollard, 4 

. Finerty, 1 

. Gregory, 1 

. Guest, 1 
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Houston 
Bayrtor Univ. 


R. A. Huggins, 3 
P. E. Kellaway, 1 
A. Kirschbaum, 6 
J. H. Moyer, III, 3 
R. A. Seibert, 3 


Univ. or Texas 


E. L. Smith, 1 
W. J. Wingo, 2 


J. Awapara, 2 
E. Beerstecher, Jr., 2 
A. G. Foraker, 4 


Randolph Field 


U. 8S. Scnoor%or Aviation MEDICINE 
H. F. Adler, U. C. Luft, 1 
H.I ge owagel 3 W. K. Noell, 1 
H. G. Clamann, 1 H. Strughold, 1 
R. T. Clark, Jr., 1 H. M. Sweeney, 1 


San Antonio 


H. J. Schattenberg, 4 
R. D. Templeton, 1 


N. T. Werthessen, 1 
H. 8. Wigodsky, 1 


Texas— Unclassified 


J. D. Ainslie, 6 
H. H. Beard, 2 
E. A. Blair. 1 


N. C. Hightower, 1 
N. 8. R. Maluf, 1 
R. V. Talmage, 1 
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UTAH Seattle 
Salt Lake City 


Univ. or Uta 


Univ. or WasHINGTON 
massian, 1 A. W. Martin, Jr., 1 


> 


. D. Armstrong, 2 
. L. Borison, 1, 3 

. E. Cartwright, 5 
. W. Davenport, 1 
D. Davenport, 1 
R. Dickman, 2 
F. Dougherty, 1 
Fenning, 1 

G. Fingl, 3 

. H. Follis, Jr., 4 
P. Gebhardt, 6 
S. Goodman, 1, 3 


SRA Ry AMAA ht 


W. Doty, 1 
A. Greenwood, 3 
E. Harris, 5 
P. Hayes, 6 


PEO 


C. J. Gubler, 5 
F. D. Gunn, 4 
8. C. Harvey, 3 
B. V. Jager, 6 
W. S. Loewe, 3 
S. Marcus, 6 


L. T. Samuels, 2, 3, 5 


E. L. Smith, 2 

E. A. Swinyard, 3 
P. 8S. Timiras, 3 

D. M. Woodbury, 3 


Utah— Unclassified 


H. H. Hecht, 1 

L. W. Jarcho, 1 

C. MeNeil, 6 

M. M. Wintrobe, 4 
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nnett, 1 
yyden, 1 
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ille, 3 

vans, 6 
inch, 1 
abrio, 2 
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1 

- Huennekens, 2 
. Krebs, 2 

. Lippincott, 4 
. Magee, 1 
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nh A a 


L. D. Morris, 3 
H. Neurath, 2, 6 
. D. Patton, 1 


PoPEPP eset 


Cc. Young, 1 


Washing ton— Unclassified 


D. Clark, 2R 
D. Feil» 


C. P. Wangeman, 3 


WEST VIRGINIA 
Morgantown 


VERMONT 


Burlington 
West Virainta Univ. 


E. J. Van Liere, 1 


Untv. or VERMONT 


. H. Chambers, 1 
. C. Gjessing, 2 


F. J. M. Sichel, 1 
D. J. Smith, 1 
W. L. Wilson, 1 


D. W. Northup, 1 
J. C. Stickney, 1 


D. T. Watts, 3 


Raab, 1 E. Woll, 4 West Virginia— Unclassified 


A 
E 
H. B. Pierce, 2, 5 
Ww. 
W. B. Robertson, 2 J. Nichols, 1 


Vermont—Unclassified 
WISCONSIN 


Madison 


S. B. Hooker, 6R 


VIRGINIA 


Untv. or Wisconsin 
Charlottesville 


. Anderson, 2 R. K. Meyer, 1 
. M. Angevine, 4 E. C. Miller, 2 
. Baumann, 2, 5 

einert, 2 


Untv. or VIRGINIA 


P. Anslow, Jr., 2 A. E. Feller, 6 

D. Brand, 3 C. L. Gemmill, 1, 2, 3 
W. Britton, 1R D. R. H. Gourley, 1, 3 
R. H. Hoch, 2 

Chanutin, 2 8S. Ludewig, 2 

F, Q. N. Myrvik, 6 

L. Gam. 1 G. C. Pitts, 1 
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Perm a™ Samoa 
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=) 
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. H. Phillips, 2, 5 
Richmond rumpton, 3 . W. E. Plaut, 2 
eutsch, 2 . W. Porter, : 
lvehjem, 2, 5 + eee 
. Eyster, 1, 3R 
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. E. 


reen, 2 
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Mep. CoLLeGE OF VIRGINIA 


bbott, Jr., 2 E. G. Huf, 1 
P. 8. Larson, 1, 3 

dwards, 1 H. McKennis, Jr., 2 
ieee, 1 J. L. Patterson, Jr., 1 
R. W. Ramsey, 1 
R. B. Smith, Jr., 3 
J. H. Vaughan, 6 
J. H. Weatherby, 3 


S38 py 


Ht 


BD 
ra) 


Ti 
call Jr., 6 
Shideman, 3 
. A. Stahmann, 2 
teenbock, 2R, 5 
. E. Steinhaus, 3 
. E. Stone, 1 
. M, Strong, 2 
. L. Tatum, 1, 3 
. J. Teply, 2, 5 
. A. Waisman, 2 
. N. Williams, Jr., 2 
Ww. 
We 
.N 


m= 
Fee 
| 


idelberger, 2 
errin, 1 
rwin, 6 
hnson, 2 
ozelka, 3 
rieger, 5 
, 2,3 

ks Lalich, 4 

. Lardy, 2 

. Larsen, 1 

. Le Page, 2 
Link, 2 

. Mahler, 2 
Porat 2 
McShan, 2 
‘Mack, 1 
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Virginia— Unclassified 
E. L. Jackson, 3 


Ames 


Ee 
72 OR 


R. W. Engel, 5 


WASHINGTON 
Pullman 
Strate CoLLeGe or WASHINGTON 


D. 8. Farner, 1 B. C. Schneider, 5 
J. R. Gorham, 4, 6 C, M. Stevens, 2 
J. McGinnis, 5 
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Williams, 2 
Wilson, 2 

. R. Wolfe, 6 

. Woolsey, 1 

- B. Youmans, 1, 3 
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Milwaukee 
Marquette Univ. 


M. Laskowski, 2 

A. J. Quick, 2, 3 

P. M. Roll, 2 
Wisconsin — Unclassified 


B. H. Schlomovitz, 1 
F. Urban, 2 


WYOMING 
J. Blumenstock, 1 


CANADA 
Alberta 
Univ. or ALBERTA 
A. W. Downs, 1R H. V. Rice, 1 
H. B. Collier, 2 J. Tuba, 2 
L. W. McElroy, 5 
ALBERTA— UNCLASSIFIED 


M. K. McPhail, 3 
British Columbia 


Univ. oF British COLUMBIA 


F. C. Black, 1 8. M. Friedman, 1 
D. H. Copp, 1 E. 8. Goranson, 1 
C. E. Dolman, 6 M. A. Kennard, 1 


British COLUMBIA—UNCLASSIFIED 


M. L. Menten, 1R, 4 
H. L. A. Tarr, 2 


C. A. Forssander, 1 
R. A. MacLeod, 2 


Manitoba 
Univ. oF MANITOBA 


G.E Delory, 2 M. Nickerson, 1, 3 
J. Doupe, 1 F. D. White, 2 


New Brunswick 


E. A. G. Branch, 4 R. J. Collins, 3 


Nova Scotia 


W. W. Hawkins, 2 E. G. Young, 2 
C. B. Weld, 1 


Ontario 
Dept. or HEALTH AND WELFARE 


J. A. Campbell, 5 F. C. Lu, 3 
J. Gibbard, 6 J. F. Morgan, 2 
W. D. Graham, 3 C. A. Morrell, 3 
L. Porn gis L. B. Pett, 5 

8. L. I. Pugsley, 2 


QueEn’s Univ. 
R. H. More, 1 


Univ. or Toronto 


J. K. W. Ferguson, 1,3 
A. M. fisher, 2 
G. C. Butler, Z K. C. Fisher, 1 
J. Campbell, 1 
W. R. Campbell, 2 
T. G. H. Drake, 5 


Volume 18 


W. S. Hartroft, 4 

A. Hunter, 2R 

W. Kalow, 3 

C. C. Lucas, 2 

G. H. W. Lucas, 2, 3 
J. F. Manery, 1 

J. Markowitz, 1 

E. W. McHenry, 2, 5 


ie 3 
. Y. Solandt, 1 
. Wasteneys, 2R 


Univ. or WEesTtERN ONTARIO 


R. L. Noble, 1 
R. J. Rossiter, 2 
. Collip, 1, 2 G. W. Stavraky‘ 1, 3 
. Gowdey, 3 J. A. F. Stevenson, 1 
R. A. Waud, 3 
: Shelton, 2R 


OnTARIO— UNCLASSIFIED 


. C. Benson, 2R W. D. McFarlane, 2 

. D. Branion, 5 F. R. Miller, 1 

. B. Bromiley, 1 V. H. K. Moorhouse, 1 
- Hunter, 1 M. E. M. Sawyer, 1 

. Kirkwood, 2 N. B. Taylor, 1 
. W. Manning, 1 


Quebec 
Lava Univ. 


R. Bernard, 1 E. Page, 1 
L. P. Dugal, 1 


McGitt Univ. 


abe — 3 K. A. C. Elliott, 2 
L. E. Hokin, 2 
H. H. Jasper, 1 
e Burgen, 1, 3 F. C. MacIntosh, 1, 3 
. Burns, 1 K. I. Melville, 3 
. Cleghorn, 1 E. G. D. Murray, 6 
W. G. Penfield, 1 
J. H. Quastel, 2 
D. L. Thomson, 2 
E. H. Venning, 2 


cnn 5 


Univ. or MONTREAL 


V. Fredette, 6 H. Selye, 1 


QuEeBEC—UNCLASSIFIED 


H. Lubinski, 6 C. E. Rice, 6 


C. F. MacPherson, 2 
Saskatchewan 
L. B. Jaques, 1, 3 


MEXICO 
Mexico, D.F. 


R. Mendez, 3 
A. Rosenblueth, t 
A. Zaffaroni, 2 


E. C. Del Pozo, 1 
F, Guerra, 3 
J. J. Izquierdo, 1 


OUTSIDE NORTH AMERICA 
Argentina 
B. Houssay, 1H 
Australia 
J.C. Eccles, 1H 


V. Deulofev, 2 


A. Bolliger, 2 
Brazil 


O Bier, 6 M. Rocha y Silva, 3 
J. G. Lacorte, 6 J. R. Valle, 3 
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Belgium India 


H. N. Chatterjee, 6 E. D. Mason, 1 
R. N. Ch 
NN 


F. Bremer, 1H C. Heymans, 3 
opra, 3H B. Mukherji,3 
British West Indies . De, 3 


I. F. S. Mackay, 1 
Israel 


China M. C. Shelesnyak, 1 
H. C. Hou, 5 
Italy 


Colombia 
-_ M. Ajassi-Mancini, 3 C. Chatfield, 5 


K. Mezey, 3 
Japan 
Denmark 


H. Dam, 2, 5 H. von Magnus, 6 
E. Jacobsen, 3 Siti 


8. E. Kerr, 2 


Y. Kobayashi 


England 
M. P. Fitzgerald, 1R Norway - 


A. V. Hill, 1H ania 
A. L. Hodgkin, 1H - Molland, 3 K. Rodahl, ! 


H. Sinclair, 5 Panama 


Finland T. P. Hughes, 6 


Peru 


France C. Monge, 1H V. Zapata-Oritz, 3 


B. Minz, 3 Philippines 


M. Cohn, 6 J. Oudin, 6 
A. L. Copley, 1 J. Schiller, 1 E. Bulatao, 1 F. O. Santos, 5 


L. Lapicque, 1H iti 
Germany L. Hirszfeld, 6 J. Kaulbersz, 1 


Ss. Rapoport, 2 K. von Frisch, 1H Scotland 
R. Thauer, 1 A. Wollenberger, 3 J. H. Gaddum, 3 


Greece Sweden 


J. Caminopetros, 6 G. Joachimoglu, 3 G. Liljestrand, 1H 8. Thesleff, 3 
E, 8. Sundstroem, 2R J. Warren, 6 
Guatemala 


N. 8. Serinshaw, 5 R. L. Squibb, 5 aatanerne 

W. R. Hess, 1H M. L. Quaife, 2, 5 
Holland H. Langemann, 3 E. Rothlin, 3 

R. Meier, 3 A. Stoll, 3 


B. Mendel, 2 J. M. Posternak, 1 


Hong:Kong U.S.S.R. 
L. G. Kilborn, 1 L. A. Orbeli, 1H 
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A SUMMARY OF THE SURVEY OF BIOLOGICAL 
ABSTRACTING 


Fannase no problem facing the individual 
scientist today is more defeating than the effort 
to cope with the flood of published scientific re- 
search, even within one’s own narrow specialty. 
The situation offers a grave threat to the inter- 
national character of science and the integration 
of scientific knowledge. Much more efficient and 
universal indexing and abstracting systems be- 
come daily more essential; yet instead we have 
only a multiplicity of such systems operating 
without coordination or plan, overlapping in 
great measure and at the same time leaving great 
areas of the literature scarcely covered at all. 

In order to provide a clear conception of the 
present situation and to indicate the directions 
in which planning should proceed, a Survey of 
Biological Abstracting, supported by funds from 
the National Science Foundation and other agen- 
cies, was conducted under a contract with 
Biological Abstracts during the period between 
August 1952 and January 1954. An, advisory 
committee helped to plan the Survey, and a 
staff of 12 persons was employed for part-time 
work. The writer served as Director. In order to 
balance general opinion against evidence, it was 
decided to undertake a program of two parts: a) 
a statistical analysis of the current effectiveness 
of biological abstracting services, and in particu- 
lar of Biological Abstracts; and b) a sampling of 
opinion among American and foreign biologists 
in regard to the use, merits, defects, and desired 
changes in the over-all abstracting program. 

The full report of the Survey of Biological 
Abstracting runs to 63 mimeographed pages. It is 
hoped that it can be reproduced in full for distri- 
bution to all who may need the detailed informa- 
tion. Such persons should write to the office of the 
American Institute of Biological Sciences, 2101 
Constitution Ave., Washington 25, D. C. A con- 
densed, but still much fuller report than the 
present notice will appear in two instalments of 
the AJBS Bulletin in the issues of January and 
April 1955. Inasmuch as one-fourth of the mem- 
bers of the Federation, chosen at random, were 
sent the questionnaire regarding the use of 
abstracting services and were asked their opinions 
regarding present service and desired improve- 
ments, and yet many of these persons do not see 
the Bulletin, it seems desirable to present here a 
brief summary of the findings and conclusions 
and to direct interested persons to the fuller 
reports. 


In order to determine the actual state of cur- 
rent abstracting and indexing—proportion of 
coverage of the literature, delay in publication of 
abstracts and indexes, overlapping between 
services, etc.—four statistical analyses were con- 
ducted. There were intended to answer the fol- 
lowing questions: a) what proportion of the 
world’s biological literature is now being ab- 
stracted? b) in those journals stated to be covered 
(by a particular service), what proportion of 
articles published is actually abstracted? and 
how long is the average lag between publication 
of article and publication of abstract? c) what is 
the extent of overlapping between abstracting 
services—specifically, between Biological Ab- 
stracts and other individual services? d) what is 
the completeness of coverage of particular sub- 
jects by Biological Abstracts, in comparison with 
available, supposedly complete bibliographies? 

From the data of the present survey, a general 
evaluation of the abstracting program of Bio- 
logical Abstracts, chiefly as it was conducted in 
the years 1947-49, may be made. There were 
estimate:! to be about 22,000 current biological 
and 7rtiv biological research and review journals 
in {:e woxld, of which the Abstracts covers ap- 
proximately 10%. Of the articles published in this 
10% of journals, the percentage of biological 
articles actually abstracted varies from nearly 
100% in some journals to as low as 30% in others. 
The proportion abstracted does not depend on 
the importance of the periodical in a scientific 
sense, but instead mainly upon the American, 
rather than foreign, origin of the periodical, and 
especially upon the provision to Biological 
Abstracts of authors’ abstracts. The interval 
between publication of article and publication of 
abstract averages two-thirds to nine-tenths of a 
year for U. S. periodicals, depending upon 
whether or not authors’ abstracts are supplied. 
For the foreign journals, it ranges from two- 
thirds of a year for author-abstracted British 
journals up to an average of nearly a year and a 
half for European foreign-language journals. 
Thus, although the lag in publication of abstracts 
might be somewhat reduced, the present showing 
is not bad, in contrast to the very poor showing 
made in regard to the coverage of articles. 

When Biological Abstracts is compared with 
other abstracting services that cover in part the 
same subjects, the comparison is not unfavorable. 
Chemical Abstracts is often praised as a model 
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abstracting service, yet the survey shows that 
its coverage of subjects like chemotherapy and 
antibiotics, even when limited to the non- 
clinical and strictly experimental phases of those 
subjects, is no better than that of Biological 
Abstracts. Each of them covered 42-45% of the 
articles on the subject that were covered in the 
other. The same may be said of most of the other 
nine abstracting journals compared with the 
Abstracts. Coverage of a subject by Biological 
Abstracts is considerably better than that by some 
abstracting journals, e.g., Excerpta Medica, and 
it is not so good as that by some others, although 
several of these are indexing journals rather than 
abstracting journals, e.g., Zoological Record and 
Bibliography of Agriculture; or they cover a 
restricted field, as in the case of Helminthological 
Abstracts. 

When 10 special bibliographies were checked 
against coverage of the same subject in Biological 
Abstracts, the weakness of the latter was most 
strikingly shown. Nevertheless, in those cases 
where it was possible to check in the reverse 
direction, Biological Abstracts was found to have 
up to 20% of items missing in the special bibli- 
ography. 

In order to determine the opinions of biologists 
on matters of abstracting, close to 7000 question- 
naires were distributed to a random selection of 
persons on the mailing lists of the AIBS (4851), 
the Federation (1000), the Society of American 
Bacteriologists (594), and the American Associa- 
tion of Economic Entomologists (500). A total of 
1,854 returns from the United States and Canada 
and about 180 from abroad was received. Be- 
cause of possible bias in returns mailed in, a con- 
trol was secured by obtaining as complete a 
census of opinion as possible by interviewing the 
biologists in a metropolitan area (Baltimore), a 
midwest agricultural college (Oklahoma A. & M. 
College), and several small and relatively isolated 
liberal arts colleges. A special survey of the 
opinions of biological librarians was also made. 
Several hundred questionnaires were distributed 
to foreign biologists at two international con- 
gresses in Europe, but returns from these were 
scanty. That there is indeed some bias in the 
consensus obtained from questionnaires mailed 
in was clear from the comparison of these with 
the groups subjected to a relatively complete 
census; for of the former only 2% of U.S. returns 
stated that no use was made of any abstracts of 
the biological literature, whereas in the census 
groups the proportion consistently ran about 10%. 
It is thus evident that returns of questionnaires 
are made chiefly by those most concerned about 
the problem under consideration. Those more 
neutral or indifferent fail to reply. However, in 
regard to all other questions asked, the census 
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groups agreed very closely with the comparable 
groups included in the returns by mail. 

In general, we find that in spite of its admitted 
defects Biological Abstracts is overwhelmingly the 
leading abstracting service for biologists. This 
appears to be true for biologists abroad as much 
as for those in the United States, although a 
larger and more random sample of foreign biolo- 
gists is needed to extend the present study. 
Strangely enough, users of Biological Abstracts in 
the great majority regard its breadth of coverage 
as satisfactory, and express dissatisfaction with 
the promptness of appearance of the abstracts. 
This opinion can only be a gross misconception 
of the real state of affairs, as indicated above. 
Overwhelming dissatisfaction is also expressed 
in regard to the promptness of indexing. In other 
respects, most users agree that Biological Abstracts 
is reasonably satisfactory. Few biologists rely 
exclusively on personal copies of the Abstracts for 
use, but those who subscribe to sections seem to 
regard them as worth the personal cost. There is a 
marked agreement that complete coverage of a 
selected list of journals, publication of abstracts 
within half a vear of the appearance of the orig- 
inal articles, and inclusion in each issue of a 
subject index are ‘essentials.’ To speed up the 
publication of abstracts, a very great majority of 
users approves of the use of authors’ abstracts; 
but the publication of informative abstracts, 
with limited coverage of journals, meets with 
more favor than the use exclusively of titles and 
references in order to secure the widest possible 
coverage. 

The needs of the situation seem to call for 
four kinds of efforts, along rather obvious lines, 
to correct and improve existing biological ab- 
stracting programs, and especially that of Bio- 
logical Abstracts. a) Improvement in coverage of 
the journals on selected lists so as to provide as 
nearly complete coverage of each selected journal 
as practicable; b) improvement in the prompt- 
ness of publication of abstracts after the original 
publication of articles; c) improvement in prompt- 
ness of publication of the indexes; and d) im- 
provement of the cooperation and coordination 
between different abstracting services, so as to 
reduce duplication of effort and to secure a 
better combined coverage of the world literature 
in biology. 


BENTLEY Guass, Director 
Survey of Biological Abstracting 


188.4% use it, in contrast to 50.9% who use 
Chem. Abstr., the next highest. It is the principal 
abstracting service used by 50.1% of biologists; 
Chem. Abstr. is the principal one used by only 
21.6%. 
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BIOLOGICAL ABSTRACTS—A PROGRESS REPORT IN BRIEF 


The Trustees, in order to properly plan the future growth of Biological Abstracts, 
have long felt the need for an independent appraisal of the status of biological ab- 
stracting that is now provided by Dr. Glass’ Survey. Even before the Survey was 
finished, however, steps had been taken to correct the major defect in service—the 
tardiness of subject indexes—and a program commenced calling for the publication 
of two indexes per year until June of 1956 when the index for the year 1955 will be 
published. 

If there are 20,000 journals of biological interest, as reported by the Survey, and 
if each publishes only 15 articles per year, complete coverage can be obtained only 
with the publication of 300,000 abstracts. The present editorial, indexing and print- 
ing cost of an abstract in Biological Abstracts is approximately $6.50. Therefore, com- 
plete coverage would probably cost very close to $2,000,000. The 1954 budget of 
Biological Abstracts is only 10% of this figure. 

The practical solution to the problem of coverage seems to lie in limiting coverage 
to those journals publishing reports of original research. Consequently, Biological 
Abstracts is pruning its list to provide a truly complete coverage of the more signifi- 
cant journals of biological research. This is a task of considerable proportions and 
with limited resources will take some time in its attainment. 

Biological Abstracts can improve the quality of its coverage by continuing study 
and consultation but it can increase its coverage only in direct proportion to an in- 


crease in its income. 
G. Mites Conrab, Director, Biological Abstracts 
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